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Mabb amygdaloid. 

Pre-Cambrian (Keweenawan); Northern Michigan (Keweenaw Point). 

L. L. Hubbard, 1898 (Mich. Geol, Surv., vol, 6, pt. 2, pp. 132, 135, 186). Cgl. No. 3 
can be traced for only a short distance back of Houghton, beyond the old workings 
of Mabds vein in sec. 1, T. 54, R. 34. The cgl. lies upwards of 100 ft. E. of Mabbs 
vein. [Mabbs vein wus used by A. R. Marvine (in Mich, Geol. Surv, vol. 1, pt. 2, 
1873, pp. 17, 63) and probably other early writers.] 

A. C. Lane, 1911 (Mich, Geol and Biol, Surv. Pub. 6, geol. ser. 4, pp. 34, 58, 190, 220, 
472, pl. X, fig. 44). The Mabb ophite of Isle Royale section ig over 200 ft, thick and 
lies just above Lac la Belle cgl. Is exposed in old Mabb workings [Houghton Co.) 
and dump and along N. line of sec. 6-55-33. [This rock has for many years been 
called Mabb amygdaloid.) 

Belongs to Bohemian Range group. Is younger than Baltic West amygda- 
loid. The mineralized part is the Mabb lode, 


Mabb flow. 
Includes Mabb amygdaloid and the underlying trap. 


Mabou formation, 
Carboniferous: Nova Scotia (Cape Breton Island). 
P, D. Trask and K, F, Mather, 1927 (Wash. Acad. Sci. Jour.. vol. 17, p, 323). 
P. D, Trask, 1929 (Nova Scotia Rept, on Mines 1928, p. 285). 
MeAdam formation. 
Silurian: Nova Scotia, 
H. M. Ami, 1900 (Roy. Soc. Canada Proc. and Trans, 2d ser, vol, 8, sec, 4, p. 203). 
[Assigned to SIL] 


Many later repts, by other geologists, assign this fm. to Sil. 


McAlester formation. (Also McAlester shale.) 

Pennsylvanian (Allegheny): Eastern Oklahoma and western Arkansas 
coal field. 

J. A. Taff, 1800 (U. S. G. 8. 10th Ann. Rept., pt. 3, p. 487). MoAdlester 4h, —Conkslsts 
of (ascending) : (1) 800 ft, of sh, with thin ss. nnd coal, the Hartshorne or Grady 
coal at or just above base; (2) three or four beds of ss. separated by sh. beds, 
100 to 200 ft. thick, aggregating 500 ft.; and (3) 700 ft. of blue, gray, or black sh., 
with McAlester coal about 50 ft. above base and several thin coals higher up. 
Overliea Hartshorne ss, and underlies Savanna ss, 

In 1907 (U. S. G. S. Bull. 326) the McAlester sh. was raised to rank of a 
group in Ark. coal field, where its supposed equivalents were named 
(descending) Paris sh. Fort Smith fm., and Spadra sh., the ss, overlying 
Paris sh. being supposed to correspond to true Savanna sà. of Okla. Later 
work (by T. A. Hendricks and ©. B. Read) led to opinion that true 
Savanna ss. of Okla. corresponded to lower part of Savanna ss., the Paris 
sh., and upper part of Fort Smith fm. of Ark. (See A. A. P. G. Bull. vol. 
18, No. 8, 1984, pp. 1050-1058.) Subsequent work (by B. Parks and T. A. 
Hendricks) led to (1) identification of Boggy sh. of Okla. with so-called 
Savanna ss and upper part of Paris sh. of Ark. coal field; (2) identifica- 
tion of true Savanna ss, of Okla, with lower part of Paris sh. and upper 
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part of Fort Smith fm. of Ark.; and (3) identification of lower part at 

Fort Smith fm. and Spadra sh. of Ark. with true MeAlester sh. of Okla. 

They therefore extended the Okla. names (descending) Boggy sh., Savanna 

ss. and McAlester sh, into Ark. conl field, to replace so-called Savanna 

. Paris gh. Fort Smith fm.. and Spadra sh. of that area, all of which 
names were discarded, as was McAlester group as used in Ark. 

The base of McAlester sh. in Okla. is drawn at top of Ist ss. below Upper 
Hartshorne coal, and in Ark, at top of 1st ss. below Lower Hartshorne 


5 


coal, 
Named for exposures around McAlester, Pittsburg Co., Okla. 


MeAras Brook formation, 
Mississippinn: Nova Scotia. 
M. Y. Williams, 1911 (Canada Geol Surv. Summ, Rept, 1910, p. 244), 


MeArthur member. (In Pottsville formation.) 


Pennsylvanian; Southeastern Ohio (Vinton and Jackson Counties). 


H. Morningstar, 1922 (Ohio Geol. Surv., 4th ser, Bull. 25, p. 116). MoeArtiwe 
memb.—Consiste of (1) 4 ft. of sh, In places sparingly fossiliferougs, and shaly 
cale, ss&, underlain by (2) 134 ft. of Impure 1s. or calc. sbh., not persistent but 
very fossiliferous. Is of marine origin. Overlain by Homewood sh, nnd ss, and 
underlain by 'Tionesta or No eoal Named hy Stout In 1919 [where?] Me- 
Arthur 1s., from typical exposures in vicinity of McArthur, central part of Vinton 
Co, where the memb, consists of massive bluish gray Is, very fosailiferoua, Thick- 
ness 2 to 14 ft, jest developed in Vinton and Jackson Counties, but pinches oul 
and disappears S, of Monroe Furnace in R. part of Jackson Co. 

W. Stout, 1927 (Ohio Geol, Surv, 4th ser, Bull. 31, p. 170, footnote). Putnam Hill 
ls. of central Ohio is correlative with MeArthur mem), of Morningstar (Bull, 25) 
of Vinton Co., and in this (Vinton Co.) rept ja called Putnam Hill Is 

W, Stout, 1930 (Letter dated Feb. 25). MeArthur 19, ia only a sbitly phase of the 
Putnam Hill of central Ohio, being very dileximilar, however, in fossils and litho 
logically. The name has been dropped, and the fossils should be credited to 
Putnam Hill, 


Macastey black shale, 
Macasty black shales. 
A. F. Foorste, 1924 (Cannda Geol, Surv. Mem, 138, p, 2), mentioned (but did mot 
describe) that Macastey black sh. of Anticosti Island ts certainly of Utica (Upper 
Ord.) age 
W. H. Twenhofel, 1928 (Canada Geol, Surv. Mem. 154, p. 22), described (under 
heading) Macasty black sh., and in the description (pp. 22, 23) referred to 
Makasti CU, Makust! Bay, and Makasti Hill, 


McBean formation. 

Eocene (Claiborne): Eastern Georgian and western and central South 
Carolina. 

J. O. Veatch and L. W. Stephenson, 1911 (Ga, Geol Surv. Bull 26, pp. 60, 23 
284) MecRean fin.—Mainly clays, In nature of follers earth, shell maris, sendy 
las., and cale. glauconitic &1nds; the marla are for most part massive bedded and 
friable, but hard, compact, and even partially silielfied beds were noted on BSavaspnali 
River, Basal bed of McBean fm. consists principally of fullers earth. and drab or 
greenish sandy clays, here called Congaree clay memb. [p. 2081. Thickoess of fm 
100 to 400 ft, Underlies Barnwell sand und overlies Wilcox fm. I3 a shallow 
water marine deposit included In Claiborne group, along with Barnwell send 
Ostrea georglane gone at Shell Bluff; on Savannah River, Ga, is top memb of 
MeBenn fm. 

C. W. Cooke and H. K, Shearer, 1918 (U. S8. G. S, P, P. 120C), showed that the 
faunos of Barnwell sand and of Oetrea georgiana sone ate of Jackson age, and 
restricted Claiborne group of Ga. and McBean fm. to the beds beneath Ostrea 
georgiana zone and above Wilcox fm. including the Ostrea yeorgiana zone in Baro- 
wel fm. They also showed thut Congaree clay memb. of Veutch and Stephenson 
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does not He at base of Claiborne group and of McBean fm.. but that it is of Jack 
son age and much younger than Congaree shales of Sloan, to which it was sup- 
posed to be equiv. They therefore discarded Congaree clay, renamed the beds 
Twiggs clay memb., and tneluded them in Barnwell fm. They showed (p. 53) 
Oatrea georgiana zone to be contemp, with lower part of Twiggs clay memb, and 
that Twiggs memb. thins out in Ga. near Savannah River and fe absent in S. C, 
These ate the definitions of McBean and Barnwell fms, at present used by U. 8. 
Geol, Survey. 


Named for exposures ut McBean and on McBean Creek, in Richmond Co., 
eastern Ga, 


MeCann sandstone. 

Permian: Central northern Oklahoma (Kay County). 

€, N. Gould, 1900 (Kana, Univ, Quart, vol, 9$, pp, 175—177).  MeCanmn ao. —Dark-red 
or mottled së., 2 to D ft, thick, forming basal ledge of Harper fm Not known to 
have any counterpart in Kans It forms dividing line from blue to red shales, 
or from the Wellington to the Harper. Named for McCann’ quarry, on Deer 
Creek, 20 mi, SW. of Blackwell, Kay Co 

€. N. Gould, 1927 (Obsolete Okla, names: Univ, Okla. Bull, Proc, Okla. Acad, Scl, 
vol. 6, pt. 2, p. 235), MeCann ae, died a natural death, 


McCarthy shale (also formation). 

Upper Triassic: Alaska (Nizina-Tanina region). 

©, Rohn, 1900 (U. S. G. S. 2ist Ann. Rept., pt. 2, p. 420). McCarthy Creek shales.— 
A series of soft black, highly fissile shales and slates, typically exposed on Me- 
Carthy Creek, Rest on Chitistone Is Underlie (uneon.?) Kennicott series, Con- 
tain Triassic fossils. 

The simplified name McCarthy sh, has been in nse many years. The under- 
lying tm. is now known as Nirina ls, a name introduced many years ago 
for the upper thin-bedded lss, composing top part of Chitistone ls, as 
originally defined, Chitistone now being restricted to the massive Iss, 
forming lower part of the original Chitistone 

1MeCarthy Creek shale. 
See under MeCarthy sh. 


MeCartys basalt flow, 
See under Laguna basalt flow. 


MeCaulley dolomite. 

Permian: Central northern Texas (Fisher County). 

M. G. Cheney, 1929 (Univ. Tex. Ball, 2913, p. 26, pl. 1). MeCaulley dol—A series 
of white, chalky dolomites comprising a thickness of 3 to 20 ft., consisting of 1-in. 
to 1-ft. dolomites separated by G-in. to 1-ft. partings of red and blue shales, Part 
of town of MeCaulley, Fisher Co., rests on this dol Is older than Aspermont dol. 
and younger than Guthrie dol. Included in Double Mtn group. 

A. M. Lloyd and W. €. Thompson, 1929 (A. A, P. G. Bull, vol, 13, p. 951, pl. 9) 
Acme idol., which lies 64 ft. above Mangum dol and 90 ft. below Guthrie dol, can 
be correlated with reasonable certainty with MeCuulley beds of Fisher Co. 

KW. H. Sellards, 1933 (Univ. Tex, Bull. 35232, p. 168). Acme dol. is probably same as 
MeCaulley dol, and MeCaulley dol. ia discarded, as Acme ia in more genera] use. 


MeClearys Bluff formation. 
Pennsylvanian; Indinnu. 
See 19355 entry under St. Wendell ss, 


MeClesky sand. 
A subsurface sand, 10 to 50 ft. thick, in Marble Malls ls. (Penn.) of Ranger 
and other fields of central northern Tex, Lies 170 to 230 ft. below top 
of Black lime, which is also in Murble Falls Is. 
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MeClosky sand. 
Name that has been applied to subsurface sands in Ste. Genevieve ls, and 
overlying rocks of Chester group (Miss.) of Ind. and IL (See IN. Geol 
Surv. Bull. 54, index.) In western Ky. (see Ky. Geol. Surv. ser. 6, vol. 42, 
1981, frontispiece) the name has been applied to à sand that is said to lie 
150 ft, below top of Ste. Genevieve Is. 


McCloud limestone. 

Permian (?): Northern California (Redding region). 

H. W. Fairbanks, July 1894 (Am. Geol, vol 14, pp. 29-20), The Is. peaks along E 
side of the MeCloud extend in N-S, direction, but strike of strata Ia about N. 30* W. 
The repetition of the 1s. bodies in N.S. direction, aR well ag that of the fossiliferous 
beds along the river, Is undoubtedy due to sharp folding or faulting. If this were 
not so the thickness of the Is. would be immense. The MeCloud Isa, nre con- 
aldered hy Mr. [J. P.] Smith as belonging to Upper Carbf. 

J. P. Smith, October 1894 (Jour. Geol., vol. 2, pp. 59: 9-601), Immediately above 
Baird shales, and probably conformably with them, lies MeCloud Ta, consisting of 
about 2,000 ft, of massive Iss. and marbles of McCloud river, rich in corals and 
brachiopods. Underlies McCloud shales [Nosoni fm.]. Form upper div. ef Mc- 
Cloud fm. 

Later treated as distinct fm., overlying Baird sh. and underlying Nosoni fm. 
(7McClond shales). 

N. E. A. Hinds, 1932 (Geol. Soc. Am. Bull, vol. 43, No. 1, p. 274, and Calif. Univ. 
Dept. Geol. Sci. Bull. 20, p. 403), assigned McCloud la. to Perm.. ns did H. E. 
Wheeler, 1038 (Geol. Soc. Am, Bull, vol. 44, No. 1, p. 218). The U. 8S. Geol. Survey 
nt present classifies this fm. as Perm. (f). 


1MeCloud shales. 

Permian: Northern California (Redding region). 

H. W. Fairbanks, July 1894 (Am. Geol, vol. 14, p. 30). The uppermost horizon 
of fosalliferous strata on the MeCloud occurs about 20 ori. above the Fisheries on 
E. side of the river. Here is found a calc, arzillite rich in several spectes of 
Productus, besides other forms, which according to Mr, Smith belong in upper 
part of Carbf. These argillitic Iss. and ussoclated shales are embraced under desig 
nation MeCloud shales, - 

J. P. Smith, October 1894 (Jour. Geol., vol, 2, pp. 592, 601-002). MecCToud ahales,— 
Siliceous and cale, shales nnd cgls., with Upper Carbf, fauna at bose. Occurs on 
E. bank of McCloud River, about 20 mi N. of U. S. Fisheries. Thickness 1,000 ft 
Basal fm. of Pitt fm. Underlies Pitt ahalea and overlles McCloud Is 


Same as Nosoni fm.. which is now classified as Perm. 


McCloud formation. 

Permian (7?) and Mississippian: Northern California (Redding region). 

J, P. Smith, 1894 (Jour. Geol., vol. 2, pp. 502-093). Medloud fm (H. W. Fairbanks 
ms) ls especially well developed in region of MeCloud River in Shasta Co.. and 
from this it receives its name. Divided into Baird shales (Lawer Carbf.), 500 ft, 
thick, overlain by MeCloud Is. (Upper Carbf.), 2,000 ft. thick, Is overtain by 
McCloud shales [Nosoni fm.], basal fm. of Pitt fm,, and underlain by Sacramento 
fm. (Kennett Iss. and shales), 


Unnecessary name, with conflicting usages. Includes Baird sh. (Miss.) and 
McCloud 1s. (Perm. 7). 
McClure sandstone member (of Norton formation). 
Pennsylvanian: Southwestern Virginia. 
J. B, Eby, 1923 (Vn. Geol. Surv, Bull. 24, pp. 63, 67). MoClure as. memb —Lles 


near middle of Norton fm., just below Kennedy conl Consists of coatee =s, 50 
to 200 ft. thick, On Pine Mtn it fs sparingly conglomeratic. 


Named for McClure River, Dickinson Co. 
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McCoy formation. 
Pennsylvanian: Northwestern Colorado (northern part of Eagle County). 
R. Roth, 1980 (A. A. P. G. Bull, vol. 14, No. 9, pp. 1265-1267). The Penn. sedi- 


R. 


menta nt MeCoy, Eagle Co., Colo, are bere given name MeOoy fm. for following 
reasons: The beds form lower part of so-called "Undifferentinted Carboniferous’ on 
Colo. State geol. map. ‘The contained fauna is a unit and cannot be divided into 
zones, Correlation with Mid-Continent Cherokee sh. can be made precisely. The 
fm. is unique. It ia very fossiliferous, fossils occurring in thin beds of Is, and 
black sh, which are separated from each other by beds of red shales nnd massive 
arkosic cgis. 50 ft. or more thick. Thickness of the cgis. above the mensured 
section is unknown. Includes nt base 200+ ft. of thin-bedded pink qtzites, inter- 
bedded with maroon and red micaceous shales, which are separated from rest of 
fm. by seeming uncon,, probably due to deltaic nature of sediments, General aspect 
of all fossils seems to be lower Cherokee, Thickness of measured section of fm. 
at McCoy aggregates 1,011 ft. It rests on undiff. Camb, or Ord, and granite, 
Roth, 1934 (A. A. P. G. Bull., vol. 18, No. 7, p. 947). A comparison of fauna of 
Hermosn fm. with that of McCoy fm, shows them to be identical and therefore 
equiv. in age 


McCoytown sandstone. 
Silurian: Central Pennsylvania. 


J. 


P. Lesley, 1878 (2d Pa. Geol Surv. Rept. F, p. xxvil). AMeCoytown sa.—Near 
middle of the lower red shales of Clinton fm. of Juniata dist. occur layers of soft 
brown ss. from 6 in. to 2 ft. thick, which break with square fracture, Near Me- 
Coytown, in Tuscarora Valley, these layers become very hard and siliceous and 
exhibit on the surface numerous quartz crystals. 


Maccrady shale, 
Mississippian (Osage): Southwestern Virginia. 


G. 


c 


cC. 


W. Stowe, 1918 (U. & G. S. Bull, 530, pp. 233, 234). Macerady fm.—Underlies 
Newman Ix, nnd overlies Price s Replaces “Pulaski sh.," preoecupied, Thickness 
1,025 ft. Consists of (descending) : (1) Earthy Is. and sh., abundantly fossiliferous, 
dark gray, weathering lighter and crumbly, 470+ ft.; (2) gray ss. mostly cnc, 
and erümbly, and shaly argill, or earthy ls., fossils at top, 240 ft. ; (3) soft rocks, 
including shaly 1s. nnd probably earthy ss. and red sh., 225 ft.; (4) upper part 
red sh. and shaly ss, with some gray shaly aa; lower part soft light-buff sh. with 
thin black carbonaceous sh. and coal seamlet&, 90 ft, Best section measured at 
Maecrady [Smyth Co.], for which the fm. 15 named, 

Butts, 1927 (Va. Geol. Surv. Bull, 27). It ta doubtful if typical “Pulaski sh." 
includes any representative of 1s of Warsaw age, as does typicnl Macerady. In 
nuthor's opinion Macerady should be restricted to the red beds of pre-Warsaw age, 
and the beds of Warsaw nge should be called Warsaw 1s [This restricted definition 
of Maccrady sh, was adopted by U. 8. Geol, Survey in Dec, 1031.) 

Butts, 1933 (Va. Geol, Surv. Bull. 42, pp. 37-38). In his original definition Stose 
included in the Macerady the overlying Is. of Warsaw age, here separated ns a 
distinct fm. Maccrady ah. ns here restricted is a red sh. or mudrock with less red 
nurgill. se,  Btose believes that the salt and gyp- at Saltville are in the Macerady. 
In Greendale syneline the Macerady is 50 to 60 ft. thick, where its top is defined 
by overlying ls, of Warsaw age, and as much as 500 ft, thick in Pulaski-Blacksburg 
region, where even with this thickness it ig not known to be all present, owing 
to overthrust faulting. 


McCum limestone. 
Misprint for MeCune lsa U. S, G. S. Bull. 191, p. 247. 


McCune limestone, 
Middle Ordovician: Central eastern Missouri, 


c. 


R. Keyes, 1898 (Iowa Acad, Sci. Proc, vol. 5, pp. 59, 61). Motune Is.—Very 
fossiliferous massive buff dolomitie 1&, 25 or 80 ft. thick, forming upper part of 
what has heretofore been called Trenton in NE, Mo, Overlies Bryant le, and 
underlies Buffalo sh, in Pike and Lincoln Counties. [In later repts Keyes gave 
thickness as 50 ft.] 
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E. O. Ulrich, 1011 (Geol, Soc, Am, Bull, vol, 2 pl 27), showed MocCune dol as of 
Trenton axe, as uncon, underlying Fernvale ls, and as overlying Prosser la (of 
basal Trenton axe) ; and he defined Kimmawick Is. ns consisting wholly of beda of 
Inte Black River age. This definition was repeated ty R. S. Bassler, 1015 

A. F. Foerste, 1920 (Denison Univ. Bull Jour. Sch Lab, vol 19, pp. 1754-). 
Kimmswick Is. (broad sense) is— MeCune Ix, of Keyes (1808). [This same state- 
ment was made by Keyes, 1923 (Pan-Am. Geol, vol, . pp. 61-10).] 

J. H. Bradley, Jr., 1925 (Jour, Geol, vol, 33, pp. 53-54, 65, 69). [See 1925 entry 
under Kimmstovek ly.) 


The Kimmswick Is, is now considered to be of Trenton age, possibly includ- 
ing some beds of Blaek River age at base. 
Named for exposures near McCune Station, Pike Co, 


McCurtain shale member (of McAlester shale). 
Pennsylvanian: Eastern Oklahoma (Muskogee, Haskell McIntosh, and 


adjacent Counties). 

C. W. Wilson, Jr., 1935 (A. A. P. G. Bull, vol. 19, No, 4, pp. 503-520).  MeCurtain 
sh. memb. of McAlester ah.—Alimost wholly dark-blue fissile sh., containing several 
layers of iron concretions, and (10 in. to 4 ft. nbove buse) the Upper Hartshorne 
coal Thickness in Muskogee-Porum area 144+ ft. tusal memb. of McAlester sh 
Ia overlain by Warner ss. memb. Named for fact McCurtain, Haskell Co,, $a built 


on this sh. 


MeDermott formation. 
Upper Cretaceous: Northwestern New Mexico (San Juan Basin) und south- 


western Colorado, 

J. B. Reeside, Jr. 1924 (U. S. G. S, P. P. 134, pp. 22-25). MeDermott fm.—4A series 
of lenticular ses., shales, and cgis. containing much andesitie debris and usually in 
part of purple color, Thickness at most places in Colo. 200 to 400 ft.; in northern 
San Juan Co., N. Mex. 150 to 200 ft. ; to S, of San Juan River 30 to 50 ft, Except 

seems to be eonformable with underlying 


near Durango, Colo, the McDermott 
Kirtland sh, restricted and bdy to be arbitrary. In Durango region it appenrs 
to be uncon, with Kirtland, In Colo, it is in places uncon. overlain by Animas fm. 
(restricted) and in other places the younger Torrejon fm, uncon, overlies it In 
N. Mex. it is uncon. overlain by Ojo Alamo as. restricted. The McDermott fm. in 
Colo, was included in lower part of “Animas River beds” of Cross (1896) and 
Animas fm. of Gardner (1909). It is sume as Animas fm. of Shaler (1907). In 
N. Mex. it was included in upper part of OJo Alamo beds of Brown (1910), in 
uppermost part of Kirtland sb. of Bauer (1918), and in Ojo Alamo ss in part 
and in Kirtland sh. in part of Bauer and Reeside (1921), It is here tentatively 
assigned to Cret. (?), beenuse of somewhat conflicting paleontologic evidence, 
which, however, on the whole seems to favor Cret, age. Named for MeDermott 
Arroyo, SW. part of La Plata Co,, Colo, 


This fm. is now classified as Upper Cret., since it underlies Ojo Alamo ss, 
which is demonstrably of that age. 


MacDonald formation, 
Pre-Cambrian: Southern British Columbia and northwestern Montana 


(Galton Range). 

R. A, Daly, 1912 (Canada Geol. Surv. Dept Mines Mem, 88, maps 2, 3). MacDonald 
fm.—Thin- to thick-bedded gray metargillite with rare lenses of dol. [MacDonald 
Range, B, C., is on this sheet and MacDonald fm. is mapped there.) 

R. A. Daly. 1913 (Canada Dept. Int. Rept. Chief Ast, 1910, vol. 2, pp. 101, 178). 
Chiefly metargillite, Top 700 ft. weathers light brown or buff, a few gray beds; 
middle 1,100 ft. weathers light gray; lower 550 ft, weathers light brown or 
brownish gray, Underlies Wigwam fm, and rests, with some nbruptness, on Hefty 
fm. Named for fact it underlies extensive surface in MacDonald Range, B, C, 


McDonald sand, 

A subsurface sand, of probable late Upper Dev, age, in western Pa. and 
W. Va. Younger than Bayard or Sixth sand and probably-Fifth sand, 
Is older than Gordon or Third sand. Named for McDonald oil field, 
Washington Co., Pa. 
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*McElmo formation. 
Jurassic (Upper): Southwestern Colorndo, northwestern New Mexico, and 


southeastern Utah. 


W. Cross, 1899 (U. S. G. S. Telluride folio, No, 57). Meimo fm., the name here 
proposed for upper div. of Gunnison fm,, the lower div, being here named La Plata 
45 As developed in this quad. consists of a variable complex of shales and sas., the 
latter much more prominent here than elsewhere, The sss. are fine-grained, quartz- 
ose, of yellowish or gray color, and usually soft and crumbling, Some beds are locally 
massive, cross-bedded, and 50 ft, thick, but sh. partings of variable importance 
subdivide most of ss members, The ahales are either reddish or greenish or 
variegated by a mixture of these 2 colors; they are seldom pure ehry shales, but 
are commonly both eale, and sandy; ss, layers appear in the shales, Basal memb. 
is m usually highly colored sh. and upper stratum ls algo a marked sh, beneath a 
massive s&, commonly conghomeratic, which i» assumed as base of Dakota Cret, 
No fossils in Telluride quad. but is assigned to Juratrías, 


Later work showed that the names *McElmo fm." and “La Plata ss," had 
been variously used in repts. The MeElmo fm. of some areas is exactly 
the same as Morrison fm.; the MeElmo fm. of other areas is only upper 
part of Morrison fm. the so-called “Upper La Plata" being the lower 
part of the Morrison; the McElmo fm. of still other areas included Mor- 
rison fm. and Upper Jurassic deposits down to top of Entrada ss, the 
Entrada alone in those areas having been called “La Plata ss.” The 
names "MeElmo fm." and “La Plata ss." have therefore been replaced 
by Morrison fm. and the other recently adopted subdivisions of SE. Utah, 
Which can also be discriminated in SW. Colo. See U, S. G. S. P. P. 183, 
1936 (especially chart opp. p. 99), by A, A. Baker, C, H, Dane, and J, B, 
Reeside, Jr. 

Named for exposures on MeElino Creek, Montezuma Co, Colo., and SH, Utah. 


MeElroy member (of Fayette sandstone). 
Eocene (upper): Eastern Texas, 


O, L. Brace, 1081 (A. A. P, G. Bull, vol, 15, No. 7, pp. 710-781). McElroy beds.— 
Local 'Thiekness 500-- ft. Overlain by Fayette and separated from underlying 
Cockiield by 100+ ft. of beds [not described] called JDibollem&is zone, Includes 
in upper part Simms, Holzmark, and Nichols sands.  [Derivntion of name and 
lithology of beds not stated, ] 

L. P. Teas, 1931 (p. 788 of book cited above), MeRlroy sone is 500 or more 
ft, thick at Pettug It is bentonltic, grayish brown to brownish, and consists 
almost entirely of sh. The peculiar MeElroy lithology bas not been reported 
in any exposures in Karnes Co. [Deri ion of name not stated.] 

F, B. Plummer, 1933 (Univ. Tex. Bull, : pp. 530, 680-681, 685-887, 693, 690). 
MoElroy memb. (of Fayette fm.) was named by Miss Ellisor (ms, read at meeting 
Soc, Econ. Pal. and Min, San Antonio, March 1931) for McElroy, a small town 
in Sabine Co. Previously the basal ss. beds of this div. had been named Wellborn 
by Kennedy, and the clays above named Manning beds by Dumble. Dumble did 
not define bis div, clearly nor designate a type section, and consequently geologists 
have had difficulty In distinguishing the limits of Manning beds, Cushman and 
Applin (1926) referred to the middle div. of the Fayette ns “entularia hock- 
leyensis “ones” Most other geologists have preferred the new name McElroy. The 
memb, consists of brownlsh-gray gypsiferous plastic clays containing fossiliferous, 
limonitic concretions and inyers of thin-bedded fossiliferous sand or ss. Thickness 
averages 200 ft. along outcrop. It is limited at top by a more or less persistent 
ss, (Alva Ellisor, personal communication, 1932), which passes through town 
of Groveton, Trinity Co, and caps Lipan Hills near Campbellton, Atascosa Co, 
[On p. 687 he says top is limited by base of Whitsett: memb.] It is limited 
nt base by Caddell clays, the dividing line being drawn at base of Wellborn ss. 
Type loe, is the R. R. cut just N. of station of McElroy, a small town N, of 
Brookeland, on Santa Fe R. R., in Sabine Co, [ NE, Tex.] Fossils listed, 

A. C, Ellisor, 1933 (A, A, P. G. Rull, vol, 17, No, 11). MoElroy fm, of Jackson 
group, underlies Whitsett fm., overlies Caddell im., and ia divided into (descend- 
Ing) Manning beds, Wellborn sands, and Wooley’s Bluff clays, 
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McEwin sand. 
A subsurface sand, of Penn. age and 30 ft. thick, in NE. Okla., which lies 
125+ ft. above Big lime, and probably corresponds to part of Nownta 
sh. 


MacFarlane red beds. 
Carboniferous (Pennsylvanian?) : Nova Scotia (Cape Breton Island). 


P. D. Trask and K. F. Mather, 1927 (Wash. Acad, Sci Jour, vol. 17, p. 323). 


McGee glacial stage. 
Pleistocene; Sierra Nevada, California. 


E, Blackwelder, 1980 (Geol. Soc. Am. Bull., vol. 41, pp. 91-92) and 1931 (Geol. 
Soc. Am. Bull., vol. 42, pp. 865-922 MoGee stage,—Oldest glacial stage on E. 
slope of Sierra Nevada. Represented by several thick patebes of a deposit strongly 
resembling till and consisting largely of granite debris resting on Paleozole 1s. 
und marble. Best exposed on high ridge W, of MeGee Peak, Mount Morrison 
quad. Correlated with Nebraskan stage, 


McGraw bed. 
Lower Ordovician: Newfoundland. 


G. Van Ingen, 1914 (Princeton Univ. Contr, to gool. of Newfoundland, No. 4). 
MeoGraw bed —Ferruginous ss, with oolitie hematite. Overlain by Beach fm., 
and underlain by Lance Cove fm. Included In Bell Island series, (Derivation 
of name not stated.) 


MeGregor member (of Platteville limestone). 
Middle Ordovician (Black River): Northeastern Towa, northwestern 
Illinois, southeastern Minnesota, and sonthwestern Wisconsin. 


A, C, Trowbridge, 1935 (Rept. 9th Ann. Wield Conf. Kans, Geol. Soc. pp. 04, TO, 71, 
fig. 1). MoGregor l». memb. of Platterilie fm—Shaly ls., 22 to 30 ft. thick, 
underlying Spechts Ferry memb. and overlying Pecatonica memb, of the Piatte- 
ville, [Section 1 mi. W. of McGregor gives thickness of 22 ft; at Guttenberg, 
30 ft.; near Dubuque, 25 ft.) 
. M. Kay, 1935 (pp. 286-295 of book cited above). McGregor memb. of Plattevitle 
fm, (new name),—MoeGregor Is, is here defined as consisting of the Is. succeeding 
Pecntonica (Lower Buff) memb. of Platteville fm. and underlying Spechtx Ferry 
memb. Includes Blue Beds and Upper Buff Beds of older Wis, classification, 
Type section is in a ravine S. of bighwny 1% mi. W. of McGregor, Clayton Co., 
lowa, where the beds consist of 21% ft. of gray-blue, rather fne-textured fos 
siliferous ls, with greenish sh. partings and interbeds. ‘Thickness normally 20 to 
25 ft.; about 27 ft, in type section of Platteville fm., where it includes at top 
the "Glass Rock," 3 ft 4 in. thick, underlain by 27 ft. of the gray In in 
southern Minn. the Pecatonica memb, is ubsent nnd the McGregor memb. lies on 
Glenwood memb. of Platteville 
C. A. Bays and G, O. Raasch, 1935 (pp. 297-208 of 1035 Conf, Rept. cited above), 
restricted McGregor memb. to Lower Blue memb., of Chamberlin, and introduced 
n new name (Magnolia memb.) for upper part of McGregor memb. of Kay, 


MeGregor lime. 
A term applied to subsurface beds correlated with Platteville ls, of NE. 
Iowa. (See A, Folger, A. A. P. G. Bull, vol. 12, p. 206, 1928.) 


Machapoorie formation. 
Miocene: "Trinidad. 
G. A. Waring, 1926 (Johns Hopkins Univ. Studies in geol, Ne T, p. 59). 


McHenry formation. 
Pleistocene and Recent; Northenstern Maryland (Baltimore County). 


P. R. Uhler, 1901 (Md, Acad. Sci, Trans, n. &, vol 1, pp. 395-400), AfoHenry fm.— 
A series of marshes and beds constituting one of latest fms, of Modern Period 
Extends over parts of recent beaches of Patapsco River and Chesapeake Bay, 
and near Baltimore composes upper part of Fort McHenry Plateau, in marsh 

of which many trees grew, as evidenced by the many stumps In the black mud. 
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Varies greatly in thickness, and where complete continues up from the black 
marsh, or marshy sand, deposited in the depressions of the Cret. clays. Probably 
thickest section of this fm, is where the sewer was dug beneath Eutaw St. 
S. of West St. Omitting the 5-8 ft. of gravel, sand, and soil of the surface 
the total thickness is 23 ft, 


Probably includes deposits of Recent and Plelst, age. 


Machias moraine. 
Pleistocene (Wisconsin): Southeastern Maine. 
G. H. Stone, 1887 (Am. Jour. Scl, 3d, vol, 33, p. 381). Machias morainc.—The 


western part at least is a terminal moraine. Named for occurrence about 5 mi. 
S. of Machias, Washington Co., near first fork of the road. 


Machias shale, 

Upper Devonian: Western New York (Cattaraugus County). 

G. H. Chadwick, 1022 (Geol, Soc. Am. Bull, vol. 34, p. 69). Beds of Chemung age 
in Cattaraugus Co, divided as follows (descending): Cuba as.; Machias (== North- 
east sh. of Chautauqua Co.) ; unnamed ss,; Gowanda beds; and Dunkirk sh. 

G, H, Chadwick, 1924 (N. Y. State Mus. Bull 251, p. 152). Northeast sh. is 
nearly barren to Wa but to E. it contains au easily recognized fauna, best 
exhibited In Pierce quarry, W. of Mauchlas The Machias fauna is present in 
road hil S. of Persian turnout and at least as far W, as S, of Wango. It ia 
fully developed in railway cut at Cattaraugus. In all these localities it involves 
the Northeast beds from top downward, and the change is lithologle ns well as 
faunal. Apparently the Northeast (Machias) embraces those beds which on 
Genesee River intervene btw. the henvy sss. of Canenden nnd the Cuba ss, and 
which become the main mass of Wellsburg ss, Farther E. the Cuba ss. goes 
above Machias-Northenst series. 

G. H. Chadwick, 1933 (Pan-Am. Geol, vol 60, No. 3, p. 200), shows Machias as over- 
Jain by Cuba ss., underlain by Rushford ss, and as- Northeast sh. On p. 202 
he atates that the Machias is a fossiliferous phase of Northeast sh. containing 
many bryosouns. 


Machuca formation. 
Tertiary (Oligocene?) : Nicaragua. 
C. W. Hayes, 1899 (Geol. Soc. Am. Bull., vol, 10, pr. 285, 313). 


McIntire Upper Conglomerate. 
See under Scranton 88. 


McIntyre series. 
Pre-Cambrian; Ontario. 
L. €, Graton and H. E, McKinstry, 1933 (Canadian Min. and Met. Bull, 250, also 
Trans. pp. 3, 7). 


MeKay group. 
Upper Cambrian and Ordovician: British Columbia. 
C. S&S. Evans, 1933 (Canada Geol Surv. Summ. Rept. 1952, pt. A», p. 126). 


MeKean group. 

A term that has been applied to 600 or 700 ft. of subsurface beds, of 
probable Chemung and Portage age, Lying about 500 ft. below Venango 
oil group in McKean Co, western Pa. Includes (descending) Cherry 
Grove-Balltown sand, Darling sand, Cooper sand, and Bradford Third 
sand, (See J. F. Carll, 2d Pa. Geol, Surv, Rept, I» p, 135, 1890.) 


McKenzie formation (also McKenzie limestone), (In Cayuga group.) 

Silurian: Central Pennsylvania to northeastern West Virginia, northern 
Virginia, and western Maryland. 

E. O. Ulrich, 1911 (Geol. Soc. Am, Bull, vol. 22, pp. 522, 545, 591, pl. 28). 
MoKenzie fm.—Basal fm. of Cayugan series in Pa, Md, and Va. Unton. under- 
les Bloomsburg ss. and uncon. overlies Clinton group. The Kiefer [Keefer] sa. 
of Md, has hitherto been referred to [but not named) as top memb, of the 
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Clinton, On Investigation it was established that 1t is a locally developed deposit, 
that it posses without break into overlying sandy shales of MeKenzie fm., and 
that it ig bounded below by an uncom, which 1n places cuts out Rochester 
memb, or fm, of Clinton group. On these grounds, which are supplemented by good 
faunal evidence, the Kiefer ss, is now classified as a local basal memb. or telex 
of MeKenzie fm. 

G. W. Stose, 1912 (U. 8. G. S, Pawpaw-Hancock folio, No, 179, p. 5). MoeKenzie 
fm.—Thin beds of gray crystalline Is. in gray sh, with 40 ft, of hard white 
WB, (Keefer se, memb.) nt base, Thickness 170 to 300 ft, Owverlies Clinton sh 
und underlies Bloomsburg red ss. memb. of Wille Creek sh, Dasal fm. of Caruge 
group. In Cumberland ares, to W., the Keefer ss. is not recognizable asd le 
and shales of the Clinton pass into those of the Cayuga without marked tho 
logic break, a faunal change only being observed. 

G. W. Stose, 1916 (Geol, Soc, Am. Bull, vol 27, p. 89). The stratigraphy presented 

by Mr. Swartz in the diagrams [not published] is no doubt more accurate and 

final than that In my rept on E, part of area about Hancock, Md. In regard 
to faunal relations of Kiefer ag, I do not feel competent to speak, but Mr 

Ulrich, who was responsible for having it made a memb, of McKenzie fm. in 

my rept, has, in recent table [not published) ploced it as a memb. of Clinton 

frm, thus agreeing with Mr, Swarts. 

Butts, 1918 (Am. Jour, Sch, 4th, vol 46, p. 536). Keefer se. memb. included 

In Clinton fm, [This is present generally accepted definition. ] 

€. K. Swartz, 1925 (Md. Geol. Surv. SiL vol), identified 20 to 45 ft. of beds na 
composing Rochester fm. of Clinton group of Md, consisting of (ascending) 
Keefer ss. memb. (11 to 35 ft. thick), Roberts irom ore, and a few ft. of inter 
bedded cnle. sh. and thin gray crystalline ls, 


C. 


The McKenzie is lower fm, of Cayuga group, as generally clnssifled, but 
F. M. Swartz (Geol, Soe, Am, Bull, vol, 46, No, 8, pp. 1165-1194, 1935) 
believes lower part is=Lockport dol, of Niugara group, 


Named for MeKenzie Station, Allegany Co., Md. 


MeKenzie Hill limestone. 


Ordovician (Lower): Central southern Oklahoma (Murray County), 


J. Bridge, 1036 (A, A. P. G. Bull, vol, 20, No, 7, pp. 982-083). C. E. Decker has 
recently subdivided Arbuckle 1s. Into several units, but the published digest of hix 
paper (Tulsa Geol. Soc, Digest, 1933, pp. 5X does not give much iden of 
boundaries of hls subdivisions, The Honey Creek, Fort Sill, Royer, and Signal 
Mtn fms. had previously been described by Ulrich. The names Chapman Ranch 
and AfoKenzie Hill (the former from Chapman's Ranch on Highway 77 and the 
latter from a small hill S. of Signal Mtn, near Fort Sill, Okla.) hnve never been 
defined, although Ulrich has used them repentedly in correspondence nnd m» 
The following is sequence and approx, position of these units (descending) : (1) 
Undiff. Arbuckle 18.; (2) MoKeneie Hill, bdy indefinite to (2) Ohapman Ranch; 
(4) unnamed unit, bdy indefinite to (5) Signal Mtn; (0) Royer; (7) Ft. Sil; and 
(8) Honey Creek, which rests on Reagan ss In describing fossils from Mo., 
Ulrich and I (Mo. Geol Surv, Bull 24, 1930, p. 195) stated that some of ap 
also occur in Ulrich's proposed Chapman Ranch fm., and also that the Chapman 
Ranch is in part=the Van Buren, Ulrich now considers Chapman Ranch fm. 
to be exact equiv. of the Van Buren. 'This would restrict it to the 144 ft. of 
bèda in Decker's unit 184 and possibly some of unit 183, Ulrich has always used 
MeKenaie ‘Hill to denote Iss, in Arbuckle and Wichita Mtns which carry Gas- 
conade fauna, and in this section the name should be applied to Decker's units 
181, 182, and possibly 183. The contact btw. the two has not been satisfactorily 
established in the section. 


See also under Arbuckle group, Decker, 1933. 


MeKerney limestone member (of Hannibal shale), 


Mississippian : Southeastern Iowa (Des Moines County) and central western 
Illinois (Pike County). 

R. C. Moore, 1928 (Mo. Bur, Geol and Mines vol. 21, 2d ger., pp, 20, 21, 22, 49, 

58-50), MeKerney te, memb. of Hannibal fm—Bluisb-drab "fragmental" Ix, üne- 

grained, very hard, compact, with sharply coneholdal fracture, slightly irregular 
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bedding and partially altered to brown mag. Is. Thickness at Kinderhook, Til, 
6 !t.; at Burlington, Iowa, 10 ft. 8 in. At Burlington, Sowa, it wnderlies Prospect 
Hill ss. memb, of Hannibal fm. and overlies English River ss. memb. of the 
Hannibal At Kinderhook, HL, ts discon. overlain by Lower Burlington Is, and 
rests on n ss, tentatively correlated with English River ss. Only 7 fossil sp. 
found, not one of which ts present in typical Louisiana Is. fauna of Mo. with 
which this 1s. has hitherto been correlated, and its strat, position appears certainly 
to be distinctly higher than the Loulsians. Judged by fauna and lithology there 
is nothing in Hannibal fm. of Mo. corresponding to MeKerney Is. Exposed in 
small deep ravine in Miss. bluff: just &. of McKerney Creek, at Kinderhook, IN. 


MeKim, craywacke 
Pre-Cambrian: Ontario. 
A. P, Coleman, 1905 (Ont. Bur. Mines Rept. 1905, vol. 14, pt. 3, p. 14). 


Mackinac limestone, 

Middle Devonian: Northern Michigan. 

€. C. Douglass, 18207? (Mich. Leg. House Doc btw, pp. 07 and 111), Mackinac 
in.—Very porous and much shattered. Is. of Mackinac fxtand 

€. Whittlesey, 1851 (rept, of J. W, Foster and J. D, Whitney on geol. Lake Superior 
Jand dist., pt. 2, 8. Ex, Doc. 4, special sess., March 1801, pp. 177-183). Mackinac 
Is, 360 ft, thick, iseein part salt group and upper Helderberg 1s. 
Overlies Coralline and marly beds 200 to 250 ft. thick wear Mackinac. 


Mackinaw limestone. 
Same as Machine ls. 


McKinney basalt. 

Pleistocene: Southern Idaho (Gooding County region). 

H. T. Stearns, 1 (Correlation chart of Idaho, compiled by M. G. Wilmarth, dated 
Sept. 1, 1982) and 1936 (Jour. Geol, vol. 44, No. 4, pp. 434-439).  MeKinney 
bosalt.—Decidedly porphyritic grayish-blaek pahoehoe basalt containing pheno- 
erysts of fresh green olivine and long laths of pLurioelase, Thickmess 20 ft. on 
Plains nnd 500 ft. in Snake River Canyon, Issued from McKinney Butte, NW. of 
Gooding, and displaced part of Big Wood River and Snake River btw, King Hill 
ond Bliss Older than Sand Springs basalt and may be older than Bliss basalt, 
or latter may be a subaqueous facies of the McKinney 


MeKissick shale formation. 
See following entries under MeKissick Grove jm.: VerWiebe and Vickery, 
1932, and Condra, 1985, 


MeKissiek Grove shale. (In Wabaunsee group.) 
Pennsylvanian; Southwestern Iowa and southeastern Nebraska, 


G. L. Smith, 1909 (Iowa Geol, Surry, vol 19, pp. 617, 631, 638, 645). JMeKisaicks 
Grove &h.-——DBlue and grny shales, 75 ft. thick, with two or three thin Is. beds 
and a fhin ss, forming top part of Atchison shales. Overlies Tarkio Is. (25 ft. 
thick! and represents close of Carbf. in Iowa. Included in Missouri stage, 

J. L. Tilton, 1924 (Iowa Geol Surv. vol 29, p. 239). MeKissiok Grove sh. is here 
applied to all the strata that are found In Iowa above Tarkio Is. Thickness 91 
to 93 ft. 

G. E, Condra, 1927 (Nebr. Geol Surv, Bul. 1, 2d ser, pp. 73, 74, 80).—JMcKiseicl: 
Grove sh. memb. of Wabaunsee [m.—4As originally defined by Smith it included 
all Penn. beds above Tarkio Is. in Iowa. This definition is objectionable, because 
topmost bed of Penn. of Iowa probably is covered somewhere in Missouri River 
bluff or in uplands, awaiting discovery, and therefore is not a fixed horizon, 
Highest known exposed Penn. horison of Iowa is in lower part of Aspinwall sh., 
but highest well-defined marker would be Brownville ls. or the better-shown Dover 
1&. Which outcrops at McKissick Grove, below which Tarkio 1s. is exposed, If 
McKisxick Grove is to be retained it should have definite upper and lower boundaries 
This bas been taken up with Towa Geol Surv, in fleld and decided that top of 
McKiasick Grove memb. should be nt base of Brownville la, As thus defined the 
memb, is 68 ft, thick, and fa divided into (descending) Pony Creek sh., Dover ls., 
Table Creck sh, Maple UL Is, and Plerson Point sh. 


E 


J. 


J. 


R. C 


R. 


R. 


Ww 
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Moore, 1932 (Kans, Geol Roc, 6th Ann. Field Conf. Guidebook, Aug. 28 to 
Sept. 3, p. 96). MokKinsick Grove sh. includes (descending) Pony Creek sh, Jim 
Creek 1s, Table Creek sh., Dover 1s., Frenck sh., Maple Hill 1s, and Pierson Pt 
sh. Underlies Brownville ls, and overlies Tarkio ls, 


W. A. VerWiebe and W. R. Vickery, 1932 (p. 110 of book Inst cited above), weet 


McKiasick ah fm, for beds below Brownville ls. and above Tarkio Is, 


R. €. Moore and G. E. Condra, 1932 (Oct. 1932 revised chart) MeKissiek Grove ah 


includes (descending) Pony Creek sh., Nebraska City 1s. Frenck sh. Dover Is 
Table Creek h., Maple Hill ls., and Pierson Point sh, Underlies Brownville lx 
and overlies Tarkio ls. 


G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, pp. 9-10). MeKiesick al fm 


[restricted] underlies Dover Is, fm. and overlies Tarkio Is. Includes (descending) 
Table Creek sh., Maple Hill ls., and Pierson Point sh. [The beds btw. Brownville 
ls. nnd his Dover Is. fm. he called Pony Creek eh. fm.) 

C. Moore, 1986 (Kans, Geol Surv, Bull 22, p. 232), discarded McKissick Grove 
sh. and treated its subdivisions as fms. in Wabaunsee group. 


See Kans,-Nebr. chart compiled by M, G. Wilmarth, 1936. 

Named for MeKissick’s Grove, 2 mi, NE. of Hamburg, Fremont Co., Iowa, 
McKittrick formation. 

Pliocene and lower Pleistocene (?): Southern California (McKittrick 


Sunset district). 


R. Arnold, 1909 (U. & G. 8. Bull, 396, p, 22). At most localities along flanks of 


Diablo and Temblor Ranges S. of Coalinga dist, it is impossible to separate the 
post-Santa Margarita (7?) Tert. fms, and to these teds—the equiv. of Jacalltes, 
Etchegoin, and possibly Tulare fms. of Coalinga dist—the name McKittrick fue. 
has been given in McKittrick dist. (R. Arnold and H. R. Johnson, U. S, G. S. Bull 
400 [1910]). ‘This name was chosen because of importance of the beds in that 
dist., the basal members yielding the petroleum found in the productive McKittrick 
field, 


. Arnold nnd R. Anderson, 1910 (U. 8. G. S. Bull. 398, p. 79), To S. of Coalinga 


dist. the MeKittrick fm. is distributed over both sides of Temblor Range along 
most of its length and forms whole of Buena Vista and Elk Hills. On E. side of 
Temblor Range it consists of coarse to fine cels. and course sands near its base, 
then a zone of bluish sandy clay, then medium to coarse sands and sandy shales, 
and at top a succession of alternating coarse gravel and clay beds, Thickness 
ranges from 1,800 to possibly 2,500 ft. Uncon. overlles Monterey and Santa 
Margarita (?) fms, nnd is uncon. overlain by Quat. deposits 18 — Jacalitos, 
Etchegoin, and Tulare fms. of Coalinga dist 

Arnold and H. R. Johnson, 1910 (U. S. G. & Bull. 406, pp. 74-00) [Same 
definition as above.] Named for exposures % mi. 8. of McKittrick, Kern Co 


Macksburg sandstone, 
Pennsylvanian: Southeastern Ohio. 
. Lovejoy, 1888 (Obio Geol, Surv. vol. 6, pp. 628, 835). Mackeburg ss., GO fr 


thick, lies at top of Upper Coal Measures in Athens and Morgan Countles 
Underlain by Macksburg coal. 


Probably named for Macksburg, Washington Co. 


Macksburg sands. 
Pennsylvanian: Southeastern Ohio, 


A. Bownocker, 1903 (Ohio Geol Surv. Bull. 1). Mackaburg 600-foot sand, 22 tt. 
thick, is top memb. of Portsville group in Ohio, 


W. Stout, 1918 (Ohio Geol Surv., 4th ser, Bull. 21). Macksburg 00 foot vand 


appears-— Clarion ss, of Allegheny fm. 
R. Lockett, 1927 (A, A. P. G. Bull, vol. 11, No. 10). Macksburg send of eastern 
Ohio lies 125 ft. below Peeker sand and 50 ft. above Second Cow Run sand, 


K Cottingham, 1927 (A. A. P. G. Bull, vol 11, p. 951). Macksburg (500-foot) sand 


is basal part of Allegheny fm, 
. Stout et nL, 1935 (Geol of nat. gas, A. A. P. G., pp. 901-902), Mackedbury 
300-foot sand is Mahoning sa, memb. of Conemaugh fm.; Mackebury 500-foot sand 
seems to be same as Clarion ss, mem, of Allegheny fm, 
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Mackworth slate. (In Casco Bay group.) 

Carboniferous (Pennsylvanian?) : Southwestern Maine, 

F, J. Katz, 1917 (Washington Acad. Sci. Jour. vol. 7, p. 198), [Maekworth al. 
mentioned ns m fm. of Cásco Bay group. Not defined] 

E. J, Katz, 1917 (U. 8. G. 8, P. P. 108, p. 172). Mackworth al—Qtsite and quarts 
chlorite-mica sl, in beds less than an inch to 2 or 3 ft. thick, Rooks dominantly 
siliccous and laminated and characterized by abrupt alternations from flinty to 
chloritic slate. Range from white through drabs and light grays to dark grays 
and browns, Estimated thickness 100 ft. Top of fm, unknown, TIe uppermost 
fm. of Casco Buy group. Probably overlies Jewell phyllite eonformably. Assigned 
to Penn, (2). Named for development on Mackworth Island, Casco Bay. 


McLeansboro formation. 
Pennsylvanian: Illinois and western Kentucky. 
P, OW. DeWolf, 1910 (Ill Geol Surv. Bull. 16, p. 181). MeLeanshbora [m.—Upper- 


most Penn. fm. in Il. Conspicuously shaly, but locally contains sss., Ias.. and thin 
coals, Base defined by top of coal No. 6 [Herrin coal] Thickness $19 to 1,155 ft 


Overlies Carbondale fm. In western Ky. and SE, Il. underlies Henshaw 
fm. Is correlated by D. White with upper part of Allegheny fm. and 
with Conemaugh fm. 

Named for MeLeansboro, Hamilton Co., Ill. 


MeLeod member (of Kootenai formation). 
Lower Cretaceous: Alberta 
J. A. Allan and R. L. Rutherford, 1924 (Alberta Sci. and Indus, Research Councll 
Rept, No. 9, p. 23). 


MeLish formation, 
Lower Ordovician (Chazy): Central southern Oklahoma (Arbuckle and 
Wichita Mountains). 


E. O. Ulrich, [See under Falls fm.] 

C. E. Decker, 1030 (A. A. P. G. Bull, vol. 14, No. 12, pp, 1498-1505).  MeLish. fm.— 
Chiefly Iss. ; some sh. z with as. (8 to 200 ft. thick) at base and some ss». higher up. 
Contains limited but very distinctive fauna. Thickness 300 to 500+ ft. Underlies 
Tulip Creek fm. and overlies Oil Creek fm. Same ns Fulla fm., and latter name 
abandoned, 

C. E, Decker and C, A, Merritt, 1931 (Okla, Geol. Surv. Bull, 55, pp. 12, 98). A 7 
partite div. of Simpson group bas been used during part of this study, and the 2 
additional fm. names used temporarily are Patis Creek and Criner. Briefly these 2 
fm, names were used and later discarded for the following reasons: The MecLish 
has n distinctive though rather limited fauna the major part of which has been 
traced to the region n short distance S, of Sulphur, and it was then thought the 
MeLish was not represented In W. part of mtns, and Falla Creek was used for the 
fm. in this western region, btw. the Ol] Creek and Tulip Creek fms, But, because 
the marked lower eystid zone, which occurs n short distance nbove the second gs, 
called "Burgen" along Highway 77, extends E. and tiea in with McLish fauna at 
Rof, in region E. of Sulphur, and at Bell school house 2% mi. NW. of Connerville, 
it is thought the body of rocks temporarily named alls Creek is approx.-the 
MeLish to E, Further confirmation of this view 1s found at N. edge of Criner 
Hills. 

E. O. Ulrich, 1033 (Geol Soc. Am. Bull, vol. 44, No, 1, p. 105). Falla fm, is an 
older unit than MeLish. It is confined mainly to SW. half of Arbuckle uplift 
ond MeLish to NE. half, the two fms, occurring one above the other in a few 
intermediate localities. Simpson group divided into 8 fms. (Bee this entry under 
Bimpaon fm.) 

€. E. Decker, 1933. [See this entry under Simpson fm.] 


Named for McLish ranch, T. 1 S, R. 7 E., Johnston Co. 
McLure shale member (of Monterey shale). 


Miocene (upper); Southern California (Fresno and Kings Counties). 


G. Henny, 1930 (A, A. P. G. Bull, vol 14, No. 4, p. 403). MoLure bh, is name 
miven by writer to the brown sh, of southern Coalinga region, Fresno and Kings 


G, 
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Counties, previously termed Santa Margarita (7) sh. on geol. maps of U. 8. Geol. 
Survey, It is found, however, that this sh. Hes with angular uncon, on Banta 
Margarita ss. (Mio), nnd that the Etchegoin (Plio.) lies uncom, on the sb 
Whether it is upper Mio. or lowest Plio. in age has not been determined. Aver 
age thickness 800+ ft. Base consists of 30+ ft. of l!lght-gray coarse sx with 
concretions. Borders McLure Valley on nearly all sides. Type loc. is a canyon 
crossing Tent Hills 8. of Avenal Creek near W. line of sec. 6, ‘I. 24 5., R. 17 E. 
In Zapata Canyon it overlies Temblor ss, In Devils Den it rests uncon, on 
Monterey sh. 

€. Gester and J. Galloway, 1933 (A. A. P. G. Bull, vol 17, No. 10, pp. 1175 
1177, 1180). Because Reef Ridge sh, weathers brown it fa nol certain whether 
Henny intended to include in his MeLure sh, both the Reef Ridge sh. and the un 
derlying siliceous shales, or merely the latter, The ambiguity is Increased by faet 
that Arnold and Anderson were inconsistent In mapping of Reef Ridge sh. some 
times including it ns upper part of Santa Margaritn (2) fm. and sometimes 1n 
“Transition zone mapped as Jacalitos.” Writers are tentatively using AMfolwre at 
to designate that body of brown sh, recognized in Kettleman Hills wells ns tying 
uncon. below the blue sh. of the Reef Ridge and uncon. above Temblor fm. Th 
term is thus restricted to lower memb, of Santa Margarita (?) of Arnold and 
Anderson in thelr mapping in SE. end of Reet Ridge nnd to Santa Margarita (7%) 
of same authors in NW. end of Reef Ridge. Upper members are chocolate-brown 
but weather white, The MeLure sh, is unquestionably a part of Maricopa sh 
Thickness in Kettleman Hills 1,200-1,600 ft. In the outcrops along Reef Rido 
there is a thin egl. at base of McLure sh. containing pebbles derived from Fran- 
ciscan fm, 


W. F. Barbat and F. L, Johnson, 1984 (Jour, Pal, vol. 8, No. 1, p. 4). Henny de 


fined "McLure sh," as replacing Santa Margarita (?) of Arnold and Anderson 
But ns Arnold and Anderson were Inconsistent in thelr mapping of "Santa Mar- 
garita (?)," Henny's definition of "MeClure sh," is ambiguous. Whether "MeLure 
is applicable to present Reef Ridge sh. and lower div. of Arnold and Anderson's 
“Banta Margarita (9?)," or only to Arnold and Anderson's lower div., le a matter 
of opinion; but it is believed Henny had in mind only the lower div. of "Santa 
Margarita (*)" when he proposed "MeLure" To avoid confusion, the "Molare 
sh,” is to be regarded as former “Santa Margarita” exclusive of Reef Ridge sh 
None of the Reef Ridge is exposed at type loc, of "MeLure." The "MeLure" is of 
Santa Margarita age, [See also under Reef Ridge sh.) 


The U. S. Geol, Survey now treats this sh. ns a memb. of Monterey xli, and 


assigns it to upper Mio. (See 1954 entry under Jéccf Ridge wh.) 


1Maclurea limestone. 
+Maclurea limestone series, 
Lower Ordovician: Eastern Tennessee and Alabama 
Paleontologie names used in early Tenn. and Ala. repts for rocks of Chazy 


age, containing sp. of Maclurea, 


MeMicken member, (In Latonia shale.) 
Upper Ordovician: Southwestern Ohio, southeastern Indiana, and north- 


central Kentueky. 


R. & Bossier, 1906 (U. S. Nat. Mus. Proc., vol, 30, p. 10). MeMicken.—Highly cak 


and extremely fossiliferous shales and lss, 60 ft, thick, holding the bryozoan De 
kayella ulrichi in great abundance, and comprising upper third of Eden fm 


Now treated as upper memb. of Latonia sh., of Eden group. 
Named for MeMicken Avenue, Cincinnati, Ohio, 


MeMillan formation. (In Maysville group.) 
Upper Ordovician: Southwestern Ohio, southeastern Indiana, and north 


central Kentucky. 


R. S. Bassler, 1906 (U. S. Nat. Mus. Proc.. vol. 30, p. 10). MeMillan fm.—'The Bolle- 


vue, Corryville, and Mount Auburn members are closely related and not of sum 
cient importance to be mapped separately. The three ure here recognized us mem 


bers of the new fm., the MeMilan, from the street of that mame nt Cincinnati 
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along which the 85 ft of strata comprising this fm. are fairly well exposed. 
Overlies Fairview fm. and underlies Richmond group, 


Now treated as upper fm. of Maysville group, 


MeMillan sand. 
A subsurface sand, of Penn. age, in Runnels Co, north-central Tex,, lying at 
2,600 ft. depth. 


MeMurray formation. 
Lower Cretaceous: Alberta. 
F, H, MeLearn, 1017 (Canada Geol. Surv, Summ, Rept, 1916, p. 147) [Assigned to 
Cret.] 
J. A. Allan and R. L. Rutherford, 1934 (Alberta Sei and Indus. Research Council 
Rept, No, 30, p. 13), assigned this fm, to Lower Cret. 


1MeNairy shell bed. 

Upper Cretaceous: Western Tennessee. 

J. M, Safford and J. B. Killebrew, 1900 (Elements of geol. of Tenn., pp. 104, 156). 
MeNairy Shell-bed (Green aand).—sometimes called rotten ls., because It has 
nppeurnnee, especially in Ala, and Miss, of n soft chalky 1s, Consists of fine 
quartzose sand mixed with clay and much cale, matter, Contains also green 
grains of glauconite, which give greenish color to the stratum, hence the name 
green sand. Abundance of fossi] shells of many varieties, Overlies Coffee sand 
and underles Ripley fm. Oceuples belt through E. part of MeNalry und Hender 
son Counties and extreme W, part of Hardin and Decatur Counties. Max. thick- 
neas of 3250 ft, is in McNairy Co, 


Same as Selma chalk, older name 
Named for MeNairy Co. 


McNairy sand member (of Ripley formation). 
Upper Cretaceous: Western 'Dennessee and Kentucky, southwestern and 
southeastern Illinois, and northern Mississippi 


L. W. Stephenson, 1914 (U, 8, G. S, P. P, 81, pp. 18, 22), AfeNairy sand memb. of 
Ripley fm.—1n vicinity of [southern] Tenn. State line and northward in Tenn. all 
but basal beds of Ripley fm. appear to merge nlong the strike into shallowewater 
equivalents consisting of irregularly bedded, largely nonglanconitic sands and sub 
ordinate clays, probably in part marine, in part estunrine, and in part fresh water. 
Since time of Safford these boda have been correlated with Ripley fm. Their 
lithologic dissimilarity to typical Ripley materials seems to Justify use of à memb, 
name to designate them, Type section ia in cut of Southern Ry. 14% mi, W, of 
Cypress Station, McNairy Co., where the railrond passes through a ridge known as 
“Big HIN.” Max. thickness probably 400 to 500 ft, Uneon, overlain by Eocene 
[As thus defined included Owl Creek fm, at top and as mapped included at base 
the ferruginous clays, 100 ft. thick, of Wade's 1917 rept.) 

E. Wade, 1917 (Johns Hopkins Univ, Circ., n. &, No. 3, pp. 735-100), divided Ripley 
fu, of SW. Tenn. Into (descending): (1) Owt Creek horizon; (2) McNairy sand 
memb. [restricted]; (3) ferruginous clay horizon, 100 ft. thick; und (4) Coon 
Creek horizon, 30 ft. 

B. Wade, 1926 (U. S, G, S, P, P, 137), divided Ripley fm. of Tenn. into (descending) : 
(1) Owl Oreck tongue; (2) MeNairy sand memb,; and (3) Coon Creek horizon, in- 
cluding at top the 100 ft. of ferruginous clay described in his 1917 rept. 


According to L, W. Stephenson, 1936 (personal communication July 17), Mc- 
Nairy sand memb, is present in Pulaski Co,, SW. NL, and in Massac Co., 
SE. il. The Owl Creek is now treated as n distinct fm, by U. S. Geol, 
Survey. 

McNamara formation, 

Pre-Cambrian (Belt series) : Central western Montana (Missoula to Helena 
region). 

C, H, Clapp nnd C. E. Delss, 1931 (Geol, Soc, Am, Bull, vol. 42, p. 6580, figs. 2, 2). 


MeNamara fm.—Upper memb., 1,780 ft. thick, chiefly argillüites, some qtzite and 
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some ss.; middie memb, 810 ft. thick, almost wholly qtzitea; lower memb., 410 ft 
thick, purple to green-gray micaceous sandy argillite, with thin sandy qtzite beds 
in upper part. Rests conformably on Hellgate fm. 2 mi. N. of McNamaras Landing 
Overlain by Garnet Range fm. [Gives details of type section, along Blackfoot 
River, in vicinity of MeNamaras Landinz.] Included in Missoula group. 


MeNaughton sandstones. 
Cambrian: British Columbia and Alberta. 
C. D. Walcott, 1913 (Smithsonian Misc. Coll. vol. 57, No. 12, pp. 335, 339). 


MeNulty rhyolite, 
Eocene: Western central Colorado ('Tenmile district). 
S. F. Emmons, 1898 (U. S. G. S. Tenmile Special folio, No. 48). McNulty rhyolite 
cuts both Lincom and Quail porphyry. Occurs in small irregular masses in Me 
Nulty Gulch and extends to 8. 


Called McNulty Guich rhyolite by W. Cross, 1886. 


MeNulty Guleh rhyolite. 
Eocene: Western eentral Colorado ('Tenmile district). 
W. Cross, 1886 (U. S8. G. 8. Mon. 12, p. 350). MoNulty Gulch rhyolite—Light 
colored; numerous slightly pinkish quartz crystals, white glassy feldspars, and 
brown biotite leaves, with subordinate ashen gray groundmass btw. them. 


Called MeNulty rhyolite by 8. F. Emmons, 1898. 
Named for occurrence in one large and several small bodies at head of 
MeNulty Gulch, which runs N. and enters Tenmile River at Carbonate- 


ville, Summit Co. 


Macoma sands. 
Quaternary; Canada. 
H. M. Ami, 1900 (Roy. Soc. Canada Proc. and Trans, 2d ser, wol. 6, sec. 4, p. 224) 


Macomb granite. 

Pre-Cambrian: Northern New York (St. Lawrence County). 

H, P, Cushing, 1916 (N. Y. State Mus. Bull. 191, pp. 13, 17, 18, 19, 25, 26). 
Macomb granite.—In large part a fine-grained red orthognelss composed chiefly 
of feldspar and quartz, but with a varinble amount of black micn. Occurs at 
Macomb [St. Lawrence Co]. Is pre-Camb,, but uncertain whether [t belongs to 
the older Laurentian intrusives or to the younger *"Algomnn" intrusives. We are 
disposed to class it as Laurentian, 


Macomb's Dam gneiss. 

R. P, Stevena, 1867 (N. Y. Lyc. Nat. Hist. Annals, voL 8, pp. 110—120). [On his 
“Section across New York [Manhattan] Island along southern shore of Spuyten- 
Duyvel Creek and Harlem River" the name AMacomb's Dam gneiss is applied to 
one of the bodies of gneiss shown, In U. 8. G. S. New York City folio (No. 83) 
the gneiss of this region is mapped as Fordham gneiss,] 


Macon City shale. 

Pennsylvanian: Northern Missouri. 

C. H. Gordon, 1893 (Mo. Geol. Surv, Sheet Rept. No. 2 (vol. 9), p. 60). Jac 
City sh.—Soft plastic fine-grained olive-green sh, 5 to 15 ft. thick, overlying 
Macon City coa] in Bevier quad. (parts of Macon, Randolph, and Chariton Cous- 
ties). 


Is a part of Cherokee sh, and is separated from underlying Macon City 
(Mulky) coal by à eap of Is. 
Namel for Macon, Macon Co. 


1 
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Mucoupin limestone. (In MeLeansboro formation.) 

Pennsylvanian: Southwestern Illinois (Macoupin County) and central west- 
ern Illinois (Sangamon County). 

H. R. Wanless, 1031 (Geol Soe, Am. Bull, voL 42, p. 804), showed Macoupin ls. 
lying a few ft. above coal No. 9, about 30 ft. below Shoal Creek Is, and 35% ft. 
nbove Carlinville 1s., but he did not describe it, 

J, R. Hall 1934 (M. Acad, Sci. Trans, vol, 26, No. 3, p. 97). AMacoupin Is. of 
Carlinville quad. [type region] resembles Centralia Is. but lies 17+ ft. higher, 
and lies 40+ ft, above Shoal Creek 15, which bas also been called “Carlinville 15." 

J. E, Lamar and H. B. Willman, 1934 (Ill. Geol. Surv. Bull, 61, pp. 129-138). 
Macoupin Is, is 4 to 7 ft, thick locally In Sangamon Co. and is known as Crows 
Mill ts. 

Apparently named for Macoupin, Macoupin Co, which adjoins Sangamon 
Co. on 8, 

Macoupin cyclical formation. 

A name applied by H. R. Wanless (Geol Soc. Am. Bull, vol. 42, 1931, pp. 

801—812) to a middle portion of McLeanshoro fm, (Penn.) of central west- 


ern Ill., based upon the rhythmic-cycle theory of sedimentation. Includes 
coal No. 9 and Macoupin Is. Derivation of name not stated. 


McPherson marble. 
Middle Ordovician: Central eastern Missouri, 


B. F, Shumard, 1873 (Mo. Geol. Surv. Rept. 1956-1871, p. 307). Light-dral brittle 
Is., 214 ft. thick, with bluish cloudings, forming handsome and durable building rock 
(McPherson marble). Included in lower part of Bird's-Eye ls.  Underlies com- 
pact even-bedded light-bluish 1s. with dark-bluigh cloudings and containing chert 
nodules and crystalline bands, also included in Bird's-Eye 1s. Lies 30 ft. above 
First Max. 1s, 

Is a bed in Plattin 1s, 

Named for McPherson's marble quarry, Jefferson Co, 

McPherson formation. 

Pleistocene (pre-glacial) : Central Kansas. 

E, Haworth nnd J. W. Beede, 1897 (Kans, Univ. Geol. Surv, vol 2, pp, 287-296). 
McPherson. Equus beds,—Alternating layers of fossiliferous sand and clay, with 
Stratum of volcanic ash in part of northern aren and in places heavy gravel 
stratum near bottom. Thickness 65 ft. Overlies Dakota sa. 

Named for exposures in McPherson Co. Kans, Geol. Surv. Bull 6, pt. 2, 1920, 
pl. xiii, on p. 92, mapped the distribution of this fm. in Kans. 


Mucquereau series. 
Ordovicinn or Cambrian : Quebec. 
C. Schuchert and J, D, Dart, 1926 (Cannda Geol. Surv. Bull. 44, p, 39). 


McRoberts sand, 
A subsurface sand in Mansfield ss, ( Penn.) of Ind. 


Madame Joie formation. 
Miocene; Haiti. 
W. P. Woodring, 1022 (Haiti Geol, Surv, Stratigraphy, structure [etc], of central 
plain, p. 6). 


tMndder dirt. 
See tA imball or t Madder dirt, 
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Maddox limestone. 

Silurian: West-central Tennessee. 

A. F. Foerste, 1003 (Jour, Geol., vol. 11, pp. 565, 579). At base of SH. section at 
Swallow Bluff, Maddox mill, and W. D. Helton's, also at New Era and Kelley Land- 
ing, there is a considerable section of Is., usually whitish in color, massive at base 
nnd more distinctly bedded near top. Occurs below the beds referred to Osgood 
horizon, Thins out toward Riverside and Iron City. Base of section at least ix 
equal to the [so-called] Clinton; top may belong to Osgood horizon; position of 
intermediate part is doubtful. It is evident the plane of div. btw. Clinton and 
Osgood beda is rising southward and that the lithological divisions here do not 
correspond strictly to those farther N. and NE. For present the name Maddox i4, 
may prove convenient for the mussive 18, in question. 


Named for Maddox mill, Hardin Co. 


Madera diorite. 

Pre-Cambrian: Central Arizona. 

F, L. Ransome, 1903 (U. S&S. G. S. P. P. 12). Madera díorite,.—Quartz mica dlorite ; 
usually a gray rock of granitic texture and habit, consisting essentially of plagio 
clase, feldapar (usually andesine) with quartz and biotite Named for Mount 
Madera, one of the peaks of Pinal Range (in Globe quad.), of which it occupies the 
crest. Intrudes Pinal schist, which is overlain by Apache group, 


Madera limestone. (Of Magdalena group.) 

Pennsylvanian: Central New Mexico. 

C, R. Keyes, 1003 (Ores nnd Met.. vol. 12, p. 48). The upper Carbf, blue to gray 
beds, the superior part of the great Is, fm, are called Madera is, in Sundin Mtns, 
They overlie middle Carbf, Iss, 

C, It Keyes, 1904 (Am. Jour. Sci, 4th, vol 18, pp. 360-362). Madera fm, consistx 
of 300 ft. of lss. underlying Bernalillo shales and overlying Sandia Iss. 300 ft. 
thick, which rest on Lake Valley Is. 

C. H. Gordon, 1907 (Jour. Geol, vol, 15, pp. 810-816). Madera la—Dark-blue Js, 
300 to 700 ft, thick, Top fm. of Magdalena group. Overlies Sandin fm. and uncon, 


underlies Manzano group. 


Maderan series, 
A time term introduced by C. R. Keyes to cover part of the Carbf 
(Penn.?) rocks of N. Mex. 


*Madison water limestone. (In Richmond group.) 
Upper Ordovician: Southeastern Indiana. 
D. D, Owen, 1859 (Rept, geol, reconn. Ind. made fn 1837, p, 28). Madison weater ts— 
Dark-gray fossiliferous 1s. 19 ft. thick, Overlain by 93 ft. of mag, Iss, and under- 
lain by 40 feet of thin-bedded blue Iss. alternating with dark marlite. 


Conflicts with better-established name of Miss, Is. in Rocky Mtns. Probably 
forms lower part of 7Madison beds (Saluda) of later repts, according to 
Cumings (1922). 

Named for Madison, Jefferson Co. 


*Madison beds. (In Richmond group.) 
Upper Ordovician : Indiana, southwestern Ohio, and north-central Kentucky. 


W. W. Borden, 1874 (Ind. Geol, Surv. 5th Ann. Rept., p. 189). Madison rocks. — 
Thin stratified dark-blue crystalline Iss. with intermediate layers of lighter-colored 
coarse-grained 1s. Top fm. of Cincinnati group, 

A. F. Foerste, 1807 (Ind, Dept, Geol. and Nat. Res, 2ist Ann, Rept., pp. 218, 220). 
Madison beds—Argill. 15s., 30 to 60 ft. thick, consisting of white Is. Inyer at top, 
Murchisonia hammelli beds in middle, nnd typical Madison beds fargill. or very 
impure Is.) at base. Form topmost part of Cincinnati group. Underlain by 80 ft. 
of richly fossiliferous interbedded shales and lss. 

A. F. Foerste, 1902 (Am. Geol, vol. 30, p, 389) "Madison bed" replaced with 

Baluda bed, because of conflict of Madlson. 


J. 
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M. Nickles, 1902 (Am. GeoL, voL 32, pp. 202-218). Madison fm. preferred by 
writer to Saluda. Top fm. of Richmond group in Cincinnati area. Writer in- 
eludes at top the Belfast bed of Foerste, which Foerste excluded from Madison, 


Named for Madison, Jefferson Co., Ind, 


Madison sandstone. 
Cambrian (Upper): Southern Wisconsin. 
R, D. Irving, 1875 (Am, Jour, Sel, 3d, vol. 9, p. 442), Madison ss., 35 ft, thick in 


south-central Wis, underlies Is, correlated with Shakopee Is. [as here used 
includes Oneota doL] of Minn. and overlies Mendota ls. 


T. C. Chumberlin, 1877 (Geol Wis, wol 2, p. 260), Madison 8s.—Rather conrse- 


k. 


grained, thiek-bedded, compact, soft, slightly cale., light-colored ss. 35 ft. thick 
Top subdivision of Potsdam ss Grades into underlying Mendota 1s. Named 
by Prof. Irving from its occurrence in vicinity of Madison, where it ts quarried 
He regards it as a memb, of Caleiferous group above, but I differ with him. 

D, Irving, 1877 (Geol Wig, vol 2, pp. 525, 917, 584, 590, 501, 592, 602, Goa), 
Madison a9,—Larger part nearly pure white quartz sand, or sand turned brown 
by oxide of iron; toward top generally becomes somewhat dolomitle, the upper 
limit being frequently marked by layers of greensand and oolitie chert,  Quarried 
at Madison, ‘Thickness 35 to 60 ft. Overlies Mendota Ia, and grades into overs 
lying Lower Mag. Is. Only intended as local name in central Wis. 


ln subsequent repts this ss, was correlated with Jordan ss. by several 


A 


W. 


authors, including E. O. Ulrich. Later work, however, led Ulrich to 
belief that it is younger than Jordan ss. He later stated (Wis, Acad. 
Sei. Trans., vol 21, pp. 71-03, 1924) that it Hes stratigraphically below 
Oncotu dol, and is younger than Jordan ss., aud he assigned the Madison, 
Mendota, and underlying Devils Lake ss, of eastern Wis. to his Lower 
Ozarkian and the Jordan ss. to underlying Upper Camb. 


. €, Trowbridge and G. I. Atwater, 1924 (GeoL Soc, Am. Bull. vol 45, pp. 63, 


04). Unless we nre mistaken the 30 ft, of Madison ss, nt Madison, Wis, is 
whole of Jordan fm, elsewhere, 


. M. Wanenmacher, W, H. Twenhofel, and G. O, Raasch, 1934 (Am, Jour, Sel, 


hth, vol, 28, pp. 6, $, 25-26). Madison fm. overlies "Trempealeau fm. (the top 
memb, of which is Jordnn ss.) and is uncon, overlain by Oneota fm. It is 
composed of sss, The Mendota dol. is now considered to be sume as Black Earth 
dol. memb. of St. Lawrence (fTrempealeau fm, of some authors). [See under 
Mendota dol.] 

C. Trowbridge, 1035 (Rept. 9th Ann, Field Conf, Kans, Geol Soc, p. 61). 
Madison memb of Trempealeau fm. (Madison fm. of Raaseh, p. 302) is ine 
troduced at Victory, Wis. ‘The Madison bas not been recognized in Iowa and 
Minn. as a separate memb. or fm., but these beds occur in sections at McGregor 
[lowa] and Lansing. Being unable to find a plane of separation btw. these 
beds and underlying Jordon sa, that can be recognized in more than a few 
sections, the atratigraphers of Minn, and Iowa classify the Madison of Wis. merely 
ns upper beds of the Jordan. [In this Field Conf, rept many geologic sections 
are given In Wis, and one in Minn. showing Madison ss. overlying Jordan ss. 
Page 21 (also pp. 313-815) states Raasch objects to including Madison in 
Trempealeau fm, Fig. 1, however, includes the Madison in + Trempealeau fm., 
but excludes it from Jordan ss. Page 442 gives a section, at city quarry at 
Madison, Wis, and restricts Madison to upper 10 ft. of eas. present there, or to 
"Madison building stone.” Page 445 gives a “general section" at Madison, Wis., 
in which the 39 ft, of ès. present at top of section is all assigned to Jordan ss.] 
. H. Twenbofel, G. O. Raasch, and F. T. Thwaites, 1936 (Geol Soc, Am, Bull., vol 
46, pp. 1687-1743). Madison memb, is here treated as top div. of Trempealeau 
fm., overlying the Jordan memb., although Twenhofel and Thwaites think Madison 
represents a lithic phase, succeeding, and perhaps in part lateral to, the sas, of 
Jordan uspeet. If long sections could be seen, possibly this gradation could be 
traced, At type exposures the base of the Madison is concealed, The as. has 
been quarried at type loe, (Madison, Wis,) for over 90 years. It overlies Jordan 
memb., of the Trempenleau, which is not seen in the quarries, and which differs 
from the quarry stone jo less evenness of bedding, more cross lamination, and 
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poorer cementation, The Jordan memb, can be seen in South Madison railroad 
cut, where the quarry stone is not present, and in the Mendota eut N, of Madison, 
where à few ft. of quarry stone are present. So far as known to writers the 
Madison is absent jn Chippewa River country and northwestward. In some 
districts sand-pebble cgls. occur at different levels in the Jordan. Raasch la 
strongly inclined to concur with bulk of published accounts of lust quarter 
century in regarding the Madison as separate îm., younger than Jordan, He 
bases his opinion primarily on sedimentary and lithologic criteria. The other 
authors place little welght on criterin used by Raasch and prefer to follow 
Trowbridge and Atwater in considering the Madison as top memb, of Trempealeau 
fm, In places it is difficult to locate top of Trempenlenu fm., because over- 
lying Oneota fm, not infrequently begins with sss. not grently unlike the Madison 
and Jordan, But in places there Is well-developed cgl. at base of Oneota, and 
not uncommonly an erosion surface, 

F. W. Sardeson, 1936 (Pan-Am. Geol, vol. 65, p. 344). Madison as, is synonym of 
Jordan sg, 

E. O. Ulrich, 1936 (Geol. Soc. Am. Proc. 1935, p. 113). There are 3 sas. in Wis 
that previously have been regarded as constituting an indivisible strat. unit. 
The Norwalk ss. is top memb. of Trempealenu fm., the Jordan is a separate 
final deposit of the Camb, of upper Miss. Valley, and the Madison Is first deposit 
of Ozarkian of the reglon. 

The U. S. Geol. Survey at present treats Madison ss. as a distinct fm., over- 
lying Jordan ss, and underlying Oneota dol, and classifies it as Upper 
Camb. 


Madison limestone, 
Mississippian (lower): Montana (widespread), Wyoming (rather wide 
sprend), Idaho, northern Utah, 


A. C. Peale, 1898 (U. 8. G. S. Bull. 110). Madison ta—Consists of (descending) : 
Massive jaspery lsa., S75 ft.; light bluish gray massive lss., 250 ft; dark- 
colored compact laminated les, 225 ft. Fossils listed. Rests on Dev, Threeforks 


sh. and is overlain by Quadraut fm. 
Named for Madison Range, central part of Threefords quad., Mont., where 
it 18 conspicuously developed, 


Madison coral reef. (In Richmond group.) 
Upper Ordovician: Southwestern Ohio and southeastern Indiana. 
A. F. Foerste, 1909 (Denison Univ. Sci. Lab. Bull, vol. 14, p. 290). Madison coral 
reef lies at base of Saluda bed in Ind, and Ohlo. 


Probably named for Madison, Jefferson Co., Ind. 


fMadison sand. (In Vieksburg group.) 
Oligocene (lower): Southwestern Mississippi. 


E. N. Lowe, 1915 (Miss, Geol Surv, Bull, 12, p. 82). Madison sands—Distinctly 
stratified, non-fossillferous, prevailingly gray sands, sometimes varying from gray 
to yellow ond white. Thickness 50 to 75 ft. First noted in Madison Co., hence 
the name. Also exposed near Madison, Madison Co. May belong to either 


Jackson or Vicksburg group. 

Name preoceupied and replaced by Forest Hill sand. More recent studies 
(by C, W. Cooke) have shown this sand to be basal fm. of Vicksburg 
group, and the nonmarine equivalent of Red Bluff clay (marine). (See 
also Forest Hill sand and Red Bluff otay.) 


Named for Madison Co, and for exposures near Madison in thnt county, 


Madison Hill sand. 
A subsurface sand, of probable Dev. age, in western N. Y., lying higher 


than Bradford and Richburg sands, 
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Madisonie period. 
Pre-Cambrian: Montana. 


See under Bitterroot period. 


fMadison Valley beds. 

Tertiary (upper Miocene or lower Pliocene): Central southern Montana 
(Three Forks region). 

E. Douglnss, 1902 (Carnegie Mus, Annals, vol. 2, pp, 151-155). Madison Valley beds, 
n phase of Loup Fork Mio. in lower Madison Valley. Overlie White River Olig. 

H. F. Osborn, 1909 (U. 8, G. S. Bull. 361, pp. 65, 115), assigned tMadison Valley 
beda of Mont., 1,200 ft, thick, to upper Mio 

H. F. Osborn, 1918 (Am, Mus. Nat, Hist. Mem., n. 3, vol. 2, pt. 1, pp. 9, 25, 27). 
Assigned these beds to upper Mio. or lower Plio, 


Madisonville limestone. (In MeLeansboro formation.) 

Pennsylvanian: Western Kentucky. 

C. J. Norwood, 1878 (Ky. Geol. Surv. n. &, voL 4, pp. 819-320). Madisonville Is,— 
Massive fossiliferous ls, 4 ft. thick, usually drab and dovecolored, some parts 
blue, exposed at spring at Madisonville. Overlain by sb. nnd underlain by 1 ft. 
of nodular Is. succeeded below by shales and interbedded nodular and other las, 
Lies about 80 ft. above coals A and H. [Later rept (Ky. Geol Surv. Bull 19, 
p. 13) states this Is, lies almost midway btw. coals Nos. 14 and 15, or about 300 
ft. nbove conl No. 9.] 

F, M, Hutchinson, 1912 (Ky. Geol. Surv, Bull. 19, p. 94), applied Upper Madisonville 
ls, to a 1s, 4% ft. thick, lying 82 ft. above Madisonville ls. 


Named for Madisonville, Hopkins Co. 


Madras formation. 

Pleistocene and late Tertiary: Central northern Oregon (Cascade Moun- 
tains). 

W, T. Hodge, 1927 (Geol Soc, Am, Bull, voL 88, p. 162), [See under Crooked 
River fm] 

W, T. Hodge, 1928 (Pun-Am, Geol., vol, 49, pp. 350—350). Madraa fm.—Composed 
of at least 6 flows of basaltic and andesltie lavas acparated by torrentlal and 
lacustrine deposits, The torrential deposits are chiefly pumice, aggl, and arkosic 
nnd obsidian sands, Rests uncon. on Clarno, John Day, and Columbia basalt 
fms, West of Deschutes River contains fragments of Black Crater and all older 
fms. Includes part of Satsop fm, and all of Dalles beds, Deschutes sands, and 
Deschutes fm, The latter name is objectionable because Deschutes River exposes 
at least & fms, several of which oceupy larger sections than Madras fm., nnd it 
lends to impression several much older fms. may belong to it. Entire fm. is 
exposed in vicinity of Madras [Jefferson Co.]. Is late Pleist. or post-Pleist. 

E. T. Hodge, 1930 (Mon. Weather Rev., vol. 58, pp. 405-411). Madras fm. closely 
resembles The Dalles fm., but does not furnish direct proof that glaciers extended 
more than a few ml to E. of Cascade Divide. Lies S. of Mutton Mtns. Extends 
S. almost to Bend, Oreg.. and lies W. of Deschutes River and W. of Crooked 
River. Fills structural and erosional depressions that are younger than Columbia 
River bazalt, Contains no glacial erratics, If Madras and The Dalles fms. ure 
equiv. in time, both may represent aggradutional activity during first glacial 
stage. 

E, T. Hodge, 1932 (Univ, Oreg. Pub., Suppl, to Geol, ser., vol. 1, No. 5). Madras fm. 
was suggested in 1028 as a substitute for Russell's Deschutes sands, sò as to 
give a specific location and truly formational name io a fm, that, except along 
Deschutes River, has been mistaken for Columbia River basalt, and because near 
town of Madras nll the various features of this fm. are excellently displayed. 
Includes beds that farther N. have been variously known as The Dallea beda and 
Sateop fm Accumulated rapidly, Not older than Plio. and may be Pleist 
Rests uncon. on Columbia River basalt nnd older fms. Overluin by Cascade fm,, 
which tentatively includes all lavas younger thay Madras fm. and older than 
Recent, 
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(Madrid formation. 
Upper Cretaceous: Central northern New Mexico (Santa Fe County). 
D. W. Johnson, 1903 (School Mines Quart, vol 24, p. 338). Madrid coal group.— 
Coal series, of Fox Hills age, 1,000 ft. thick in Cerrillos Hills, N. Mex. Upper 
25 ft, consists of massive yellow and white sss. ; lower 300 ft. contains several coal 
seams and some sh. beds Underlies Gallsteo sand group of Hayden and overlies 

Fort Pierre group 


Same or approx. sme as Mesaverde fm., the older name. 
Numed for Madrid, Santa Fe Co 


Madruga chalk, 
Cretaceous: Cuba. 
J, W. Lewis, 1932 (A, A. P. G. Hull, vol. 16, No. 6, p. 539) 


Madson basalt. 

Pleistocene: Southern Idaho (Gooding County) 

Il. T. Stearns, 1932 (Correlation chart of Idaho compiled by M. G. Wilmarth, datea 
Sept. 1, 1032) and 1936 (Jour. Geol, vol. 44, No, 4, pp. 434—432), Madson busati 
Diabasic black basalt, in most places regularly jointed, and filling u former 
canyon of Snake River carved in Hagerman lake beda Exposed thickness 200 ft 
Older than Malad basalt and younger than American Falls lake beds Madson 
Spring, Gooding Co., lastes from this basalt. 


Magallanes rhyolite. 
Age (*): Mexico (Sonora). 
N. L. Taliaferro, 1033 (Jour, Geol., vol. 41, No, 1, p. 34). 


Magdalena group (also Magdalena limestone). 

Pennsylvanian (lower): New Mexico (widespread) and western Texas. 

C. H. Gordon, 1907 (Jour. Geol, vol. 15, pp. SO0T-818). Magdalena group 
Divided into (descending) Madera Is, (300 to 700 ft, of dark-blue ix) and 
Sandia fm, (500 to 700 ft. of alternating beds of blue and black elay sh, 
compact earthy Is. and cgl., vitreous ss or qizite; sh, and Is, predominate). In 
Magdalena Mtns overlies Kelly Is. (Miss.). 

I'!, B, King, 1934 (Geol. Soc, Am. Bull, vol, 45, pp, 697—798), extended Magdalena Tè 
into Tex, (where be identified the fm. in Hueco and Franklin. Mtas and in s sali 
area in Sierra Diablo) and restricted Hueco Is, to beds, of Perm, (7) ake, uncon 
overlylug the Magdalena 


Named for development in Magdalena Mtns, N. Mex. 


Magnolia member (of Platteville limestone). 

Middle Ordovician (Black River): Southwestern Wisconsin, southeastern 
Minnesota, northeastern Iowa and northwestern Illinois, 

C. A. Bays and G. O. Raasch, 1935 (Rept. 9th Ann. Field Conf, Kuns. Geol, Soc., pp 
291—300). Kay's delinition of MeGregor memb. includes Lower Blue beds of Cham 
berlin and overlying beds whieh authors here name Magnolia memb., vestrieting 
MeGregor memb, to Lower Blue beds alone, Introduction of Magnolia ia necessary 
because of somewhat inconsistent use of "Upper Buff," although in the malin the 
Magnolia memb, is coincident with latter. However, in southcentral Wis, (type 
area of Upper Buff) the Spechts Ferry and Magnolia are included in “Upper 
Bult,” but tun Lead Revlon the Magnolia is rather generally included in underlying 
“Blue Meds." There is extant no term which universally and specifically refers 
to the dolomites for which we are proposing Magnolia, Type exposure is on and 
near highways 13 and 14, 1 mi, S, of Magnolia, in NW!4 sec, 26, T. 3 N., R. 10 E, 
Rock Co, Wia, where the beds are 29 ft. thick. The beds are WHglt-buff, moder 
ately thick-bedded dol, with conspicuous fucoldal markings on bedding planes, at 
least in upper part of the memb. Lower down the bedding planes in many places 
bear great numbers of ostracod Leperditia fabulites The Magnolia rests on 
dolomitic facies of Blue memb, and ix overlain by 8 ft. of cherty Specht Ferry 


beds with Hounstleld metabentonite [type in N. Y.) 17 inches above base, Fauna 


remarkably similar to that of Lower Buff or Pecatonica memb, In W. Wis. 
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Magnolia memb, is thinner and less conspictious In Lead Region it ia more limy 
and more thinly bedded. Fossils Usted, The Vanuremia bed of Minn. is clearly 
Magnolia memb, 


Magoffin beds, 
Pennsylvanian: Eastern Kentucky (Magoffin, Knott, and Breathitt Counties), 


W, C, Morse, 1931 (Ky, Geol, Surv., ser. 6, vol, 36, pp. 206, 301). Magoffin beds pro- 
posed for the sbnles and lsa, wo extensively developed in southern Magoffin Co. ; 
not limited to that county, but probably have their most typical development there. 
In section at hend of Sycamore Branch of Oakley Creek at home of Mra, Sarah 
Salyers they consist of (descending): (1) Shales, blue, black, clayey, and carbonn 

1 ft.; (3) shales, upper part cale, and very 

fossiliferous, 144 ft.; (4) impure ndy lx, fossiliferous, 0.4 ft.; (5) shales, soft, 

blue, clayey, filled. with plant fossils, 3 ft, "This is perhaps an average section, 

Overlie Middle, “Taylor,” or Copland coal; lie 25 ft, below Saltlick beds ond 220 

or 220 ft. above Kendrick shales, Cum be traced from type loc, through Knott 

and Brenthitt Counties to North Fork of Kentucky River at Copland, where they 
form roof of con! mined there, 


eeous, 315 ft; (2) dove-colored Is., 


Magog formation. 

Ordovician: Quebec. 

H. M, Ami, 1900 (Roy. Soc. Canada Proc. and Trans, 2d ser. vol, 6, sec, 4, p. 200), 
Magog fm., Ord., Canada 

T. H. Clark, 1934 (Geol. Soc. Am, Bull., vol. 45, No. 1, p. 11). Magog slates, Ord. 
Quebec, 

Magog conglomerate. 

Lower Ordovician: Quebec and northeastern Vermont. 

T. A. Dresser, 1925 (Roy. Soc. Canada Proc, and Trans., 3d ser., vol. 10, sec, 4, p. 116), 
Magog ogl., Ord., Quebec, Ineluded in Quebec group, 

© H. Richardson, 1929 (10th Rept. Vt. State Geol, pp. 107-110) Magog phase of 
Irasburg oot. was discovered by Dresser, 1925 Its pebbles are pre-Ord, and its 
matrix ix Ord It lios at base of my Memplhremagog slates, In thi» respect ft 
conforms to Northfleld phase of the Irasburg, whieh is more than 100 mi, farther 5, 

Magothy formation. 

Upper Cretaceous : Maryland, New Jersey, Delaware, Long Island and other 
islands of New England const, 

N. H. Darton, 1893 (Am, Jour, Scl, 3d, vol, 45, pp, 407-412). Magothy fm—Mainly 
white and buit sunds with loca! beds of brown && and limonitie streaking in plates 
nnd discolorations, "lo SW. becomes gravelly for some distance, and some portions 
nre locally lithitled into loose cgls, or more or less pebbly brown ssa, I formerly 
supposed these beds to be a local upper memb, of Potomac fm., but find they are 
separated from Potomac hy a continuous eroston plane and that they constitute 
a distinet fm, 0 to 30 ft. thick in upper Chesapeake Bay region, Uncon, underties 
Severn fm. Excellently exposed on Magothy River [Anne Arundel Co,, Ma] 


For further explanation of Magothy fm. see under Raritan fma 1004 and 


subsequent entries, 


Magpie dolomite member (of Blaine gypsum). 

Permian: Western Oklahoma, 

C. N. Gould, 1902 (Okla. Geol. Surv. 2d Bien, Rept., pp. 42, 48), Magpie dol. memo. 
of Blaine div.—Hard fossiliferous uren, dol, 1 to 12 ft. thick, overlain by Medicine 
Lodge gyp. memb, and separated from underlying Ferguson gyp. memb, by a 
stratum of red sh, All included in Blaine div, 

Later nbandoned by Gould. See 1906 and 1927 entries under Altona dol. 
memb, 
Creek, Blaine Co., just below the ledge. 

Named for permanent camp of an Arapahoe chief of that name on Bitter 
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Magrath sandstone. (In Bearpaw shale.) 
Upper Cretaceous; Southern Alberta (near Lethbridge). 


T. A. Link and A. J. Childerbose, 1931 (A. A, P. G. Bull, vol, 15, No, 10, pp, 1222, 
1235). Magrath ov, (Arctica zónc),—4A distinctly sandy zone, consisting of several 
members having aggregate thickness of 62 ft, present in top part of lower third 
of Bearpaw sh. Top lies 272 ft, above base of Bearpaw and 100+ ft. below Kipp 
ss, Type section is on 8. bank of St. Mary Hiver % mi, downstream from mouth 
of Magrath Coulee, Lethbridge area, 


Mahanoy black shale member, 
Middle Devonian: Central Pennsylvania (Northumberland County). 


B. Willard, 1925 (Geol, Soc. Am. Bull, vol, 46, Proc. Pal, Soc. Feb. 28, pp. 202-203). 
Mahanoy daok sh. memb,—Top memb. of Marcellus fm. in central Pa, Is Gasile, 
nearly barren, black sh.; 200 ft. thick BW. of Mexico, Juniata Co. Named for 
Mahanoy Twp, SW, Northumberland Co. where well exposed. Overlieg Mexico 
s», memb, 


Mahantango formation, 
Middle Devonian: Central Pennsylvania (Allegheny Front). 


B. Willard, 1935 (Geol. Soc. Am. Bull., vol. 46, Proc. Pal. Soc., Feb. 28, pp. 202, 205 
293). Mahantango [m.—Introduced to include all beds btw, Marcellus black sh. 
and base of Portage. It is— Hamilton as formerly in general use, As Hamilton 
is now rated in N. Y. and Pa, as a group term, and because the post-Marcellaa beds 
in central Pa. are lithologically inseparable into fma., it is necessary to employ 
some new title for these strata, Named for North Branch of Mahantango Creek, 
in whose valley and in adjacent parts of Snyder and Juniata Counties are excellent 
exposures, The fm. is exposed throughout centra] Pa. except im a few sections 
in south-central Juniata Co. Thickness varies from max. of 1,100 ft. in North- 
umberland Co. to minimum of 500 ft. in western Juniata. With exception of 
the prominent Montebello ss, the fm. throughout is of nearly uniform lithology 
In south-central Pa. contains coarse henvy ss. lenses, The fm, i» chiefly uniformly 
dark gray or brown, usually clayey or finely aren. sh, to fine-grained, dark, shaly 
ss. that may become platy or flaggy locally. Very fossiliferous, Fossils listed, 
In central Pa. it is divided into (descending) Moscow faunal facies, Ladlowville 
faunal facies, and Skanenteles faunal facies. In eastern Pa. It is represented by 
Moscow fm., Ludlowville fm., and Skanenteles fm. 

HF. Willard, 1935 (Geol, Soc, Am, Proc. 1924, June 1935, p. 561), Hamilton group 
along Allegheny Front divided into Mohantango fm. above (including, descending 
order, Frame sh. memb., Cheneysville s». memb., and Gander Run sh, memb.), and 
Marcellus fm. below. 

B, Willard, 1935 (Geol. Soc, Am. Buil, vol, 46, No, 8, Aug. 31, pp. 1276-1290), Ham- 
ilton group of eastern Pu. divided into 4 fms, (Moscow, Ludlowville, Skaneateles, 
nnd Marcellus), which maintain their identity btw, Susquehanna and Delaware 
Valleys, In more easterly sections the characters are obscured except for the 
Marcellus, which is the one fm, of the group recognizable throughout the Hamilton 
in Pa. In central Pa. Hamilton group is divided into Mahantango fm, (Including 
Moscow fnunal facies, Ludlowrvile faunal facies, and Skanenateles fnunal facies) 
and Marcellus fm, (divided into, descending, Mahanoy black sh. memb., Mexico sa. 
memb,, Turkey Ridge ss. memb., and Shamokin black ah, memb.). In Bedford Co., 
near Chaneysville, Mahantango fm. is divided into (descending) Frame sh. memb., 
Chaneysville ss. memb, and Gander Run sb. memb., aggregating 1,975 fl. ts 
Huntingdon Co, the thickness is 1,005 ft, [Long description.] 


Mahaska till. 
Mahaskan glacial epoch, 


Terms employed by ©. [R.] Keyes to designate the Pleist. deposits in Iown 
now called Kansan, (In his opinion the deposits called Kausan in Lown 
are in truth pre-Kansan and correspond to the Nebraskan or oldest Pleist. 
stage, See Pan-Am. Geol., vol. 55, p. 145, 1981, and voL 58, p. 208, 1932.) 
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Mahomet beds 
Pleistocene : Central eastern Ulinois (Champaign County). 


E. J. Cable, 1921 (Iowa Univ. Some phases of Pleistocene in Iowa, pp. 59-60), 
Mahomet beds are located near Mahomet [Champaign Co], TIL, and belong to 
Sangamon interglacial epoch, [Discusses fossiis-—insects, ] 


Mahoning sandstone member (of Conemaugh formation). 
Pennsylvanian: Western Pennsylvania, eastern Ohio, West Virginia, and 
western Maryland and Virginia. 


J. P. Lesley, 1856 (Manual of Coal, pp. 94, 07-98). Mahoning so—Underlles coal F 
of Burren Measures and overlies the Lower series, which includes coal E (Upper 
Freeport) about 50 ft. beneath top. The Mahoning consists of 2 sss, each 35 ft 
thick, separated by 25 ft. of sh. Resta on 2 to 50 ft. of brown nnd binckish sh. 

H. D. Rogera, 1858 (Geol, Pa., vol, 2, pt. 1, pp. 477, 493). Mahoning massive bed of 
$, DO to 75 ft. thick, underlies Lower Barren Measures and overlies Freeport 
group. Becomes a true cgl. along the Mahoning Creeks, 

|. C. White, 1878 (2d Pa, Geol, Surv. Rept. Q, p. 33). The Mahoning as, of Rogera 
extended from top of Buffalo ea. to base of Lower Maboning s. Name here re 
stricted to lower s&, which is 40 to SO ft, thick, and consista of (descending) : 
Flaggy AA., 28 fL; fire clay and argill. sh., 35 ft. ; Is, 5 ft. ; shaly sg, 10 ft. When 
massive it Is usually a coarse-grained yellowish white rock and frequently contains 
«mall pebbles of quartz, The term Mahoning has always been applied to this 
lower aa, The Buffalo as, and Mahoning ss. never merge, Both ass, are present 
on Mahoning Creek [Indiana and Jefferson Counties, Pa.]. Lies lower than Brush 
Creek eon] and rests on Upper Freeport coal, 

W. G. Platt, 1880 (2d Pa, Geol, Surv, Rept. H,), recognized in Armstrong Co., Pa.: 
(1) An Upper Mahoning ss. 160 ft. thick (which J. P. Lesley on p, 312 proposed 
to change to Salisburg 88); (2) a Middle Mahoning ag., 15 ft. thick [probably 
Buffalo s*.], overlying the Gallitzin conl; nnd (3) a Lower Mahoning sa, 20 ft. 
thick, separated by a short interval from underlying Upper Freeport coal, 

I, C, White, 1891 (U. 8, G, S, Bull. 65, pp. 95-98). Mahoning ex.—In places one 
rock; in other places it subdivides, is complex, and 100 to 150 ft, thick, consisting 
of (descending): Upper Mahoning sss., 40 to 50 ft.; Mahoning coal, 0 to 17 ft. ; 
Mahoning ts, 0 to 20 ft, (in Beaver Co., Pa., locally termed “Summit” 1s.) ; Upper 
Cannelton coal, O to 5 ft. ; thin red or variegated sh. ; Middle Cannelton coal, 0 to 3 
ft; thin red or variegated sh.; Lower Mahoning ss., 30 to 100 ft, (generally 
bluish-gray ses. und shales). 

C. Butts, 1906 (U. 3, G. S, Hull. 279, pp. 39-40). For reasons fully stated in Kit- 
tanning folo (No. 115, 1904) writer has decided to apply Mahoning ss, to only 
sss. lying btw, Upper Freeport and Brush Creek coals, an interval of TO to 100 ft, 
This ss. usually lies at base of Conemaugh fm. and closely overlies Upper Freeport 
coal. It may, however, occupy a higher position and be separated from the coal 
by a sh, bed of variable thickness. [This is definition followed by U. S, Geol, 
Survey,] 


Mahoning limestone, (In Conemaugh formation,) 

Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, and 
northern West Virginia. 

H. D. Rogers, 1858 (Geol. Pa., vol. 2, pt. 1, pp. 477, 489). Mahoning ts, 2 ft. thick, 
is top memb. of Tionesta group and in neighborhood of Newcastle, Pa., it imme- 
diately underlies Tionesta [Homewood] s&s, 

L €. White, 1879 (2d Pa. Geol, Surv, Rept. Q,). The Mahoning Is, of Rogers is 
here renamed Upper Mercer Is, [See quotation under Upper Mercer la.) 

L C, White, 1880 (2d Pa, Geol, Sory. Rept. Qj). The Mahoning ss. having been 
named during the First Survey from Mahoning Creek, in Indiana and Jefferson 
Counties, it was confusing to have a Mahoning 19, much lower in the series, named 
from Mahoning River iu Lawrence Co, and it ia therefore replaced by Upper 
Mercer ls. 

I. C. White, 1891 (U. S. G. S. Bull. 05, pp. 95-98), recognized Mahoning Is. 
as a bed in midst of Mahoning ss, memb, (See quotation under Mahoning 
ss. memb.) The application of the name to this ls. bed has had consid- 
erable usuge. 
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Mahoning red bed, (In Conemaugh formation.) 

Pennsylvanian: Western Maryland, western Pennsylvania, and northern 
West Virginia. 

C, K. Swartz, 1922 (Md. Geol. Surv. vol. 11, p. 57, pl. 6), applied Mahoning red bed 
and Mahoning red sh. to boda both overlying and underlying Mahoning ls. in Pa. 
and western Md, On p. 57 he stated: A bed of red sb. has been observed at several 
localities In Upper Potomac Basin beneath Brush Creek coal, for which the name 
Mahoning red sh. is here proposed, Red sh. appears at this horizon In Conemaugh 
fm. ut widely separated points, having been observed in well at Glenova, W. Va., 
in various wells in vicinity of Pittsburgh, and more recently by Dr Harvey Bassler 
and writer at Freeport, Pa. This bed may be divided into 2 benches btw, which 
the Gallitzin coal may lie. [The chart, pl. 6, applied Mahoning red bed and 
Mahoning red sh, to beds both overlying and underlying Mahoning Is, In Pa. and 
western Md, and also to beds both overlying and underlying Gallitsin coal] 


Mahoning fire clay. (In Conemaugh formation.) 
Pennsylvanian: Northern West Virginia, western Pennsylvania, and western 
Maryland, 
See under Thornton fire clay. In Pa. the name Mahoning flint clay has been 
applied to 0 to 15 ft, of clay underlying Mahoning coal and overlying 
Mahoning ls. 


Mahoning formation. 
Pennsylvanian: Southwestern Pennsylvania. 
G. H. Ashley, 1920 (Pa. Topog and Geol. Atlas No. 65, Punxsutawney quad, pl, 4, 
pp. 26) Mahoning fm. includes beds btw. top of Upper Freeport coal and top 
of Brush Creek coal. 


Includes Mahoning ss. memb, of Conemaugh fm. and some overlying and 
underlying beds, 


Mahopae granite 

Pre-Cambrian: West Point quadrangle, southeastern New York. 

C. P, Berkey and Marion Rice, 1921 (N. Y. State Mua. Bull, 225-226, pp. 54-50) 
Mahopac pranite—Medium-grained pinkish gneissold granite, distinctly but not 

" 

strongly foliated. Composed of colorless quartz, slightly pink feldapar, and dark 
biotite Mapped with Reservoir granite, but it can be mapped wepnrately Is 
an intrusive rock, Type loc. along road running from Kent Cliffe to Mahopa« 
mines, especially on fault scarp N. of latter mines, in Potnam Co 


Mahto sandstones. 
Cambrian; British Columbia and Alberta. 
€. D. Walcott, 1913 (Smithsonian Misc, Coll. vol ^T, No, 12, pp. 345, 339) 


Maidment formation 


Lower Ordovician: Newfoundland 

G. Van Ingen, 1914 (Princeton Univ. Contr. to geol of Newfoundland, No. 4) 
Maidment fm.—Shales carrying Niobe howelli; underlying Riders Brook fm. and 
overlying Apsey fm.  Ineluded in Clarenville series, [Derivation of name not 
stated, } 


Main Street limestone member (of Denison formation). 
Lower Cretaceous (Comanche series): Northeastern Texas and central 
southern Oklahoma 


R. T. Hill, 1894 (Geol Soe. Am. Bull, vol. 5, pp. 302, S03, 217, 328-331). Main 
Strect l&—Vossiliferous conrse-crained ls., of irregular hardness, composed of 
minute sbell fragments, ond separated ty thin beda of clay. Of dull yellow 
color on weathering, white on fracture, ‘Thickness not over 20 ft. Top memb 
of Denison beds and of Washita div. Overliee Pawpaw claya and uncon, under 
Hes Dakota as. [As thus detined included Grayson marl membh,] 

R. T. Hill, 1901 (U, & G. 8S. 21st Ann. Rept., pt. 7, pp. 114-115, 121-14, 245 
240-249, 206-211, pls. 7, 18). Main Street ts—Impure, hard, yellow or yellowish 
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white with marl layers, underlying Main St. at Denison, Tex Thickness 
15 to 22 ft, Underlies Grayson marl (grayish marl, lighter colored than Main 
Street Is., and 60 ft, thick) and overlies Pawpaw fm., all of which are included 
in Denison beds. [This is generally approved definition, and it displaces "Choctaw 
In] 


Maissade tongue (of Thomonde formation). 
Miocene: Haiti. 
W. F, Jones, 1918 (Jour, Geol, vol 26, p. 739) [Assigned to Tort, and called 
Maissade beda.) 
W. P. Woodring, 1922 (Haiti Geol, Surv., Stratigraphy, structure. [ete.J, of central 
pinin, p. 7). Maissade tongue of Thomonde fm. nesigned to Mio 


Major sand. 
^ subsurface sand in St. Louis Is, of western Ky. 


Makalapa tuff. 
Picistocene (late): Hawaii (Oahu Island). 
H. T. Stearns, 1935 (Geol and gd. water res. Island of Oahu, Hawali: Div, Hydrog. 
Bul. 1). Makalapa twff.—Erupted from Makalapa Crater Included in middle 
part of Honolulu volcanic series |q. v.]. 


Makanda sandstone member, (In Pottsville formation.) 
Pennsylvanian: Southwestern Ilinols, 


8. St, Clair, 1917 (D. Geol, Surv. Bull, 35, p. 48, pL 4). Makanda se. memb.— 
Heavy clitfunuking s8., 1004 ft. thick, exposed near Makanda. Lies 100 to 
150 ft. above base of Pottsville fm. and top lies 400 to 460 ft, below top of 
Pottsville fm. (base of No, 2 coal) of Willinmson, Union, and Jackson Counties, 
ni, 

J. E. Lamar, 1925 (Ill Geol, Sury. Bull. 45, pp. 23, 95-100, and map). In general 
Makanda ss. memb, may be divided into a basal massive ss, 80 to 120 ft. thick 
and an upper part, of about same thickness, composed of medium and thin 
bedded sss, interbedded with ah. Cross bedding and ripple marks are common, 
Lenses of coal occur at many horizons, Locally ite upper part includes beds of 
massive s& and two beds of black sh., which muy or may not be same. Thick- 
ness 250 ft. in ©. part ef Carbondale quad. and 300 ft. in W. part. Is top 
memb, of Pottsville fm, Resta conformably on Drury sh, and gs. memb., uud 
is overlain conformably by Murphysboro (No, 2) coal, the Dasal memb, of 
Carbondale fm, Named for town of Makanda, Jackson Co, near which It forma 
prominent bluffs. 


Makasin Hill zone. (In Negaunee formation.) 
Pre-Cambrian (middle Huronian) : Northern Michigan (Marquette County). 
J, L. Adler, 1935 (Jour, Geol, vol 48, No. 2, pp. 113-132). Makavsin Hill zone 
of Negaunce fm.—Chiefly straight, medium to thin bedded, dense chert, hematite, 
nnd limonite Grades laterally Into ore bodies, Martitie portion near base 
grades down into Siamo al, The Makosin Will zone grades up into North Lake 
sone, Thickness 310 ft, Type area, Makasin Hilla, 


Makawao breccia, 
Pleistocene (late) : Hawaii (Oahu Island), 


H. T. Stearns, 19285 (Geol, and gd. water res, Inland of Oahu, Hawali: Div, 
Hydrog. Bull 1). Makawao breceia,—1ucluded in lower part of Honolulu volcanic 
series [q. v.]J. Exposed 24 mi. S. and a littl W. of Olomann Peak, in Maunawili 


ranch, also at an altitude of 000-- ft. in the bed of Makawao Stream, 


Malad basalt. 
Pleistocene: Southern Idaho (Gooding County). 


H. T. Stearns, 1922 (Correlation chart of Idaho compiled by M. G. Wilmarth, dated 
Sept. 1, 1932) and 1936 (Jour. Geol., vol. 44, No, 4, pp. 434-429). Malad basatt.— 
Black feldspar pahoehoe basalt filling n deep ancient canyon of Snake River N. of 
present canyon. In places well covered with loess. Thickness 400-4 ft. Older 
than Thousand Springs basalt nnd younger than Madson basalt Exposed in 
Malad Canyon, Gooding Co. Near Malad power plant it forms cliff! 4004 ft. 
high. 
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Mnlade Valley group. 
Pliocene (?): Northeastern Utah and southeastern Idaho (Malade River 
valley). 
A. C. Peale, 1879 (U. S. Geol. and Geog. Surv. Terr, 11th Ann. Hept, p 641) 


Malade Valley group.—The soft sss. and maris of Malande Valley containing forms 
of fresh-water shells are probably more modern than same beds in Cache Valley, 


Now considered probably of same age as beds in Cache Valley (NE. Utah and 
SE. Idaho) and as Salt Lake fm. 


Malaga mudstone member (of Monterey shale). 
Miocene (upper): Southern California (Palos Verdes Hills), 
W. P. Woodring, M. N. Bramlette, ond R. M. Kleinpell, 1936 (A, A. P. G. Bull, vol 
20, No. 2, p. 146). Malaga mudatone memb.—Radiolarlun mudstone forming top 
memb. of Monterey sh. in Palos Verdes Hills, Thickness 300 to 600 ft. Overlies 
Valmonte diatomite memb, and underlies Repetto siltstone (Flic). Is upper Mio 
Type region at Malaga Cove, Palos Verdes region [Los Angeles Co.]. 


Malahat volcanics. 
Carboniferous (?) : British Columbia. 
C, H. Clapp, 1914 (Canada Geol. Surv. Summ. Rept. 1912, p. 46; Canada Geol Surv. 
Summ. Rept. 1013, p. 90) ; and 1917 (Canada Geol. Surv. Mem, 06, p. 72). Matahut 
volcanics, Carbt. (?), B. C. 


Malbaie conglomerate, 

Devonian: Quebec (Gaspe Peninsula). 

C, H. Kindle, 1036 (Ea9tern Geol, No. 1, April 1936, pp. 2-5). Gnape s». may be 
divided Into a lower memb. (called by Williams York River s5,), 7,000 ft, thick, and 
an upper memb. (consisting of 3,000 ft, of lg. cgis. and ss&), which may be called 
Malbaie ogl. Assigned to Dev. The fossils of York River beds are probably 
Middle Dev. [Mapped along shores of Mal Baie] 


Malden sandstones. (In Kanawha formation.) 

Pennsylvaninn; West Virginia. 

L C. White, 1908 (W. Va. Geol. Surv. vol. 24, pp. 271, 425). Malden s5.—]Dull gray 
or dove-coloréd, micaceous, sOÓmetimes massive but usually tflaggy, always making 
steep bluffs. Thickness 200 to 350 ft. Overlies Cedar Grove coal and undorliew 
fire clay beneath Chilton coal. Is conspicuous on both banks of Great Kanawha 
River in vicinity of Malden, Kanawha Co, 

R. V. Hennen, 1014 (W. Va. Geol. Surv. Rept. Kanawha Co, pp. xxvi-xxvlii). Malden 
84., 15 to 25 ft, thick, underlies fire clay beneath Little Alma coal and lies 0 to 5 
ft. above Campbells Creek Is. 

C, E, Krebs and D. D. Teeta, Jr. 1914 (W. Va, Geol. Surv. Rept. Kanawha Co., p. 
279). Malden as., gray, dove-colored, micaceous, and often [flaggy m., 60 ft. 
thick; Hes 5 to 10 ft. above Cedar Grove conl and Hes lower than Thacker conl. 

C. E. Krebs and D. D, Teets, Jr., 1915 (W. Va. Geol. Surv. Rept. Boone Co., p, 46). 
Malden srg., 5 to 50 ft. of massive grayish-blue micaceous S8., often with layers of 
alate; underlies Little Alma coal and lies 1 to 5 ft. above Campbell Creek bs. 

Lower Malden 38., 8 to 30 ft. of massive s5., Hes 1 to 3 ft. below upper bench 
Campbell Creek (No. 2 Gns) eon! and 1 to & ft. above lower beneh of Campbell 
Creek (No. 2 Gas) coal, 


Malheur formation. 

Recent: Northeastern Oregon, 

W. D. Smith, 1926 (Oreg. Univ. Commonwealth Review, vol. S, pp. 207-214). Malheur 
fm—Loose sands, 10 to 200 ft. thick, occurring ns dunes. Type Joc, Malheur, 
Harney Co. 

Malignant Cove formation. 

Ordovician: Nova Scotia. 

M. Y. Williams, 1912 (Am. Jour. Scl, dth, vol. 34, pp. 245, 246). 
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Mallett dolomite. 
Lower Cambrian: Northwestern Vermont (Chittenden County), 


A. Keith, 1923 (Am. Jour. Scl, 5th, vol. 5, p. 110). Mallett dol,—Practienlly all of 
fm, is massive light- and dark-zray dol Beginning 100 ft. above base there are 
2 or 3 beds of fine white qtzite, crossbedded and ripple-marked, and sandy dolo- 

mites are numerous, in many places grading into dolomitie ss. Between St, Albans 

and Canada border a few beds of sh. occur btw, the dolomites. Bedding is usunlly 
plain and even; most layers are less than 1 ft. thick, Secondary quartz in geodes 
is common in the dolomites. A few heds of pink dol. occur here and there, appar- 
ently in lower part of fm., but these mag be repetitions of underlying Winooski 
marble by faulting, The beds are hard and tough and make ridges, Lower Camb, 
fossils In upper part in towns of Georgia and Highgate, Thickness 50 to 800 ft. 

Named for fine exposures on shores of Mallett Bay [Milton quad.], 5 mi, N. 

of Burlington, Grades into overlying Colchester fm. [Parker 31], and overlies 

Winooski marble with abrupt change. 


Mallorytown granite. 
Pre-Cambrian; Ontario. 
J. F. Wright, 1923 (Canada Geol. Surv. Mem. 1:4, p. 26). 


Malone formation. 

Upper Jurassic: Western Texas (Hudspeth County). 

J. A, Taff, 1891 (Tex. Geol. Surv. 2d Ann. Rept., pp. 720—721, 736). Malone bed. 
In descending order: Gyp. 110 ft.; massive blue granular ls., 170 ft; white 
fissile granular gyp, 45 ft.; paleyellow flaggy ls, 25 ft.  Underlies Etholen 
bed. Included in Washita div, of Cret, 

F. W. Cragin, 1897 (Jour. Geol., vol. 5, pp. 817-819), Malone beds or Malone fm— 
Fossiliferous sss, and Iss, gypsums, massive calcite-semmed lss, und any other 
rocks ineluded among these of Malone Mtn and hills N. and E. of Malone 
Station. The Malone fm, thus assumes wider limits, a different age significance, 
and far greater importance than were assigned 4o it by Mr, Taf, Contains 
Jurassic fossils, [These fossils are now considered to be Upper Jurassic.) 

W. 8. Adkins, 1933 (Univ. Tex, Bull, 3232, pp. 254-257). Matone fm. of Cragin 
included rocks of both upper Jurassic and lowermost Cret. age, which outcrop 
near Malone (now Torcer) Station on Southern Pacific Ry, SW. of Hudspeth Co. 
The name Malone, In accordance with Cragin's apparent intention, Ix here re- 
stricted to that portion of these rocks which is of Jurussic age, These beds are 
only a small terminal residue of Jurassic strata of much greater extent which 
were deposited in a northwardly narrowing arm of Kimmeridge sen in north- 
central Mexico. They are mostly of Kimmeridge age. The Malone beds rest 
uncon, on Perm, strata and are overlain, by an inferred uncon, by Valanginian 
Cret. The Malone Jurassic Is mostly egis. brown sss, and lss., the sss, In part 
conglomeratie with well rounded Is, and chert pebbles. Some Iss, contain chert 
pebbles.  Lithology and position indicate near-shore facies. The Cret. part of 
Malone fm, is here named Torcer fm. [This restricted definition has not been 
considered hy U. S. Geol, Survey for its publientions.] 


Maloney metamorphie series 
Ordovician: Central Washington (Skykomish Basin). 


W. S. Smith, 1916 (Jour. Geol, vol. 24, pp. 559—570). Maloney metamorphic acrica— 
Qtzites, schists, and crystalline Iss., with associated greenstones. Thickness 4,000 
ft. Weaver correlates this series with Cache Creek series of Dawson. On litho- 
logic grounds formerly believed=[G. O.] Smith's Peshastin series of Snoqualmie 
area, but fossils identify it as Ord., instead of Carbf, ns the Peshastin is called 
by [G. O.] Smith and the Gunn Penk by Weaver. Younger than Enston schist, 
[On p. 560 he uses Maloney (Gunn Peak) metamorphic series, Type loc. not 
given, and compiler has been unable to locate it.] 

Maloney sand, 
A subsurface sand, of Penn (?) age, in Stephens Co., southern Okln.; 


lying at 2,600 ft. depth in Empire pool, the Kagey sand lying at 2,300 ft. 
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Mal Pais gravel. 
Age (?): Cuba. 
C, W. Hayes, 1901 (Rept. geol, reconn, Cuba, p. 114). 


Malpais basalt. 

Tertiary (Pliocene?) ; Southwestern Nevada (Goldfleld district), 

F, L. Ransome, 1909 (U. S. G. S. P. P. 66, pp. 28, 72, ete), Malpate basalt.— 
Flow or flows, with a few smali intrusions. Dark olivinitic basalt, of n holo- 
crystalline variety that is properly designated dolerite. Capa Malpois Mesh, 
SW. part of Goldfield dist. Thickness 100 to 200 ft. 


Maltrata division 
Cretaceous: Mexico. 
J. D, Villarello and E. Büse, 1902 (Mexico Inst. Geol. Bull. 16, p. 16), 


Mamacoke gneiss. 

Pre-Cambrian: Southeastern Connecticut. 

H. E. Gregory, 1906 (Conn, Geol. and Nat. Hist. Sure. Bul. 6, pp, 114, 150-152 
and map). Mamacoke gneiss —Larger area decidedly gneissic, containing much 
biotite and more rarely hornblende, but elsewhere the rocks are very granitic in 
appearance. These different types of rock are probably of different age and 
possibly of different origin. Much field work ls needed, Exposures on Mama- 
coke Island are typical of large part of area. The eastern part consists of many 
alternating bands, usually less than 2 ft. thick, of black biotite and white 
feldspar and quartz; the western is a normal reddish-gmay granitic gneiss. 


Probably igneous and pre-Camb, 
H. E. Gregory and H. H. Robinson, 1907 (Conn. Geol, and Nat, Hist, Surv, Bull. 


7, p. 38). Mamacoke gneiss is of igneous origin. 


Mamainse diabase. 
Pre-Cambrian: Ontario. 
E. 8, Moore, 1926 (Ont. Dept. Mines 35th Ann. Rept., vol. 35, pt. 2, p. 60), 


Mammoth limestone. 

Lower Ordovician and Upper, Middle, and Lower Cambrian: Central 
northern Utah (Tintie district). 

G. W. Tower, Ir. and G. O. Smith, 1899 (U. S, G. S, 19th Ann. Rept., pt, 3, p. 020, 
footnote), In Tintie folio the Eureka ls. of this rept, will be named Mammoth fni., 
to avoid duplication of names [For description see tEureka ts. The accompany- 
ing map shows the fm. well exposed at and around Mammoth, Juab Co, In 
Tintie folio, No. 65, 1900, the tEureka ls. was renamed 1Maminoth Is, In de- 
tailed rept. on Tintie dist. (U. 8 G. S, P. P. 107, 1919) it was subdivided by 
G. F. Lougblin and W. Lindgren into 9 fms. (of Lower Ord, and Upper, Middle, and 
Lower Camb. age), and Mammoth le, was abandoned.) 


Mammoth andesite. 
Tertiary: Central Nevada (Cedar Mountains). 
A. Knopf, 1921 (U. &. G. S. Bull. 725H). Mammoth andesite ts well exposed on 
Mammoth claim, Cedar Mins. Probably not younger than middle Mio, 


Mammoth Cave series. . 

Mississippian; Western central Kentucky. 

A. M, Miller, 1919 (Table of geological formations of Ky. p. 3). Mammoth Cave 
serics.—Best developed in western Ky, Includes Newman [la.J in part In eastern 
Ky. Includes 8t, Louis ls., Ste. Genevieve 1s, Bethel ss., abd Gasper Loollte), 

A. M. Miller, 1919 (Dept. Geol and Forestry of Ky., ser, 5, Bull 2, p. 103). Mam- 
moth Cave ts. seríes,—This name is proposed for the almost uninterrupted deposit 
of relatively pure Is. which has as a highly conspicuous feature the presence 1n it of 
enverns of considerable extent. Greatest development In State is In region surround- 
ing the Western coal elds, where it may reach max. thickness of 600 fr. Is gener- 
ally less than 100 ft. Includes Ste, Genevieve and St. Louis stuges. Underlies 
Bethel ss. and overlies [discon, p, 250] Warsaw stage, Is closely- Muxvllle, 
Greenbrier, and Newman Iss, 


Apparently named for Mammoth Cave, Edmonson Co, 
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Mammoth Mountain rhyolite. (In Potosi volcanic series.) 

Miocene; Southwestern Colorado (Creede district), 

W. H, Emmons and E, S8, Larsen, 1923 (U. S. G. S, Bull 718). A single thick 
flow, of rather uniform character, at base of Piedra group of Potosi volcanic series 
in NE. part of Creede area and in mtns to E. and NE. Has been followed to E. as 
far as Bellows Creek, but not recognized to W. &, or N, of Creede area. Wedges 
out in upper drainnge basin of Nelson Creck, Thickness O to 1,000 ft. Named for 
Mammoth Mtn. Overlaim by rhyolite tuff. 


Manana tuff. 
Latest Pleistocene or Recent: Hawaii (Manana Island), 
H, T. Stearns, 1935 (Geol, and gd, water res Inland of Oahu, Hawall: Div. Hydrog. 
Bul. 1). Manana tuff—PFelagonitize? gray to brown litblc tuff, erupted from 2 
vents. Composeg Manana Island, 1!4 mi. NW. of E. point of Oahu. Included in 


upper part of Honolulu volcanic series [q. v.]. 


Manasquan marl. 

Eocene (lower): New Jersey. 

W. B. Clark, 1893 (N. J. Geol. Surv. Ann. Rept. 1802, pp. 205-208). Manasquon 
marl.—Greensand throughout, Highly quartzose in lower 40 ft. The upper more 
glaucpnitie memb., 25 ft. thick, Is known as the "ash marl”  Underlles [uncon.] 
Shark River marl, and conformably overlies Middle Mart bed [Rancecas group] 
Named for excellent section of strata on Manasquan River. 

C. W. Cooke and L. W. Stephenson, 1928 (Jour. Geol, vol, 36, No. 2, p. 145), trans- 
ferred this fm. from Upper Cret, to Eo., based upon contained fauna, 


Manassas sandstone, (In Newark gronp.) 

Upper Trinssic: Northeustern Virginia. 

J. K. Roberts, 1023 (Pan-Am. Geol, vol. 39, pp. 185-200). Manassas 45,—R8xs, 
forming intermediate fm. of Triasalc sediments of northern Va, Older than Bull 
Kun shales and younger than Border egls, The red sandstones are limited chiefly 
to W. side of Triassic basin typically developed around Manassas. 

J. K, Roberts, 1928 (Va. Geol, Surv, Bull, 20, pp. 24-25). Manassas ss, ja for most 
part intercalated with Bull Run shales, and extends in very broken belts from a 
few mi, S, of Potomne River over all arenas to Carolina border. Where mot dis- 
tarbed by faulting and not covered by Recent material or soll the Border cgis, 
underlie Manassas ss, and the Bull Run shales overlie it. 


Manastash formation. 
Eocene: Central Washington (Mount Stuart and Snoqualmie quadrangles), 


G. O. Smith, 1902 (U. 8, G. S. 22d Ann, Rept., pt. 2, pp. 485-486).  Manastash. fm,— 
Carbonaceous beds of different character from preceding Roslyn fm. (160.) 

G. O. Smith, 1903 (U. S. G. S. P. P. 19; and U. 8. G. 8, Ellensburg follo, No, 86) 
Bo far as known Manastash fm. is limited to SW. part of Mount Stuart quad, and 
adjacent part of Snoqualmie quad, Consists of ss, sh. and cgl. beds with some 
seams of carbonaceous material  Uncon, underlies Yakima basalt (Mlo.) Al- 
though somewhat younger than Roslyn fm., which occurs a few mi. to N.. the 
Manastash rests upon Easton sehist (Carbf, ?). This relation is believed to indicate 
nondeposition of the earlier Eo, sediments in this nren. 

G. O. Smith, 1904 (U. S, G. S. Mount Stuart folio, No. 106). Manautash fm. is 
1,000 ft. thick. Occurs on headwaters of Manastash Creek 

E. J. Saunders, 1914 (Wash, Geol. Surv. Bull 9), gave thickness of Manastash fmi 
as 1,900 ft, 


IManatee River marl, 

Miocene (lower or later Miocene) : Western part of peninsular Florida. 

W. H. Dall, 1892 (U, &, G. S. Hull 84, pp. 125-126), Manatee River marl—Basot 
white marl and yellowish ss, at Rocky Bluff, on rigbt bank of Manatee River, a few 
mi, above Braidentown, Manatee Co. The marl is "densely charged" with organic 
remains. [Mentions fossils and briefly discusses probable relationa to other fms.) 
These imperfect data indicate most southern extension of Chesapeake group whieh 
has yet been determined on W. edge of Floridian peninsula. 

G. C, Matson and F. G. Clapp, 1900 (Fla. Geol Surv, 2d Ann, Rept.). "Manatee 
River marl" is a part of Oak Grove sand memb, of Alum Bluff fm, and name is 
abandoned. 
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C. W. Cooke and S. Mossom, 1929 (Fla, Geol Surv, 20th Anm, Rept.) “Manatees 
River marl" is here included in Hawthorn tm, 


*Manayunk mica schists and gneisses. 

Pre-Cambrian (Glenarm series) : Southeastern Pennsylvania. 

C. E. Hall, 1881 (2d Pa. Geol. Sarv. Rept, C, map aud pp, 27-28). Manayunk mica 
ohista and gnetesea [on map]; Manayunk group [in text].—Crosses the Schuylkill 
at Manayunk. Extends along Schuylkill River from S. of MUL Creek to mouth 
of Wissahickon Creek 


Replaced in part by Wissahickon fm. 


Manchester shale, 

Eocene: Southwestern Arkansas, 

R. T, Hill, 1888 (Ark. Geol. Surv. Ann. Rept. 1888, vol. 2, pp. 52, 188). Manchester 
shates.—Very dark blue or, when wet, dense-black clay shales, 5 ft. thick, Exposed 
at Manchester Landing, on Ouachita River, where they underlie 3 ft. of blue and 
drab finely laminated mieaceous sands. Included in Camden series, Same as 
shales at mouth of L'Eau Frais. [On pp. 56, 211, and elsewhere in this rept 
these shales are called L'Eau Frais shales.] 


Probably belong to Wileox fm. 
Named for exposures ut Manchester Landing, near mouth of L'Eau Frais, 
Clark Co 


Manchester group, (In Newark group.) 

Upper Triassic: Central southern Pennsylvania (Dauphin and York 
Counties). 

G. I. Ashley, 1931 (Topog: and Geol, Surv, Pa. Bull, G1, p. 77), Manchester group— 
Coarse-zrnined, highly micaceous greenish-gruy, relatively sott as. with interbedded 
red feldspathic gs, and sh., 7,000 to 8,000 ft. thick, composing basal fm. of Upper 
Triassic in Dauphin and York Counties, Underlies Conewago group. [Credited to 
[M. H.] Bissell, When the Trinssic of New Cumberland and Middletown quads. 
(in which oceurs Manchester Twp! was differentiated for 1081 geol, map of Pa. 
these rocks were mapped as New Oxford fm., of which they are a western extension, 
and the overlying Couewago of Bissell was included in Gettysburg sh.] 


Manchioneal formation 
Pliocene: Jamnicn. 


R, T. Hil, 1899 (Harvard Coll Mus. Comp. Zool Hull, vol. 34, p. 86). 
C. Schuchert, 1935 (Hist, geol, Antillean-Caribbean region, p. 419), 


Mancos shale. 

Upper Cretaceous (of Montana and Colorado age) : Western Colorado, north 
western New Mexico, eastern Utah, southern and central Wyoming. 

W. Cross, 1899 (U. S. G. S. Telluride folio, No. ST). Mancos sh —Dark-gray or lead- 
colored shales, nearly always somewhat sandy Contains thin cnic. layers which 
in places become almost Iss, and are usually rich in fossils Sand locally increases 
to form ss. but no Is. or ss, Inyer is persistent and prominent enough to be traced 
fur. Thickness 2,000 ft, Overlies Dakota fm. and in Telluride quad. is overlain by 


Eocene San Mizucl fm. Named for characteristic occurrence In Mantos Valley 
and about town of Mancos, btw. La Plata Mtns and the Mesa Verde, 

W. Cross and A. C, Spencer, 1899 (U, 8. G. S, La Plata folio, 2 601 Manos ah— 
So named in Telluride folio. Throughout its thickness of 1,200-- ft. in La Plata 
quad. it ig an almost homogeneous body of soft, dark-grny or nearly black, car 
bonaceous clay sh. varied only by few thin fosmililerous bands or concretions of 
impure Is, which nre too few nnd too discontinuous to serve na practical guides 
in subdivision of the great sh, series. Is limited below by Dakota ss. and above 
by lowest ms. of Mesaverde fm., which consists of nlternating sss. and shales. 
The whole fm, is well exposed along N. face of the Mesa Verde near Maneos, below 
the scarp of ss. Fossils, identified hy T, W, Stanton, are of Benton and Pierre 
age, but no distinctive fauna of Niobrara nge has yet been found in it. 

N, M. Fenneman and H. 8. Gale, 1906 (U. 8. G. 8. Bull, 207). The 2,000 to 2,500 ft, 
of dark sh, containing Is. and ss layers, which lies above Dakota ss, in Yampa 

coal teld, NW, Colo, is here called Mancos sh, because it closely resembles typical 
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Mancos sh. of SW. Colo, and occupies a similar position above the Dakota, It is 
also overlain by beda which are apparently analogous to typical Mesaverde fm., 
which overlies the Mancos In SW, Colo. Fossils 200 ft, above Dakota ss, are 
pronounced by T. W. Stanton to be of Benton age, nnd fossils 600 ft. higher are 
pronounced by him to be of Niobrara age. Approx, upper half of the Mancos is 
of Montana age. 

J. B. Rooside, Jr.. 1924 (U. 8, G. & P. P. 134, p. 10). The marine Mavcos ah. of 
RW, Colo, and NW. N. Mex, has yielded faunas of, in ascending order, Greenhorn, 
Caurlile, Niobrara, and Pierre nge, It grades into underlying Dakota ss, and 
into overlying Mesaverde group, the bdy with which is arbitrarily fixed. Writer 
believes lower part of Mesaverde group on the San Juan represents time interval 
of part af Mancos sh. of Animas River section, Thickness nt type loc. is 1,200 ft. 
Tt varies in thickness in SW, Colo, up to a max, of 2,000 ft, near Telluride. 


Mancos sandstone, 
Upper Cretaceous; Northwestern Colorado (Routt County). 


R, D, Crawford, 1920 (Colo, Geol. Surv, Bull, 23, pp, 11-15, map). Manoos s8,—Seen 


in only 3 exposures, Near 8, border of Williams Park the exposed part of this 
memb, consists of alternating sss. shales, nnd iss., dominantly ss, with some fos- 
siliferous ]*, und numerous sh, partings; the Is, has strong bituminous odor. Thick- 
ness 20 to 40 ft. Lies 350 to 400 ft. above base of Mancos sh., of which it is à memb. 

K, M. Willson, 1920 (Colo, Geol. Surv. Bull, 23, pp, 30-89), .Mancos se. consists of 
porous calc, ss with numerous thin sh, partings, Is 25 to 35 ft. thick in Tow 
Creek anticline, and lies 460+ ft. above base of Mancos sb. 

Mancosian series, 

A term applied by C. R. Keyes to the rocks underlying his Foxinn series 

und overlying his Pierrean series, 


Mandan amygdaloid. 

PreCambrian (Keweenawan): Northern Michigan. 

A. C. Lane, 1911 (Mich. Geol, and Biol. Surv. Pub. 6, geol. ser. 4, pp. 177, 205, 206, 
248, 409, 490, 491, etc., figa. 28, 24, 25, 20, 54). Mandan ophite, 250 ft, thick. 
Usually comes not over 300 ft. below the Greenstone, (This rock has for many 
years been called Mandan ampygdaloid.] 

Belongs in Central Mine group. Older than Manitou amygdaloid and younger 
than Houghton cgl. The mineralized part is the Mandan lode. 

Named for occurrence in Mandan mine, Keweenaw Co. 


Mandan flow. 
Includes Mandan amygdaloid and the underlying trap. 


Mandanan series, 

Tertiary (?) : Western North Dakota and South Dakota, 

C, [R.] Keyes, 1025 (Pan-Am. Geol vol. 43, p. 135). The Cannonball shale ia evi- 
dently not the sole member of the sedimental province in which it is found, S0, 
while retaining the title for the member best known at present the provincial unit 
may well be designated the Mandanun series, Of Tertic age, 

Probably named for development of Cannonball marine memb, of Lance fm. 
at and around village of Mandan, Morton Co.. N, Dak. 


Manele basalt. 
Age (7) : Lanai, Hawaiian Islands, 
C. K. Wentworth, 1925 (Bernice P, Bishop Mus, Bull, 24, p. 39). 


Mangus quartzite. 

Upper Cambrian: Southwestern New Mexico (Silver City reglon}. 

C, [R.] Keyes, 1915 (Iowa Acad, Sei, Proc., vol, 22, pp, 257-259; Conspectus of geol. 
fms. of N. Mex, pp. 4, 9). Mangas qtxite—HBasnl siliceous memb, 100 ft. thick, 
of Mid Cambric section exposed near Silver City. [Derivation of name not stated. 
According to E. Kirk and others the Middle Camb. is absent 1n N. Mex. This 
probably refers to Bliss s&, Upper Camb.) 
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Mangum dolomite member (of Blnine zypsum). 


Permian: Southwestern Oklahoma, Texas Panhandle, and central northern 
Texas. 

€. N. Gould, 1905 (U. S. G. S. W. 8 P. 148, p. 71). Mangum dol, memb.— 
White, drab or yellowish dolomitic 1&, 1 to 5 ft, thick, in places true doL, in 
places mag. Is.; in places aren. and soft, in other localities cavernous and honey 
combed: often firm and solid. Top memb. of Greer fm. 

A. M. Lloyd and W. €. Thompson, 1929 (A. A. P. G. Bull, vol, 13, pl. 9). Mangum 
dol. lies 04 ft. below Acme dol, and in midst of Blaine fm, of western Tex. 


Named for Mangum, Greer Co., Okla, 


Manhasset formation. 
Pleistocene: Southeastern New York (Long and Fishers Islands), and 


southern New England islands. 

J. B. Woodworth, 1901 (N. Y. State Mus. Bull 48, pl. 1 and text), Mantaaget 
gravels and sands (mapped) underlie Manhasset Neck, Great Neck, and Oyster 
Bay quad, Are of pre-Wisconsin Pleist. age, Include a locnt glacial deposit 
called Manhasset boulder bed [vither Hempstead gravel memb, or Herod gravel 
memb. of Manhasset fm.], which is mapped along E. side of Manhasset Neck 

A. C. Veatch, 1903 (Jour. Geol, vol. 11, pp. 766-778). Manhasset (glacial) seems 
to represent waterlaid material when the ice was at no very great distance to 
N. Is younger than Sankaty interglacial beds (correlated with Yarmouth) and 
was followed by Vineyard interval of uplift and erosion, Is correlated with 
Iowan stage. Greater part of it Is considered — Tisbury of Woodworth. A por- 
tion of the folded Manhasset of Woodworth ty be referable to the Jameco. 

M. L. Fuller, 1914 (U. S. G. S. P. P. 82). Manhasset fm. (alao Manhasaet stage, 
for the time).—Glacial deposits, 150 to 250 ft. thick, correlated with Minoltan 
stage of Mississippi Valley. Divided into (descending): (1) Hempstead gravel 
memb., resting uncon, on (2) Montauk till memb., which rests uncon. on Herod 
gravel memb, 

J. B. Woodworth and E, Wigglesworth, 1924 (Harvard Coll. Mus. Comp. Zool Mem., 
vol. 52). Manhasset fm, is present on Block, Nantucket, Marthas Vineyard, No 
Mans Land, and Cape Cod. 

F. G. Wells, 1935 (Geol, Soc, Am, Proc. 1034, p. 121), regarded Manhasset fm. a4 o! 
Wisconsin age, 


Manhasset stage. 

The time covered by deposition of Manhasset fm. 
+Manhasset boulder bed. 

See under Manhasset fm. 


{Manhattan group. ^ 
Pre-Cambrian: Southeastern New York (Manhattan Island). 


R. P. Stevens, 1807 (N. Y. Lyc. Nat. Hist. Annals, vol. 8, pp. 116-120), We have 

(on New York [Manhattan] Isinnd) four (or six including those under water) 

beds of IS, with their associated shales and l&.-shales, the former metamorphosed 

into marble, and the latter into gneiss and calciferous gneiss granite or horn 
blende, The conclusion which we have arrived at ia that the rocks of New York 

Island are metamorpliosed Taconic, and worthy of the name Manhattan group. 

J. H. Merrill, 1890 (Am, Jour. Sch, 3d, vol. 39, pp. 390-392). The name 

Manhattan group was proposed by R. P. Stevens to inelude the rocks of New 

York Island, and it seems proper that it should, for the present, be retained, 

Including in it [descending], with the Manhattan schists, the Inwood Is. and the 

Fordham gneiss, the Yonkers gneiss, which though not found on Manhattan Island, 

is evidently a part of the same littoral deposit to which the Fordham gneiss be- 

longs. Probably of Paleozoie age. 

W. Goldring, 1931 (N. Y. State Mus. Hdb, 10, p, 210). Above Fordham gneiss is a 
series of sed. fms. consisting of Lowerre qtzite, Inwood 1s., and Munh&ttun sehiat, 
‘his series has at various times been regarded as Precamb,, Camb., or Cambro 
Ord. but most recent investigations indicate Precamb, age, and the rocka are 

regurded as belonging to Grenville time, 
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Manhattan gneiss. 


n 


S. Martin, 1888 (Geol. map of N. Y. City and vicinity). Atlantic or Manhattan 
meias (age disputed),—Underlies. crystalline ls, and overles Highland gneiss 
(Laurentian). 


Probably refers to Fordham gneiss. 


Manhattan schist. 
Pre-Cambrian; Southeastern New York and western Connecticut. 


F. 


. A. Hartnagel, 1f 


J. H. Merrill, 1890 (Am. Jour. Bci., 3d, vol 39, p. 390). Manhattan schists. 
Highly sehistose rocks, largely mica, with small proportion of quartz and usually 
little or no feldspar: garnet, stuurolite, fibrolite, and cyanite are chief necessorie 
some amall beds of gneiss are present; intercalated at many localities are horn- 
blendic and augitic strata, usually only n few ft, thick, which resemble diorites 
and dinbases and which may bave originally been eruptive rocks, but whatever 
thelr origin they are now metanmorpbie rocks and may be called amphibolites and 
pyroxenites, Thickness probably more than 1,000 ft. Of limited extent in West- 
chester Co, Well exposed on Manhattan Island, of which they constitute the 
principal rock fm. Overlie Inwood ls Form top fm. of Manhattan group. 


* J. H. Merrill, 1898 (N. Y. State Mus. 15th Ann. Rept., vol. 1, pp. 21-31). Mum 


hattan schist je considered to be of Hudson River age. Assigned to Ord. 

J. EL Merrill, 1902 (U. 8. G. S. New York City folio, No, 83), used Hudson schist, 
of Sil. age, to replace Manhattan schist (see under }Hudson echtet) ; but Manhattan 
schist is now considered to be pre-Camb. 

P. Berkey, 1907 (N. Y. State Mus. Bull, 107, pp. 361-378). Manhattan schist 
(coarsely crystalline mica schist) assigned to pre-Camb. In Highlands area of 
SE. N. Y. it uncon. underlies true Poughquag qizite, which contains Camb. 
fossils, and conformably overlies Inwood or Sprout Brook Is 

P, Berkey, 1909 (Sch, n. &, vol, 30, p. 416), The most constant characters of 
Manhattan achist, in order of importance, are presence of a white pearly mica, 
coarse follation, and a crumpled structure. 

P, Berkey, 1911 (N. Y. State Mus. Bull. 146, pp. 47-57). Manhattan schist con 
sista of nearly block or atreaked micaceous, coarsely crystalline, strongly follated 
rock, several thousand ft, thick, generally supposed to be- Hudson River slates, 
Assigned to Ordovicie (T). 


. P, Berkey and J, R, Healy, 1012 (Columbia Univ, Contr., vol. 20, pp. 1907-1912). 


Manhattan (Hudson) schist.—Frimarlly a recrystallized sediment, which has lost 
its sed. character from profound metamorphism. Includes gnelsses, schists, phyl- 
lites, and slates, Several thousand ft, thick, Conformably overlies Inwood ls. 
Whether Ord., Camb., or pre-Camb. undet. No fossila 

2 (N. Y. State Mus, Hdb. 19, p. 21). Berkey holds that in all 
probability these fms. [Lowerre, Inwood, and Manhattan] are pre-Cambric and 
offers good evidence that they are not metamorphosed Paleozole sediments, 

F. Kemp, 1912 (11th Int. Geol, Cong, Stockholm, Compt. rend., pp. 702-711), 
Manhattan mica schist assigned to pre-Camb. and equivalence with Huronian of 
Lake Superior suggested, 


. R. Fetiko, 1014 (N. Y. Acad, Sci, vol. 23, pp. 194-248), The use of Manhattan 


schist has been confined entirely to those schists which make the uppermost 
or youngest of bedrock fma, in SE, N. ¥., Westchester and Putnam Counties. Con- 
siste of several thousand ft. of coarsely crystalline mica schist. In Conn, the 
continuation of these schists has been described by Conn. Geol, Survey as Berk 
shire. Age still in doubt, and much more detailed study of geology of SH. N. Y. 
and western Conn, and Mass, will have to be made before definite conclusion can 
he reached, 

P. Berkey and Marion Rice, 1921 (N. Y. State Mus. Bull. 225 4). Manhattan 
schist js of doubtful age, but is tentatively correlated with later Grenville sodi- 
ments (pre-Camb.). 

B. Knopf and A. I. Jonas, 1929 (U. S. G. S. Bull 798). Manhattan schist assigned 
to pre-Camb. and correlated with Wissahickon fm. of Glemarm series (Algonkinn). 


{Manhattan beds. 
Permian: Northern Kansas. 
Robt. Hay, 1893 (Kans, State Bd. Agric. Sth Bien, Rept., p. 101). Manhattan beds.— 


Series of beds, not worked out in detall, but containing Ix, and buffy, limy shales, 


1280 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


also the gyp. beds of Marshall Co. nnd Pottawatomie., Overlain by Fort Riley beds 
nod underlain by upper coal measures, Assigned to Permo-Carbf. 


Named for Manhattan, Riley Co. 


{Manhattan limestone. (In Council Grove group.) 

Permian: Northern Kansas. 

C, & Prosser, 1804 (Geol Soc, Am. Bull, voL 6, pp. 37, 40-41). Manhattan !s.— 
Light yellowish-zray massive la. 5 ft, thick, containing much chert and in upper 
part great numbers of Fusulina cylindrica. Basal memb, of Cottonwood fm. at 
Manhattan and vicinity. Overlain by Cottonwood shales and underlain by 31 to 36 
ft, of shales and marla with thin Is. layers. Is—Cottonwood Is. and Alma Is. 


Same as Cottonwood 1s. 
Named for Manhattan, Riley Co. 


Manhattan ridge, (Also Manhattan moraine.) 
Pleistocene (late Wisconsin): Northeastern Illinois (Joliet quadrangle) 
See D. J, Fisher, 1925 (Ill, Geol, Surv, Bull. 51, p. 89, footnote), and M 
M. Leighton, 1932 (16th Int. Geol. Cong. Guidebook 26, pp. 16, 51, pL 2) 


Manifold sand. 
Name that has been applied by drillers to Big Injun samt. 


Manizotagan granite 


Pre-Caibrian : Manitoba. 
E. 8. Moore, 1914 (Canada Geol, Surv, Summ. Rept. 1912, p. 265). 


Manistee limestone. 

Mississippian: Western Michigan, 

C. C. Douglass, 1829? (Mich. Leg. N. Doe, 27, btw. pp. 97 and 111). Manistee la 
occurs near Manistee River in T. 15 N. Overlies light blue argil. sh. [The 1916 
eol map of Mich, Geol. Sary. maps the rocks of T. 15 N. and surrounding region 
ns Coldwater sh.] 


Manistee moraine, 
Pleistocene (Wisconsin stage) : Northwestern Michigan, Shown on moraine 
map (pl. 32) of U. S. G. S. Mon. 53. Belongs to Port Huron morainic sys- 
tem. Named for Manistee. 


Manistique series. 

Silurian (Niagaran); Michigan (eastern part of Upper Peninsula). 

K. A. Smith, 1916 (Mich, Geol. Surv, Pub. 21, p. 152),  Manistique werles, —BRucers 
sion of high max. Iss. nnd dolomites, of white, light nnd dark gray, buff, blue, and 
brown colors, aod ranging in texture from earthy or finely erystalline to conrsely 
erystalline, Thickness 2504+ ft. Underlies Engadine dol, and overlies Piborn bs. + 
all included in Niagara. Named for exposures at Manistique, Schoolcratt Co 

Manitoba formation. 
Devonian: Manitoba 
A. MacLean and R. C. Wallace, 1914 (Canada Geol, Sure, Summ. Rept. 1915, p. 107 


Manitoban. 
Devonian (Upper?) : Manitoba. 


T. B. Tyrrell, 1892 (Canada Geol. Surv., n. s.. vol, 5. pt. 1. pp. 144E-199R) 


Manitoban substage, 

Pleistocene: Great Lukes region. 

M. M. Leighton, 1931 (Jour. Geol, vol. 77, pp. 51-53). Manitoban subatage of 
Wisconsin stage is the Jowum. In view of fact that the Lowan drift is first de 
posit of last glacial stage, it must either be known as carly Wisconsin or else 
the old terms “eariy Wisconsin," “middle Wisconsin," and “late Wisconsin" must 
be dropped It is nevertheless proposed that the subdivisions of Wisconsin vtage 
be made according to dominance of the ice fields, This has the ndvantage of 
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recognising historical chronology, of placing natural boundaries, and of focusing 
attention on the fact of shifting dominnney of ice centers It also permits the 
sting of the mornines under these divisiona and the giving of subordinate places 
to these minor oscillations, The following nomenclature Ix therefore proposed: 
Wisconsin. stage, divided into Mudsonian (late Wisconsin), Quebecan (early and 
middle Wisconsin), and Manitoban (Iowan). [The Manitoban js shown as older 
a.) The name AManifobrn is taken from province of Manitoba, 
Canada, in. which neral area the Iownn Ice probably had ita center of radiation, 
M, M. Leighton, 1933 (Sci, vol. 77, p. 105), withdrew “Manitoban substage'" and 
returned to the old name Zoiwan, which, however, he included In Wisconsin stage. 


than Peorlan lo 


The U. 8S. Geol. Survey treats Iowan aa distinet from and older than Wiscon- 


gin stage 


Manitou limestone. 

Lower Ordovician (Beekmantown) : Eastern Colorado, 

W. Croas, 1804 (U. S. G. & Pikes Penk folio, No. T}. Manitou la —Beet seen in 
upper part of Garden Park, where it consists of fine-grained pink or reddish dol. 
less than 100 ft. thick and contains same fossils that characterize tbe fm. at 
Manitou Springs and in Manitou Park, for which it i» named, To B, ls wanting 
"t many places. In Garden Park is conformably overlain by Harding ss. Rests 
on Algonkian granite and gneiss, but probably a small thickness of qtzite and 
cherty Is. below Manitou 1s, are of Camb. age. 

Manitou ls. (of Beekmantown age) is now recognized over a large area on 
both the E, und W. sides of Front Range. Et is in places overlain by Hard- 
ing ss, and Fremont ls., both of Ord. age, and in other places by Parting 
qtzite memb. of Chaffee fm, (Dev.). It rests on Sawatch qtzite, the 
transition shaly beds at the top of which are now known as Peerless sh. 
memb. 


Manitou amygdaloid, 
PreCambrian (Keweenawan): Northern Michigan 
Name locally in use many years, Used by B. S. Butler in U. & G. & P. P. 
144, 1029. Belongs in Central Mine group. Is older than Medora 
amygdaloid and younger than Mandan amygdaloid. ‘The mineralized 
part is the Manitou lode. Named for occurrence in Manitou mine, 


Koweenaw Co 


Manitou flow, 
Includes Manitou amygdaloid and the underlying trap. 


Manitou series, 

A time term applied by N. H. Winchell to upper part of Keweenawan series 
of northern Minn. or to rocks extending from base of a cgl. interpreted 
by him ns corresponding to Puckwunge cgl. up to top of Keweenawan. 
(See Minn. Geol. Nat. Hist, Surv, Final Rept., vol. 4, pp. xiv-xx, 205-9298, 
1899.) Named for exposures on Manitou River, Lake Co. “Intended 
to cover that part of the eruptive Keweenawan which followed the grent 


gabbro revolution.” 


Manitou stone, 
Trade name for a stone quarried in Mountain fm. (Penn) near Boulder, 


Colo. 


Manitoulin dolomite member (of Cataract formation). 

Silurian (early): Ontario. 

M. Y. Williams, 1913 (Ottawn Nat., vol 27, p. 87). Manitoulin memb.—The lower 
or dol, memb, of Cataract fm. in Georglan Bay region Thickness 11 or 12 ft 
near Collingwood, Ont., and 50 or more ft. on parts of Manitoulin Island. Under 
lie« the upper or Kagnwong [Cabot Head sh.] memb, of Cataract fm. and rests 
on soft green sh. at top of Richmond fm, Named becawae of its importance on 
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Manitoulin Island. At Cabot Head 6 ft, or more of soft red sh, intervene btw. the 
green Richmond sh, and the base of Manitoulin dol. 


See also C. Schuchert’s 1914 description, under Cataract fm. He recognized 
the Manitoulin in Stony Creek, Hamilton, Dundas, Glenwilliam, Cataract, 
Collingwood, Owen Sound, Cabots Head, and Manitoulin Island sections, 
all in Ont, 

Later repts by M. Y. Williams and other geologists state that Manitoulin 
dol. memb. o£ Cataract fm. overlies Whirlpool ss. on Niagara River nnd at 


Dundas, Ont. 


Munitonlin limestone, 
Silurian (pre-Niagaran) : 
Ontario {Manitoulin Island). 
J. J. Bigsby, 1824 (Notes on Geog. and Geol of Lake Huron, pp. 100-204) Mani 
touline le. is separated on W. and N. from that of St, Joseph by waters, low 
woods, and morasses, nothing being visible nenr promontory of True Detour for 


mi. around, on shores of main and neighboring islande, but 1a. shingle, 
the Manitouline Is, is Connected 


] have seen numerous 
Drummond, Little 


Michigan (east end of Northern Peninsula) ind 


many 
white, slaty, and devoid of petrifactions, On E 
by a chain of high and rocky islets with Cabot'a Head. 
specimens from both extremities of this ridge, but it is with 
Manitou, and W. end of Grand Manitou that I am personally conversant. This 
Is. is distinguished from that of St. Joseph and the N. by its greater compactness 
remains and the silicified state In which 


and hardness and difference in organic 
chaleedonic, those of 


they are found, all fossils of Drummond being quartZose or 
Little and Grand Manitou and Cabot's Head and vicinity being less purely 
often in confused etair-like ledges, 


ax 


he Is, usually rises 10 250 ft. above lake level, 


A. C. Lane, 1905 (Mich. Geol. Surv. Ann, Rept. 1903, p. 288), used in table 
of geologie fms. of Mich, Niagara (Manitoulin). Later repts state 
that it is pre-Niagara and=part of Albion ss, 

See Manitoulin dol. memb. of Cataract fn. 


Manitouline limestone. 
See Manitoulin 15. 


Manitounuck group, 
Cambrian: Canada. 
R. Bell, 1879 (Canada Geol, Surv. Rept. 1811-385, pp. 11€ 
H. M. Ami, 1900 (Roy. Soc, Canada Proc. and Trans, 2 
nasigned these rocks to Caml). 


Manix lake beds. 

Pleistocene: Southern California (San Bernardino County) 

J. P. Buwalda, 1914 (Calif. Univ. Pub, Dept, Geol. Bull. vol. 7, p. 444). 
lake beds.—Loke beds of aren, clays and fine argill. sands, both of Lent 
green color; quarts, feldspar, and mica are the abundant arser constituents, 
Most notable cha ‘acteristic is evenness, persistence, and parallelism of individual 
strata. Thickness about 75 ft, but the beds thin out gradually toward W. 
Believed to be slightly younger than the Pleist fangis. Are deposits of an extinct 
lake named Mania Lake. Well exposed niong Mohave River 2 mi. SE. of Manix, 
abont 120 mi, NE. of Los Angeles. 


Mania 
grayish 


Mankato substage. 
Pleistocene: Mississippi Valley. 
M. M. Leighton, 1931 (Jour, Geol, vol, 39, pp. 
for late Wisconsin, Quebeoon subatuge for middle and 
aubatage for Iowan, and included Peorian loess and Iowan drift in his 
thus treating the Wisconsin as the 4th glacia] stage, instead of 


51-53), proposed Hudsonian substage 
early Wisconsin, and 


Manitoban 
Wisconsin stage, 
the 5th. 
M. M. Leighton, 1033 (Sci, vol. 77, p 168) withdrew his names Jfudsontan, Quebecan, 
and Manitovun, and divided bis Wisconsin age" into Mankato (late Wisconsin), 
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Cary (middle Wisconsin), Tasewell (early Wisconsin), and Jowan, The name 
Mankato was taken from Mankato, Minn, “where the late Wisconsin deposits are 
excellently displayed ;" the name Cary was from a town In McHenry Co, NE. LIL, 
"where the middle Wisconsin deposits are well displayed ;" and the name Tarewell 
from Tasewell Co. UL, “where the carly Wisconsin deposits are well shown In their 
relntiona to underlying Peorian locas.” 

I’, Leverett, 1933 (Sei, vol 77, p, 560), In Feb, 10, 1933, issue of Sci, there 
appears a brief article by Dr. M. M. Leighton on “The naming of the subdivisions 
of the Wisconsin gincial age," in which he proposes the substitution of certain 
meaningless tezms—Tazewel, Cary, and Mankato—for the signiflcant terms, Early 
Wisconsin, Middle Wisconsin and Late Wisconsin, which have been in general 
use for considerable time and are rendily understood by anyone reading geological 
literature, denoting as they do successive parts of the Wisconsin glacial stage. 
The incentive for suggesting the new names seems to have its basis in a newly ac- 
quired view of Dr. Leighton thünt the deposition of the Iowan drift came only a 
short time before that of the Early Wisconsin drift, and so it may properly be 
included in the Wisconsin stage. 

Whether Iowan should be so included, if the entire floeld is taken into account, is 
far from being clearly established. ‘This has been made forcibly apparent 1n a recent 
report by Dr, W. €. Alden on eastern Mont. and adjacent areas (U. 8 G, S, P, P, 
174, 1932). There are deposits in Mont. and the Dakotas which Dr, Alden is 
incline! to refer to the Towan, but he considers them too old to be included in the 
Wisconsin stuge, These are discussed by him under the heading "Illinoian or 
Iowan." But he thinks they do tot appear to be as old as the Ilnoian of 
Illinois, 

Inasmuch az the entire series of drifts classed as Illinolan, Iowan, and Wisconsin 
fall in the last quarter of the Pleist, the distinctions in age aspects ure less 
striking than btw. these drifts and those of middle and early Pleist. age, known as 
Kansan and Nebrnskan. This being the case, it seems advisable to let the terms 
that are in genom] use stand, especially where they have significance, and are 
Welf:explanatory, and not replace them by a set of meaningless terms. 

G. P. Kay and M. M. Leighton have agreed to adopt Tazewell, Cary, and Mankato. 
See under Wisconsin stage. 


Mankomen formation, 
Permian: Southeastern Alaska (central Copper River region). 
W, C. Mendenhall, 1905 (U. 8, G. 8. P. P. 41, p. 40, map). Mankomen fm.—1nter- 
bedded sas., shales, and Iss, with intrusive sheets. Thickness 0,700 ft.  Fossila 
referred by Schuchert to Perm. Lies N. of Mankomen Valley and Mankomeu Lake, 


Manlius limestone. (Of Cayuga group.) 

Silurian (late) : New York. 

L. Vanuxem, 1840 (N. Y. Geol Surv. 4th Rept., p. 370). Mantius water limo 
proup,— Embraces all beds of water lime 8. of Erle Canal whieh are burnt for lime 
Very constant in character. I have traced it from Cayuga Lake to hills in rear 
of Ifudson. Its layers nre dark blue und drat. Et occupies interval btw. base of 
Pentamerus 1s.  [Coeymans 1s.] (underlying Delthyrie shaly 13.) und top of Onon- 
daga salt group, which consists of salines aud gyp. [4 thus defined the unit 
apparently included Manlius, Rendout, and Cobleskill | and also Bertie ls. 
memb. of Salina fm, In 1889 (3d Ann, Rept. Geol. Surv. 3d dist, N. Y.. p. 272) 
Vanuxem described the Waterlime group of Manlius as overlying “saliferoug group 
of Onendaye”’ and underlying Oriskany gs] 

W. W. Mather, 1841 (N. Y. Geol. Surv. Sth Rept., p. 86), applied Manlius water Is, 
to beds btw. Pentamerus ls. and Onondaga salt group [the latter deseribed as con 
Sisting of gray and porous Is (pyritous 1&.), gyp., red and variegated shnles, eto, 
essentially same as Salina fm. of present terminology). 

E, Emmons, 1842 (Geol. N. Y.. pt. 2, p. 429), applied Manlius weterltime to beds btw, 
Pentamerus ls. above and Onondaga salt and plaster rock below. ‘The same beds 
(overlain by Pentamerus ls. and underlain by Onondaga salt group) were called 
Water-lime group by Vanuxem in 1842, and Manlius waterlimes and thin ahales 
by E Emmons in 1846 (Agric. N. Y.). 


For many succeeding years the term “Waterlime group" continued to be 
applied to the strata btw. “Lower Helderberg group" and “Onondaga 
salt group.” In some repts, however, the unit was included in “Lower 
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Helderberg group" and in other repts it was included in “Onondaga salt 
group.” The name Manlius was dropped for many years. 
, vol 10, pp. 874-878), Manlius Is, 


n » 
and later writers) underlies Coeymans 


J. M. Clarke and C, Schuchert, 1899 (Scl, 
(the Tentuculite Is. of Gebhard, Mather, 
ls. (basal fm. of Helderbergian group) and overlies Rondowt waterlime, The name 
here used was Introduced by Vanuxem and ts entitled to first consideration, Is 
top fm. of Cayugan group, which includes Saling fm. at base. [In 1900 (Geol. Soc. 
Am. Boll., vol 11, p. 251) Schuehert gave thickness of Manlius or T'entaoulite ta. 
us 50 to probably 300 ft, or more,] 

E. O. Ulrich and Schuchert, 1901 (N. Y. State Mus. Bull. 52, p. 658), classitied 
Decker Ferry [Decker 15] as occupying position btw. the Manlius and Rondout, 
The relations of the Decker to the Manlius amd Rondout are, however, still in 


question. 

In March 1908 (Am. GeoL, vol 31, pp. 160-175), Schuchert “redefined” 
Manlius, calling the beds Manlius fm., which he described as 50 to 126 
fl. thick, as underlying Coeymans 1s. of Helderbergzian group, as overlying 
Bertie fm. (forming top of Salina and formerly called "Lower Water- 
lime"), and as including Manlius (Tentaeulite) ls., Rondout Is. (re- 
stricted to "Upper Waterlime"), and Cobleskill Is. (new name applied to 
7 to 30 or more ft, of strata formerly called "Coralline Is.” and included 
in the Rondout). Sehuehert stated: This will be more in harmony 
with Vanuxem's conclusion, since he ineluded the horizon having the 
Cobleskill fauna in his Manlius fm. From his definition of this fm. 
usage long ago excluded the lower Waterlime, and this part is here 
referred to as the Bertie Is. J. M. Clarke (in his Hdb, published in 
July 1903), also C. A. Hartnagel (N. Y. State Mus. Bull. 69, 1903), 
adopted the following classification: Manlius ls., Rondout waterlime, 
Cobleskill 1s, and Salina fm. In 1905 (N. Y. State Mus. Bull. 82) J, M, 
Clarke and D. D, Luther used Manlius group to include Mantiua 1x, 
(74 ft. thick), Rondout dol. or waterlime (40 ft. thick), and Coblesktil 
dol. The broad use of Manlius apparently did not find favor with geolo- 
gists, who, excepting Berkey, 1911, have continued to recognize the three 
subdivisions Manlius, Rendout, and Cobleskill Berkey (N. Y. State 
Mus. Bull. 146) suggested it might be better to group the beds btw. tap 
of the Manlius and base of the Cobleskill into a single unit and call it 
Manlius series. 

In 1911 (Geol Soc. Am. Bull, vol 22, pl 28) E. O. Ulrich placed in 
Helderberg group of N. Y. n fm. beneath Coeymans ls, which he called 
Keyser lsn taking the name from a locality in W. Va, The beds beneath 
the Keyser he designated as '"Tentuculite 15," “Cement rock," and “Cobles 
kill I" In 1913 (Md. Geol Surv, Lower Dev, voL, pp. 115-116) Ulrich 
stated that the Keyser represents "Manlius of the literature," and rests 
on the Rondout, beneath which comes the Decker Ferry [Decker]. 
These three fms. he ineluded in Dew. But he stated that the typical 
Manlius underlies the Deeker and overlies the Cobleskill, is of SIL age, 
nnd is absent at Rondout, where the Keyser rests on Rondout and Rond- 
out rests on Decker. In same volume C, K. Swartz, €. Sehuchert, and 
> S. Prosser classified the Manlius of eastern N. Y, nnd N. J. as Lower 
Dev. and Schuchert go elassified it in the 1924 ed. of his Textbook 
of geol. 

The relations and age of typical Manlius, typical Rondout, Decker lg, and 
Cobleskill ls, nre matters about which geologists nre not yet agreed. 

B. Smith, 1929 (N, Y. State Mus, Bull, 281, pp. 26-85). If Manlius is to be employed 

with anything like its original value, the group represented comprises O strat. unit& 

at the very least. These 6 formational members are all present at Manlius, 

Onondaga Co. and are here given zeographic names, as follows (descending) : 
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(1) Bishop Brook Is, (Helderbergian fauna), (2) Poole Brook 1s., (8) Jamesville 
Is, (4) Clark Reservation 1&, (5) Elmwood beds, and (6) Olney Is, The beds 
uncon, underlie Oriskany and rest on a sunecracked waterlime which forma 
quarry floor at type loc, and is thought to be below or at least near lower limit 
of Spirifler vanuremt tn central Onondaga Co. Without being distinguished, Nos. 
9 and 4 have been classed as Helderbergian by some authors, but they are undoubr- 
edly included in Vanuxem's Manlius. One can hardly escape conclusion that upper 
part of Rondout of Hopkins (1914) and lower part of Hartnagel's 1903 Manlius are 
identical, 

K. Rucdemann, 1930 (N. Y. State Mus. Bul, 285, p. 27) included all of Manlius in 
RI. 

W, Goldring, 1981 (N. Y. State Mus. Hdb. 10, pp. 318, 340-347). When Clarke 
transferred Helderberg lsa. to Dev. the Manlius was, because of rather SIL aspect 
of its menger fauna, left in SIL, and since then has been subject of much discussion 
ns to age, Some, following Clarke, clase entire Manlius oa SIL, others would place 
it in Dev., and n third group place Dev.SiL bdy within the Manlius In eastern 
Helderberg region a distinct irregular uncon. occurs btw. the Manlius and over. 
lying Coeymans, The Upper Manlius beds of western: N, Y. are considered as 
Keyser, and Dev. by Ulrich, [In this 1931 rept the Manlius is deseribed under 
SIL heading, and on pp. 191, 317, and 315 it 1s included in SIL, but in tables on 
pp. 190 and 192 Upper Manlius or Keyser (in parens) ie included In Dey. It fs 
shown as overlying the Htondout.] 

B. Smith, 1935 (N. Y. State Mus, Bull 300, p. 68), Olney Ie. and Elmwood water- 
lime have been very generally assigned to SiL, and there appears to be no good 
resson for questioning this practice. A system reference for Clark Reservation and 
Jamesville lss. rests perbaps upon less secure ground Inasmuch, however, as posi- 
tive Dev. relations buve not been proved for (hese higher units it bs deemed best to 
include them in Sil, 

W. Goldring, 1045 (N. Y, State Mus, Bull, 303) axelened Manlius ts. to Sil 


Manlius group. 
TManlius series. 


Manlius waterlime group. 
See nnder Mantius Is, 


Mann Creek formation. 
Tertiary: British Columbia. 
J. F. Walker, 1981 (Canada Geol. Surv. Summ, Rept. 1930, pt, A, p 136), 


Mannetto gravel, also formation. 

Ploistocene: Southeastern New York (Long and Fishers Islands) and south- 
‘astern Massachusetts (Marthas Vineyard). 

M. L. Fuller, 1905 (Geol. Soc. Am. Bull, vol. 16, pp. 3607-300), Mannetto gravel, 
name proposed In unpublished rept, of A. Veatch on geol. of underground waters 
of Long Island [U. S, G. S. P. P. 44]. amed for Mannetto or High Hil S. of 
Huntington, L. L Consists of 500 ft, of gravel composed of quartzose and 
weathered granitic pebbles.  Uncon, underlies Jameco gravel and uncon, overlies 
Cret. clay. 

A. C. Veatch, 1906 (U. S, G. 8. P. P. 44). Mannetto gravel.—Mostly quarts gravel, 
but contains some very decayed pebbles and boulders of probable glacial origin. 
Cinssifled as a glacial deposit uncon, underlying Jameco gravel. 

M. L Fuller, 1906 (Sci, n. vol, 24, pp. 467-469). Mannetto gravel belleveidt to be 
pre-Kanent and to represent outwush of sume glacier that farther Inland deposited 
till. 

M. L. Fuller, 1914 (U. 8. G. S. P. P. 82). Mannetto gravel (glacial), the earliest, 
Fleist, deposit of Long Island, Consists of 40 to 330 ft. of stratified and in places 
cross-bedded gravels, mainly of well-rounded pebbles of quarts, from inch to 
inch in diam., mixed with coarse yellowish quartz sand, but everywhere carrying 
a few decply weathered granitie pebbles amd scattered large boulders of crystalline 
rock deeply weathered or disintegrated, Includes a few thin intercalated beds of 
yellowish clay. Rests uncon, on Cret, deposits. Time of deposition called Man 
netto stage. Is correlnted with pre-Kansan of Mississippi Valey. Named for 
exposures on Munnetto Hills (West Hille). 

J. B. Woodworth, 1934 (Harvard Coll, Mus, Comp. Zool, Mora., vol. 52), Man 
netto fm, ot Marthas Vineyard consists of a bed of glacial gravel underlain by 
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stony blue clay ice-laid till without boulders, It underlies Jameco fm, and over 
Hes Weyquosque fm. The time of deposition is called Mannetto stage, and ia cor 
related with later part of Nebraskan stage of Mississippi Valley and with Jerseyan 
drift of N. J. 


Mannetto stage. 


The time covered by deposition of Mannetio gravel. 


Mannie clay. (In Richmond group.) 


Upper Ordovician: Western Tennessee, 

A. F. Foerste, 1903 (Jour. Geol, vol 11, pp, 39, 44). Mannie sh. or shaly olay.— 
Grownish and bluish fossiliferous shnly cinys, 16 to 35 ft. thick, forming top of 
Richmond group in Tenn. River Valley. Overlles Leipers Creek 18. 

Is upper part of Fernvide fm 

Named for Mannie or Allens Creek, Lewis Co. 


Manning beds. 


Eocene: Eastern Texas (Angelina County). 

E. T. Dumble, 1915 (Geol Soc. Am. Bull, vol. 26, pp. 462, 463). Manning beta— 

Light-greenish sands and carbonaceous sandy clays. Top memb. of Jackson beds, 

Underlie Corrigan sands. Separated from underlying Caddell beds by Menitic or 

carbonaceous chocolate-colored clays and sands with light-brown sss. snd coarse- 

grained gray ssa. Named for exposures at station on St. Louie & Santa Fe Ry. 

. B. Plummer, 1933 (Univ. Tex. Bull. 3232, p. 685). [See 1923 entry under MeElroy 

memb, of Fayette 88.] 

A, C, Elisor, 1933 (A. A. P. G. Bull, vol. 17, No. 11, p. 1307). Stratizrnphically 
nbove Wellborn «ss. occur a series of beds designated Manning 5éds, Dumble 
(Univ. Tex, Bull. 1869, p. 134, 1920] described » Manning section which included 
more beds than are referred to as Manning beds in this paper, which nelle all 
beds stratigraphically above Wellborn sands and below Dilworth eands. They ex 
tend from Sabine River to Atascosa River, and consist of Hgnitie chocolate-brown 
shales with thin purtings of sand; brown carbonaceous sands; tuffüaceous sxe, and 
beds of volennie ash and cross-bedded glass; chocolate-brown diatomaceous shales, 
and brown bentonitie shales, Essentially nonfoselliferous and essentially non 
marine 

B. C. Renick, 1986 (Univ. Tex, Bull 3619, table opp. p. 17, and pp. 32-43, on 
area btw, Walker and Gonzales Counties), Manning fm. ia here retained for the 
beds btw. top of Wellborn fm. (of which Carlos ss. is top memb.) and base of 
Whitsett fm. It does not seem to be appropriate to use McElroy fm. for these 
atrata, becouse Miss Ellisor includes Wooley's Muf clays, Wellborn sands, and 
Manning beds in the McElroy. Also, in paleontologic repta on wells McElroy has 
come to be almost synonymous with Teztuloria hockleyensta zone, but, ax Miss 
Ellisor points out, this foraminifer ranges up into uppermost Jackson strata. The 
Manning is here divided into (descending) : (1) Chaeolate-colored lignitie clay with 
interbedded tan sand and es. nnd gray tuffaceous ss. and thin beds of lignite, but 
chiefly nonmarine, 0 to 25 ft. ; (2) Yuma s3, 3 to 25 ft. ; (3) same as No. 1; (4) 
Dilworth s8., 2 to 22 ft.; and (5) chocolate-colored lignitic clay with interbedded 
tan sand and ss. and gray tuffaceous sg, thin beds of lignite: mostly nonmarine 
[thickness not given]. Thickness of Manning fm. 250 to 350 ft. 


= 


Manning Canyon shale. 


Pennsylvanian and upper Mississippian: Central northern Utah (Oquirrh 
Mountain region) and western Utah (Gold Hill district). 

J. Gilluly, 1932 (U. S. G. 8. P, P. 173). Manning Canyon sh.—Dominantly sh., with 
some thin beds of Is, and in lower half two fairly persistent qtzite beds The 
part above upper gtzite is Penn., that below it is upper Miss. Thickness 1,1402- 
ft. Grades into underlying “Great Blue" le. and into overlying Oquirrh fm. Where 
Ins, greatly predominate over sh. the beds are assigned to Oquirrh fm Ont- 
crops jn a narrow bund from Manning Canyon on SE. to valley of S, Fork of 
Ophir Creek, in Fairfield quad [This name Arst appeared in print jn 1920 
(Wash, Aemd, Sci. Jour, vol. 20, No. 17, pp. 423, 430), In a paper on tho 
Pnleozoie? of Gold Hill quad, Utah, by T. B. Nolan, who Identitled Gilluly"& 
Manning Canyon fm. in Gold Hill quad,] 


See also T, B, Nolan, 1984 (U. S. G. S. P. P. 177). 
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Mannington sandstone. (In Washington formation.) 
Permian: West Virginia and eastern Ohio. 


R. 


C, 


V. Hennen, 1909 (W. Va. Geol. Surv. Rept. Marshall, Wetzel, and Tyler Counties, 
p. 2260), Mannington sa.—Massive cliff-forming s&., 25 to 50 ft. thick, underlying 
Little Washington coal and overlying Waynesburg B coal. Named for Mannington, 
Marion Co. W. Va. 

R. Staufer and C, R, Schroyer, 1920 (Ohio Geol. Bury., 4th ser., Bull. 22), give 
5 sections in Ohio showing & to 99 ft. of Mannington sa, lying 17 ft. below 
Washington coal and 21 ft. below Lower Marietta ss. 


TMansfield group. 
Eocene: Northwestern Louisiana and western Mississippi, 


E. 


F, 


W. Hilgard, 1869 (Am. Jour. Sci, 2d, vol. 48, pp. 340-341; see also Prel. rept. 
geol. reconn, La., pp, 8-8, 1869). It will be extremely difficult to define the 
portions corresponding to each of the various marine epochs [of the Eocene]; 
meanwhile I propose to designate as Mansfield group that portion which, from 
its geographical position and general uniformity of materials, seems to be— 
lower portion of the Vicksburg bluff. It is very characteristically developed near 
Mansfield, La., and there presents a fenture foreign to the other lignitic groups 
I have investigated, viz, a ledge, X to 2 ft. thick, of an impure laminated Is. 
with numerous but mostly fragmentary impressions of licnitized stems and 
leaves. A narrow (44 to % inch wide) band of this rock seems to extend from 
Manstield a8 far as Shreveport, appearing mostly a few ft. below the hilltops. 
Bluish-gray clayey sands and mouse-colored laminated clays are predominant 
materials with which lignite beds are frequently associated. Appeurs to lie 
stratigrapbically higher than Jackson marine and to underlie the marls and Iss. 
at Vicksburg, Miss. 


. V. Hopkins, 1870 (La. Geol, Surv. 1st Ann. Rept., pp. 78, 83). Mansfield group 


of Hilgurd is a large mass of lignilie strata which dips under Jackson group. 
It ju probably parallel to Northern Lignitic of Miss. 

V. Hopkins, 1871 (La, Geol Surv. 2d Ann. Rept., pp. 3-35). Jackson group 
underlies Vicksburg group and overlies Claiborne group, It consists of marine 
strata, often containing massive clays, with characteristic fossils; lignitic beds 
that tell of swamps; nonfossiliferous laminated sands and clays that must have 
been deposited in brackish water subject to great variations in freshness, Dr. 
Hilgard named the liznitie beds and laminated sands and clays the "Mansfield 
group," and in this I followed him lust yeur, but the fossils I have had the good 
fortune to discover show that the group 1s parallel in age with tbe Jackson 
marine strata, I have submitted my collections to Dr. Hilgard, who has kindly 
determined them for me, and agreed to retain Mansfeld group only as a sub- 
division of the Jackson, 


As used in La, included Claiborne and Wilcox strata as well as Jackson fm. 


In Miss, the name was applied to Forest Hill sand, now regarded as basal 
fm. of Vieksburg group. 


Named for exposures near Manstield, DeSoto Co., La. 


Mansfield red beds, (In Chemung formation.) 
Upper Devonian: Central northern Pennsylvania (Tioga and McKean 


Counties) and northeastern Pennsylyania (Susquehanna and Wayne 
Counties). 


. P. Lesley, 1875 (2d Pa. Geol. Surv. Rept. I, pp. 45, 100, 108), mentions (p. 45) 


red beds which "cannot represent Bedford sh. of Ohio," but which "wil perhaps 
hereafter be identified with the Mansfeld red beds (of the Survey of 1841) crossing 
the Tioga River," Ou p. 100 he mentions “red beds in the top VIII (Chemung) 
called by me, in my report [published ??] of 1840, the Red Mansfield Bede of 
Tioga County." On p. 101 he says the Mansfeld beds are best developed in 
Tioga Co, The compiler is unable, without spending more time than the matter 
wurrants, to find where Lesley in 1840 or 1841 published the name Mansfeld 
red beds, 


. A. Ashburner, 1880 (2d Pa, Geol, Surv, Rept. R, pp. 43,73). Mansfield. Red Beds.— 


Red and gray sl, sh., and ss., 900 ft. thick, lying 350 ft. below top of Chemung 
in McKean Co., Pa, The red shales are no doubt the representatives of those which 
are found in the Chemung in vicinity of Mansfield, Tioga Co. and described 
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by Lesley in 1841 [1878], Rept, G, p, 94. Overlain by 350 ft. of gray st. and 
ss, and underlain by 650 ft. of gray sl. and as. all belonging to Upper Chemung. 

, €, White, 1881 (2d Pa. Geol. Surv. Rept. GS). Manefield reds, 90 ft, thick 
in Susquehanna and Wayne Counties, Lie 40 ft. below top of Chemung fm. 
Consist of olive, greenish, and brickored shales, with D ft, of shaly green ss, near 
middle. 


Mansfield sandstone. (In Pottsville group.) 


Pennsylvanian: Southwestern Indiana, 


T. C. Hopking, 1896 (Ind, Dept. Geol and Nat. Res, 20th Aun. Rept, 1895, pp 
186-213). Mansfleld of. and cal—Coarsegrained massive variegated sw, with 
some egl., lying at base of Coal Measures. Thickness few ft. to more than 100 
ft. In previous Ind, repts called Conglomerate, also Millstone grit Overlain, 
uncon. in places, by canl-benaring shales and sss.; uncon. underlain by Miss. 


For many years this name was applied to all Pottsville rocks of Ind., 
HL, and western Ky, but that use of the name has now been discon- 
tinued, and in Ind. it is now applied to basal few to 300 ft. of Potts- 
ville group, or to the beds beneath Brazil fm. 


Named for Mansfield, Parke Co, 


tMansfleld formation, 


Pre-Cambrian (middle and lower Huronian): Northwestern Michigan 
(Felch Mountain district). 

H, L. Smyth, 1809 (U. S, G. S, 19th Ann. Rept.. pt. 3, pp. 114—115). Mansfield 
fm.—Cbiefly üne- to medium-rrained soft mica schists which are exposed at only 
a few places in Feleh Mtn range. But a series of phyllites, les& metamorphic 
but otherwise milar and oecapying same [7] strat. position immediately above 
Kandvile dol, outerop to NW., at Mansfleld mine and N. of it near Michigumme 
River in T, 48 N. R. 31 W. For these reasons it is convenient to name the 
fm. from the Munsfield locality. [Thickness not stated.] Overlain by Groveland 
fm. [Vulcan fm.]. 


The rocks to whieh Smyth applied “Mansfield fm." in Feleh Mtn dist. 
were later (U. S. G. 5. Mon. 52, p. 303, 1911) named Feleh schist, being 
said to be younger than the rocks at Mansfield mine, to which Clements 
applied the name “Mansfield sl.” In 1985, however (U. 8. G. S. P. P. 
184), C. K. Leith, R. J. Lund, nnd A. Leith assigned Feleh schist to 
middle and lower Huronian. 


fMansfield formation (also slate). 


Pre-Cambrian (middle Huroninn) : Northwestern Michigan (Crystal Falls 
district) 

M. Clements, 1899 (U. &. G. S. 19th Ann. Rept., pt. 3, pp. 36-48, 62, pl opp 
p. $4). Mansfield fm. (heading),—Chiefly sl. Ineludes graywackes, clay alates, 
phyllites, siderite slates, cherts, ferruginous cherts, and iron ores interbedded. 
Colors olive green and purplish black to bright red. Max. thickness in Crystal 
Falla dist. 1,500 to 1900+ ft. Appears to correspond etratigraphically and 
Mthologically to Siamo sl, of Marquette dist. Named "Mansfield si.” because of 
exposures at Mansfield village and Mansfield mine. Overlies Randville dol, On the 
whole the Hemlock volesnie fm. is younger than Mansfield aL, but some of lower 
Hemlock beds are contemp. with some of upper Mansfeld beds. 

C. R, Van Hise and C. K. Leith, 1911 (U. S. G. 8. Mon. 52, pp. 281-206, 308, 324) 
One of principal local sed. units within Hemlock fm, was described and mapped 
in U, S. G. S. Mon. 38, 1899, on Crystal Falls dist. ns “Mansfield sl" Ie here 
called iron-bearing al, memb. Is interbedded [p. 201 suya of top; pp. 205 and 
607 any near top] of Hemlock fm, 


Mnnstield beds. 
Pennsylvanian: Southeastern Massachusetts. 


. B, Woodworth, 1899 (U. S. G. S, Mon. 33, pp. 134, 188-191). [In table on p. 
134 Mansfeld bede are included in Rhode Island Coal Measures and are placed 
above Cranston beds and below Tennile Hiver beds. In description of Manafleld 
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area, Bristol Co, Mass. on pp. 188-191, the name "Mansüeld beds" ja not eme. 
ployed, Dut the beds overlying the Wamsutta "series" there are described as 
quartz pebble aod qtzite cgla. and gray 858.] 


Mansonville slates, 
Upper Cambrian: Quebec. 


T. H. Clark, 1934 (Geol. Soc. Am. Bull, vol. 45, No. 1, p. 11). 


tManti beds, 

Eocene (middle): Central Utah (Wasatch Plateau region), 

E. D. Cope, 1880 (Am, Nat, vol. 14, pp. 202-304), A series of calc, and alliceo- 
cale. beds which contain the remaina of different species of vertebrates from those 
which have been derived from either the Green River or Amyzon beds. There is 
nothing to determine to which part of the Eocene this fm. should be referred, 
but it Ix tolerably certain that it is to be distinguished from the Amyzon beds 
Petrographieally it is most like the Green River, as it consists in large part 
of whales, Until ita proper position can be ascertained 1 propose that the fm, 
be called Manti beds, [Apparently named for Manti, Sai Pete Co.] 


Later work proved these beds to be Green River fm., by which name they 
are now known. 


Manuels formation, 
Middle Cambrian: Newfoundland. 


G. Van Ingen, 1914 (Princeton Univ. Contr. to geol. of Newfoundland, No. 4). 
Manuels fm.—Vossiliferous black, brown, and olive ahales, thin sas., and Knlkballen, 
with phosphorite at base. Assigned to Middle Camb, Overlain by Elliott Cove fm, 
(Upper Camb.) and discon. underlain by Hantord fm. (Lower Camb,). ([Deriva- 
tion of name not st&ted.] 


Manzanan series, 
Pennsylvanian: New Mexico. 
See under Mosca ia. 


Manzanilla formation, 

Tertiary (Miocene?) : Trinidad, 

R. J. L. Guppy, 1866 (London Geol Soc. Quart. Jour, vol 22, pp. 572-673). Man- 
szandila beds, Assigned to lower Mio. 

W. If, Dall, 1898 (U. S. G. &. 18th Ann, Rept., pt. 2, p. 344). Manzanilla bela of 
Trinidad Island assigned to middle Eo 

G. A. Waring, 1926 (Johns Hopkins Univ. Studies in geol, No. 7, p. 09) Man- 
manilia fm., Trinidad, assigned to Mio 


Manzanilla beds. 
Oligocene: Costa Rica, 
A. H. Redfield, 1923 (Econ. Gaol., vol. 18, p. 962) and 1924 (Revista econômica San 
Salvador, año 11, No, 4, p. 175). Assigned ro Olig. 


Manzanita dacites. 
See under Weat Prospect basalt. 


Manzano group. 

Permian: New Mexico (widespread). 

C, L. Herrick, 1900 (Am, Geol, voL 26, p. 887; Jour. Geol, vol. S, pp. 112-126; 
N. Mex. Univ. Bull., vol. 2, pt. 2, fuse, 3, p. 4). Manzano series.— Large series of 
conrse red qtsites and sss. interbedded with dark earthy Iss. and shales. Rests on 
large series of massive gray siliceous lime (which separates it from underlying 
Coyote ss.) and is overinin by 500 ft. of reddish Is, 85, and gyp. containing 
Perm. fossils near base, [Derivation of name not stated.] 

C. H. Gordon, 1907 (Jour. Geol, vol. 15, pp. 810-816). Manzano group divided into 
(descending) : (1) Gray ls., O to 500 ft. ; (2) alternating yellow, pink, and white sas. 
and shales, with lenses of gyp. and subordinate 1s., 500 to 1,000 ft.; (3) dark-red 
sss. interstratified with red sandy shales and some thin beds of bluish drab 
earthy ls., 400 to 800 ft. Overlies, with uncon., Madera Is, top fm. of Magdalena 
group. 
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W. T. Lee, 1900 (U. 8. G. S. Bull 389). Manzano group is here divided into 3 
fms., named (descending) San Andreas la., 1504- ft.; Feso fm., 610-- ft.; and 
Abo sa, 300+ ft, The Abo rests uncon, on Madera ls., the upper fm. of Magda- 
lena group, and the Manzano is separated from overlying fms. by an uncon. It is 
clear, from Herrick'g original definition of Manzano group and from his other writ- 
ings, that he included in his Manzano group only (1) the lower or red ss. here 
named Abo 48., with which he associated the overlying gyp.; (2) the middle or 
chocolate-colored sediments; and (3) the upper or vermilion beds, The present 
writer has combined Nos. 2 and 3 and herein named them Yeso fm. The massive 
upper Is, which overlies the gypsiferous sh. and ss. and which is here named 
San Andreas 18., is not described in any of the literuture of Rio Grande region, 
although Herrick Includes it in his sections, It contains an abundant fauna, 
which clearly allies it with the red beds in the Penn. [now called Permian], and 
it is therefore included in Manzano group, although it was not originally so in- 
cluded by Herrick. So far as known the San Andreas ls, is uppermost memb, of 
Manzano group, but it cannot be asserted at present that there are no younger 
Penn. beds in Rio Grande region, or that no Triassic occurs there, The red 
sediments near Carthage, which apparently are above San Andreas ls, are the 
only ones known that may represent Perm. or Triassic time. They differ con- 
siderably in general appearance from known Manzano, and nothing was found 
to indicate whether they belong in Manzano group or represent a younger fm. 
[The Manzano group has for several yenrs been classified ns Perm.] 


Mno clay. 
Miocene; Dominican Republic. 
T. W. Vaughan et al, 1921 (Dominican Rep. Geol. Surv. Mem, 1, p. 74). 


Mao Adentro limestone. 
Miocene: Dominican Republic. 
C. W, Cooke, 1920 (Geol. Soc. Am. Bull., vol. 31, p. 219), 


Maple Green andesite, 
Devonian: New Brunswick. 
W. V. Howard, 1926 (Geol. Soc. Am. Bull., vol. 37, p. 484). 


Maple Hill limestone, (In Wabaunsee group.) 

Pennsylvanian: Southeastern Nebraska and eastern Kansas, 

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull. 1, 2d ser., p. 80). Maple Hitt 1s,—HBluish- 
gray, somewhat aren. irregular 1&, 2 to 4 ft, thick, Forms a small fall in Maple 
Creek about 2 mi. SW. of Maple Hill, Kans. Is well shown under Pony Creek 
bridge 8, of Falls City and at other places in Nebr., thinning to NE. Overlies 
Pierson Point sh, und underlies Table Creek sh., all included in MeKissick Grove sh. 
memb, of Wabaunsee fm. 


The sh. overlying Maple Hill Is. was, in Aug. to Sept. 3, 1952 chart of R. C. 
Moore, named Frenck s, and Table Creek sh. was restricted to upper 
part of the original Table Creek. In Oct. 1932 chart, however, Moore and 
Condra transposed these names, and described the sh. resting on Maple 
Hill ls, as Table Creek sh, [restricted]. 

G. E. Condra, 1935 (Nebr. Geol, Surv. Paper No. 8, p. 10). Maple Hill la, underties 
"Table Creek sh, and overlies Pierson Point sh. 

R, C, Moore, 1936 (Kans, Geol. Surv, Bull. 22), discarded McKissick Grove gh, and 
treated its subdivisions us fms, in Wabaunsee group. 


Maple Mill shale. (In Kinderhook group.) 


Mississippian: Southeastern Iowa and probably western Illinois (Pike 
County). 

H, F. Bain, 1895 (Am, Geol., vol, 15, p. 322), Maple Mill sh.—Nonfossiliferous dark 
green to blue argill, sh., 30 to 200 ft. thick, Underlies English River grits, and 
is younger than Louisinna ls., which is absent, Basal fm. of Kinderhook in SE. 
Iowa. [In Iowa Geol Surv., vol, 5, 1896, Bain gave thickness of Maple Mill sh, 
in Washington Co., Iowa, as 160 to 290 ft.] 

R, C, Moore, 1928 (Mo. Bur. Geol, and Mines, vol, 21, 2d ser., pp. 21-23, chart opp. 

p.282). Maple Mill sh. memb. of Hannibal fm—Blue or green, argill, locally cule. 
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drab, sparsely fossiliferous sh, Thickness at Prospect Hill, Burlington, Iowa, 33 ft. 
(19 ft. exposed and 14+ ft. more concealed). Basal memb. of Hannibal fm. at 
Burlington, where it grades into overlying English River ss. memb, of the Hannibal. 
At Kinderhook, Pike Co, IL, 4% ft, of similar sh, is tentatively correlated with 
Maple Mill memb, Uncon. overlies Sweetland Creek sh, 

L. R. Laudon, 1931 (Iowa Geol, Surv., vol. 35, pp. $41-387-+-). Maple Mill fm., basal 
fm, of Kinderhook series, rests uncon, on Sheffield fm, and Cedar Valley Is, and 
is copformably overlain by English River fm, 

R. C. Moore, 1935 (Rept, 9th Ann. Field Conf, Kans, Geol, Soc, pp. 40, 245), Fme, 
equiv, to Hannibal fm, nre English River ss. and part or all of underlying Mapte 
Mill sh. of SE. Iowa. [In table on p. 245, Moore showed Maple Mill sh, as under- 
lying English River sa, and overlying Sweetland Creek sl} 


Type loc. appears to be at Burlington, Iowa. 


Mapleton sandstone, 
Devonian: Northeastern Maine (Aroostook County). 


H. S, Williams, 1899 (Am. Jour. Sci., 4th, vol. 8, p. 360, footnote). Mapleton s8.—A 
massive and in places coarse red ss., in which plants (Petlophyton, etc.) have been 
found. Is of Dev. age but somewhat younger than Chapman as, 

H. E, Gregory, 1900 (U. S. G, 8, Bull, 165, pp. 136-137). Mapleton ss—Reddish- 
brown sss. and coarse cgis, in beds 10+ ft. thick, covering nearly all of E. half 
of Mapleton Twp, Thickness 180 ft, Overlain by fine-grained gray sss, having 
uppearance of Chapman ss. Belleved to uncon, overlie Aroostook Is., but contact 
not seen, 


On 1983 geol. map of Maine, by A. Keith, included in Middle and Lower 
Dev. block. 


TMapleton granite, 

Devoniun: Northeastern Maine (Aroostook County). 

H. E, Gregory, 1900 (U. 8. G. 8, Bull, 165, pp. 105-106, 146-148). Mapleton granite 
(locally known as Munson's granite).—1n parts of field it is almost black; in other 
places it ia of light color, The dark and light areas are not confined to any par- 
ticular locality, and transition from one to the other may occur within a few 
inches or be imperceptible for rods, Field relations indicate it is intrusive, Named 
for occurrence on a low rounded hill in NE. corner of Mapleton Twp, Aroostook 
River, Aroostook Co, The granite forms part of the hill, 


On 1983 geol. map of Maine, by A. Keith, the igneous rocks of Mapleton 
region are mapped as (1) rhyolite, andesite and trachyte of Dev. age; 
(2) rhyolite breccia, tuff, and sl, of Dev, age; and (3) diabase and 
amygdaloid of mainly SiL age but including some Dew. 


F. W. Toppan, 1932 (Geol. of Maine, p. 78), assigned this granite to Dev, 


Maplewood shale. 

Silurian: Western New York (Rochester region). 

G. H. Chadwick, 1018 (Geol, Soc. Am. Bull, vol, 29, pp. 327-368). Maplewood sh,— 
Basal div. of N. Y. Clinton. Max, exposure in Genesee Gorge nt Maplewood Park, 
Rochester, where 21 ft, of fine-grained unetuous bright-creen nonfossiliferous sh. 
of uniform texture rests on Thorold es, ‘This is Hall's "lower green sh." and Hart- 
nage] “Sodus” exclusive of uppermost 3 ft, This sh. probably terminates eust- 
ward without reaching Sodus, the true Sodus sh. being a higher memb, Strat. roln- 
tions of the Maplewood are with the beds below rather than above, Older than 
Bear Creek sh. and Martville ss, 

E, O, Ulrich, 1923 (Md. Geol, Surv. Sil. voL, pp. 101, 247, etc.), placed Mapletoood eh, 
below Reynales ls. and above Thorold ss, nt Rochester nnd elsewhere, This is 
position assigned to Maplewood sh. by W. Goldring, 1931 (N. Y. State Mus. Hab, 
10), who listed it (p. 317) as present in western, west-central, amd central N, Y 
In central N, Y. she showed it as lying on Oneida cgl., instead of on Thorold gs. 

J. T. Sanford, 1935 (Jour. Geol., vol. 49, No. 2, Feb—Mar., p. 174). Maplewood sh, 
occurs only in vicinity of Rochester. 

G. H. Chadwick, 1935 (A. A. P. G. Bull., vol. 19, No. 5, p. 702), stated the ss, beneath 
Maplewood sh. at Rochester is not Thorold s8., but a younger ss, of Clinton ago, 
which he has named Kodak white se. 


151627°—38 4 


1292 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


Maquay formation. 
Oligocene or Miocene; Cuba, 


N, 


H. Darton, 1926 (Wash, Acad, Sci, Jour., vol, 16, p. 331). 


Maquereau series, 
Ordovician (?) : Quebec (Gaspé Peninsula), 


8. 


c. 


C. 


A. Northrop, 1932 (Geol, Soc, Am, Bull., vol. 48, No, 1, pp, 270-271). AMnquercan 
series.-—Oldest rocks at Port Daniel, on S. shore of Gaspé Peninsula, Unfossiliter 
ous arkoses. Probably enrliest Ord, Underties Mictaw series (black shaleg and 
tuffaccous graywackes of late Trenton to early Eden age) 

H. Kindle, 1935 (Geol. Soc, Am. Proc. 1024, p. 254). Magquereow fm, assigned 
to pre-Camb. 

H. Kindle 1938 (Eastern Geol., No. 1, April 1936, p. 1). Maguereau fm. ta 
assigned to pre-Camb, because boulders of ita rocks make up basal] ogl, of Mictaw 
fm. (Middle Ord.). 


Maquoketa shale. (In Richmond group.) 
Upper Ordovician: Iowa, western Hlinois, southern Minnesota and Wiscon- 


C. 


sin, and eastern Missouri. 

A. White, 1870 (Iowa Geol. Surv, vol. 1, pp. 180-182). Maquoketa shales.— 
Bluish and brownish shales, SQ ft, thick, forming top fm, of Lower Ord. in Towa 
Equiv. to [go-culled] Hudson River shales of Hall. Overlnin by Ningura 18. and 
underlain ty Galena Is. 


Adopted by U. S, Geol. Survey as middle fm. of Richmond group in Lower 


Miss, Valley, where it is overlain by Girardeau Is. and underlain by 
Fernvale ls. In Upper Miss. Valley region the Fernvale and Girardeau 
lss. are absent, and the Maquoketa was for many years considered sole 
representative of Richmond group, and was there defined as resting on 
Galena dol and as overlain by Niagara dol. In enstern Iowa and SW, 
Wis., however, 10 to 40 ft, of interbedded Is, and sh, at base of Maquoketa 
were in 1907 named Dubuque fni. by Sardeson and excluded from what he 
culled Maquoketa sh. proper, but included in his Maquoketa stage. These 
basal beds are of basal Richmond age, and according to E. O. Ulrich 
(Wis, Acad. Sci. Trans., vol 21, pp. 71-93, 1924) they are much older 
Richmond than Fernvale ls., and therefore are older than true Maquoketa 
sh, They are present in western Wis. btw. Maquoketa nnd Galena. The 
U. & Geol. Survey has adopted Dubuque fm. ns distinct from and as 
underlying Maquoketa sh. In lows and western Ul, a few ft. of pre- 
Niagara Sil. rocks have been reported as overlying Maquoketa &h. and 
in western Wis. E. O. Ulrich has reported the discovery of 60 ft, of dol. 
of late Medina age in rocks heretofore called Niagara dol, He has named 
these rocks Burroughs dol. In that area, therefore, the Maquoketa is 
uncon. overlain by Burroughs dol, and not by Niagara dol. In NE, Iowa 
and SW. Wis, the Maquoketa becomes n group, divided into fms., which 
have been named (descending): Brainard sh., 120 ft.; Fort Atkinson ls, 
40 ft.; Clermont sh., 10 to 15 ft.; Elgin 1s., 50 to 70 ft. 


Named for exposures on Little Maquoketa River, Dubuque Co., Iowa. 


1Maquoketa series. x 
A term applied by F. W. Sardeson (Am. GeoL, vol. 19, 1897, pp. 330-330) to 


Ord. beds overlying his Galena series in Upper Miss. Valley States and 
divided into (descending): Wykoff fm.—Richmond 15; Maquoketa 
fm.—Utica sh.; transition fm. (Triplecia bed). 


Maquoketan series. 
A 


term employed by C. [R.] Keyes instead of Maquoketa group or Maquoketa 
sh. of other geologists. 
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Marac formation. 
Eocene: Trinidad. 
G. A. Waring, 1026 (Johns Hopkins Univ. Studies in Geol No. 7, p. 40). 


1Marais des Cygnes coal series, 
Pennsylvanian: Enstern Kansas and northwestern Missouri. 


G. C, Swallow, 1866 (Kans. Geol. Surv. Prel. Rept., pp. 22-24), AMarais dee Cygnes 
coal series.—Series of lss., 885, Shales, and couls, 303 ft. thick, including beds Nos. 
178 to 202 inclusive of geol. section of enstern Kans. Underlies Well Rock series 
and overlies Pawnee Is, series. 

H. Hinds and F. C. Greene, 1915 (Mo. Bur. Geol. and Mines vol, 13), Marais des 
Cygnes coal series abandoned. Included Pleasanton fm. and possibly higher strata. 

E, C, Moore, 1956 (Kans. Geol, Surv. Bull, 22, pp. 63-07, 72). Marais des Cygnes 
con] series of Swallow included Bourbon, Memorial, Lenapab, Nowata, Altamont, 
and Bandera fms, 


Named for exposures on Marais des Cygnes River, Kans. 


Marais des Cygnes shales. 
Pennsylvanian: Kansas and Missouri. 


C, R. Keyes, 1900 (Iowa Acad. Sel, Proc., voL 7, p. 84). Maraís dea Cygnea shalcs.— 
Restriction of G, C. Swallow's name to shales lying btw, Pawnee Is. below and 
Bethany ls. above, instend of accopting the name Pleasanton, introduced in 1805 
to cover the strata btw. the iss. mentioned. 

H., Hinds and F. C. Greene, 1915 (Mo, Bur, Geol. and Mines vol 13). Marais des 
Cygnes shales of Keyes is same as Pleasanton fm., the upper Is, referred to being 
Hertba 12., and not Bethany Falls la, 

R. C, Moore, 1996 (Kans, Geol Surv, Bull. 22, pp. 63-67, 72). *Marais des Cygnes 
shales of Keyes included Bourbon, Memorial Lenapah, Nowata, Altamont, and 
Bronson fms, 


Named for Marals des Cygnes River, Kans, 


Murathon conglomerate, 

Pre-Cambrian (upper Huronian); Central northern Wisconsin (Marathon 
County). 

B, Weidman, 1907 (Wis, Geol, Nat, Hist, Surv. Bull. 16, p. 302). Marathon egt. 
(also, in heading, Marathon City cegt.).—Mainly ns egl, occurring in and near 
Marathon, Marnthon Co. Probably not more than 100 ft. thick. Appears to be 
basal cgl. portion of a much thicker sed, frm. which has been eroded away 
Rests uncon. on granite, Is of either upper or middle Huronian age, 

C. R. Von Hise and C. K, Leith, 1911 (U. 8, G. s. Mon. 52, chart opp. p. 598), 
assigned this fm. to Animikie group (upper Huronian). 


tMarathon series. 
Ordovician (Middle nnd Lower) and Upper Cambrian: Western Texas 
(Marathon region). 


J. A, Udden, C. L. Baker, and E. Bise, 1010 (Univ, Tex. Bur. Econ. Geol. and Tech. 
Bull 44, pp. 97-35). Marathon serica.— Named by Baker. Consists of (deacend- 
ing) : (1) Yellowish-brown sbales interbedded with thin gray ls, of Middle Ord. 
age, 375 ft.; (2) 500 ft. of interbedded green, gray, and black shales and thin 
brown sss, exact age unknown; (3) 130 ft, of dark-grny thin-bedded Is, of Lower 
Ord, age; (4) 300 ft, of fine-zrnined, coarse-grnined, and conglomeratic ssa. inter- 
bedded with green or light bluish-gray shales; (5) 300 ft. of interbedded dark- 
colored sss. and shales, containing Lower Ord, fossils 100 ft. below top, The 
entire succession has not yet been found at one locality, and it may contain other 
unknown members. In places one or more of upper members were removed by 
erosion prior to deposition of Mnravillas chert. Overlies Upper Camb. Brewster 
fm, and is uncon, overlain by Maravillas chert. 

P. B. King, 1931 (A. A, P, G. Bull, vol 15, No. 9, pp. 1066-1067). "Marnthon 
series” was named for Marathon region, without reference to definite type loc., 
and included 5 subdivisions, which are here named (descending): Woods Hollow 
sh. (of Middle Ord., Trenton age), 200 to 500 ft.; Fort Peña fm. (of Black River 
or Chazy age), 200 ft; Alsate sh. (of Beekmantown age), 100 ft.; Marathon ds. 
(of Beekmantown age), 850 to 1,000 ft.; and Dagger Flat ss, (of Upper Camb, age), 
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3004. ft. The term “Marathon series” is therefore too inclusive and indefinite 
for further wse, and it is here proposed to restrict the term to the Iss. and 
ussociated rocks which actually crop out within town of Marathon, and which 


are here designated Marathon ls 


Marathon limestone. 
Lower Ordovician (Beekmantown): Southwestern Texas (Brewster 


County). 

P. B, King, 1931 (A. A. P. G. Boll, vol. 15, No, 9, pp. 1056-1069, 1079). Marathon 
Is.—Lesw, and associated rocks of Lower Ord, (Reekmantown) age, which crop out 
in streets nnd vacant Jota of town of Marathon. ‘The basal beds, which rest on 
Dagger Flat as. (Upper Camb.) crop out 1 mi. SW. of railway station on N. side of 
old roud to Alpine; and the highest beds, which dip beneath Alsate sh., oceupy a NE, 
belt of outcrop which crosses Boquillas road 144 mi. 8. of station. Thickness of 
fm, 350 to 1,000 ft. Most conspieuous parts of fm. are beds of flazgy dense groy 
or black ]&, weathering ashen gray or bluish, and breaking with concholdal fracture ; 
partings of sh, separate most layers aud there are m few thick members of 
greenish clay sh.; the sh. partings and the clay sh, probably comprise 14 to W of 
fm.: btw. the lss. ate a few layers of ss. and many beds, 1 to 4 ft, thick, of 
intraformational cgl; near middle js Monument Spring dol memb., 75 ft. thick. 
The Marathon lg. correlates with EI Paso Is 


Marathon sandstone member. 

Upper Devonian: Southern central New York (Ithaca region). 

K. E, Caster, 1983 (Geol Soc. Am. Bull, vol 44, No. 1, p. 202). Marathon av. 
memb., 35 ft. thick; underlies Triphammer eh, memb, and overlies Williams 
Brook coyainite memb.; all included in Ithaca fae subgroup of Ithaen-Enfleld 
group of fms. in Ithaca region, The Marathon aud Triphammer probably constitute 
Oneonta of the East, [Derivation of name and charactor of as. not stated.) 


Marnthon City conglomerate. 
See under Marathon cgl, pre-Camb, 


Maravilla dolomite. 
Name applied by €. [R.] Keyes (Pan-Am. Geol, vol. 65, No, 1, Feb, 1966, 
pp. 42, 49, 50) to cover Udden's Vidrio dol, Gilliland dol, and upper 
Tessey dol. of Glass Mtns, Tex. Named for "intermittent stream that 
flows by Marathon town to Rio Grande but heads in the Glass Range, 
where it is the drainage chaunel of the deep Gilliland Canyon." 


Maravillas chert. 

Ordovician (Upper): Western Texas (Marathon region). 

J. A. Udden, C. L. Baker, and E. Boise, 1916 (Univ. Tex, Bur. Econ. Geol and 
Tech, Bull. 44, pp. 35-39). AarertHas chert.—Named by Baker. Lower part is of 
Middle Ord. nge, and consists of 400 ft. imax.) of hard gray Is. with nodules 
und lenticular masses of dark-colored chert, The opper 300 ft, consists of thin 
alternating beds of dark-colored chert and gray Iss., often conglomeratic, and 
is of Lower Sil. age. [Upper Ord. in 1919 ed. of book cited.)  Uncon, overties 
Marathon series and uncon. underlies Caballos novaculite in Marathon region, 

C. L. Baker and W, F. Bowman, 1017 (Univ, Tex, Bull 1753, table opp. p. 78), 
ussired Maravillas chert to Trenton and Fernvnle epocha. 

P. B. King, 1931 (A. A, P. G. Bull., vol, 15, p. 1073), assigned entire fm. to Upper 
Ord. (Trenton is Middle Ord,). 


See also under Solitario fm. 
Named for Maravillas Gap, Brewster Co. 


Marble Bay formation. 
Jurnssie or Triassic: British Columbia, 


O. E, LeRoy, 1908 (Canada Dept, Mines, Geol Survey Branch Pub. 996, p. 16). 
[Assigned to '"Devono-Carbf," More recent Canada repta assign the fm. to Jurassic 


or Triussic.] 
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Marble Canon limestone. 
Carboniferous: British Columbia. 


G. M. Dawson, 1896 (Canada Geol Surv., n. &, vol 7, pp, 26B, 39B to 40B) 
[Assigned to Curbf. and all later repts classify It thus] 


Marble Cliff limestone. (In Columbus limestone.) 
Middle Devonian: Central Ohio, 


C. S, Prosser and W. C, Morse, 1915 (Outlines of field trips in geology in central 
Ohio, pp. 14, 17) Marble Cliff le. proposed for upper memb, (thickness & eharne- 
ter not given] of Columbus ja, on aceount of excellent exposures in banks of Scioto 
River and extensive quarries at Marble CIT [Franklin Co.]. Underlain by Belle- 
point te memb, of Columbus Is, ond overlain by Delaware ls. 


Marbled limestone. 
A name applied in early repts on Ariz. to Muny ls. (Middle Camb.) of pres- 
ent nomenclature. 


Marble Falls limestone, (Of Bend group.) 

Pennsylvanian (Pottsville) : Central Texas. 

R. T. Hill, 1889 (Am. Geol, vol 3, p. 289) Enerinital or Marble Falle Is.—PBasal 
fm. of Cartf. In Burnet and Travis Counties, Tex. Thickness 500 ft, Overlies Ril. 
and underlies 300 ft. of Carbf, bituminous shales nnd sss, at Marble Falls and 
Bmithwiek. 

T. Hill, 1901 (U. 8, G, S. 21st Ann. Rept., pt. 7, pp. 87-96). Marble Falls le— 

Shaly fossiliferous 1s, 300 ft. thick. Is basement Is. over which the river falls at 

Marble Falla, 

S. Paige, 1912 (U. S, G. & Llano-Burnet folio, No, 189), Marble Falls 1s,—Alter- 
nating Ies, of dark-gray, light-cray, dove, and dark-blue to black color, Many beds 
contain abundant cherty nodules, largely dark or black. "Phe bottom is in most 
places marked by a thin Is. egl, and in one place by a very coarse angular egl or 
breccia, but there are localities where little or no diseordance jn sedimentation 
could be observed, At Marble Falls it includes at top 20 ft. of thin-bedded black ah 
underlying the soft Smithwick sh. Thickness 250 to 450 ft. Underlies Smithwick 
eh. and uncon, overlies Ellenburger Is, (Ord. and Camb.), Assigned to Penn, Is 
younger than the Misa, sh, Included 1n Bend series of Tex. Survey [and later 
named Barnett sh.]. 

F. B. Plummer and it, C, Moore, 1922 (Jour. Geol, vol. 30, pp. 25, 26; Univ. Tex 
Muth 2132) Marble Pulls 15. overlies Barnett ah. (Miss). The latter ls absent 
at type loc. of Marble Falls [Burnet Co,] 


R. 


Marblehead Hmestone, (In Columbus limestone, ) 
Middle Devonian: Northwestern Ohio. 


E, Orton, 1888 (Ohlo Geol. Surv. vol 6, pp. T5. 740-750, 758). Marblehead ts. de- 
seribed by Hawes (10th Census, vol 10, p. 80) as bituminous doL, but other por- 
tions of Corniferous Is, are much more bituminous. 

C, K, Swarts, 1907 (Johns Hopkins Univ. Circ. No. 7, p, 62). Marblehead memb.— 
Gray l», 38 to 41 ft. thick, forming middle memb, of Columbus fm. Overlain by 
Venice memb. and underlain by Bellepolnt memb. 


Named for Marblehead Peninsula, near Sandusky, 


Marble Hill marble, (In Richmond group.) 
Upper Ordovician: Southeastern Indiana, 


D. D. Owen, 1859 (Rept, gool, reconn, Ind, made in 1837, pp. 28, 29, et seq). Mar. 
ble Hill rock.—Shell marble, 20 ft, thick, quarried at Deans quarry, Marble Hill. 
Overlain by dark-colored Ord. marlite and underlain by 177 ft. of alternating blue 
Ord. 1s. and maris. 

W. W. Borden, 1874 (Ind. Geol. Surv. Sth Ann. Rept., p. 139), described Marble Hill 
marbte atratum, 20-- ft. thick, as lying lower in "Cincinnati group" than his Madi 
aon rocks 


. Named for Marble Hill, near Madison, Jefferson Co. 
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Marcellon quartz porphyry. 
Pre-Cambriun (pre-Huronian?): Central southern Wisconsin (Columbia 


R. 


C, 


County). 

D. Irving, 1877 (Geol Wis, vol. 2, p. 519). Marcetlon quartz porphyry [two 
varieties described], occurs in sec, 7, town of Marcellon, Columbia Co. 

R. Van Hise and C. K, Leith, 1911 (U. 8, G. S. Mon. 52, p. 305). “May te sup- 
posed to be pre-Huronian.” 


Marcellus shale. (In Hamilton group.) 
Middle Devonian: New York, eastern and central Pennsylvania, New Jer- 


L 


E. 


J. 


sey, western Maryland and Virginia, and West Virginin. 


. Hall, 1889 (N. Y, Geol, Surv, 3d Rept, pp. 295-296). Marcellus shalea.—Shalea 


uncon. overlying Seneca ls, [upper part of Onondaga 1&] and separated from over- 
lying Ludlowville shales by (ascending) dark slaty fossiliferous sh., compact blue 
»h., nnd fissile olive or bluish sh, The lower part of Marcellus mass is black and 
slaty, with Is, nodules or concretions, 

Vanuxem, 1840 (N. Y. Geol Surv, 4th Rept.). The upper shales of Marcellus 
are less highly colored than underlying shales and break into small fragments, fat 
and showing tendency to peculiar concretionary structure. They are overlain by 
Skuneateles shales and underlain by Marcellus shales (deep black), 


. Hall, 1848 (Geol N. Y. div. 4, 4th dist., pp. 177-183). Marcelfua sh.—Overiles 


Corniferous [Onondaga] ls, and underlies Hamilton group, Admits of two divi- 
sions, The lower div. is very black, slaty, und bituminous and contains tron py- 
rites in great profusion; some portions are cnle.; and it is always marked by one 
or more courses of concretions or septarin which are often very large. "This div, 
terminates upward by n thin band of ls. above which the sh, is more fissile, and 
gradually passes from black to olive or dark slate color. 

Emmons, 1846 (Agric. N. Y, vol 1). The Hamilton and Marcellus shales are 
dificult to separate except by fossils. 

M, Clarke and D. D. Luther, 1904 (N. Y. State Mua, Bull, 63). The Marcellus beds 
or stage as generally applied in N. Y. geology are divided into (descending): Car 
diff sh. (="Upper shales of Marcellus" of Vanuxem), 50 to 100 ft.; Stafford 1s., 
8 inches; and black slaty Marcellus ali, 50 ft, The Marcellus beds or stage under- 
lie Skaneateles sh, and rest on Onondaga Is. Authors recommend restricting Mar 
cellus to basal black sh, At Marcellus village, Onondaga Co, from which place 
the name is derived, only the lower layers of this black ah. are well exposed, and 
our observations both in that region aud westward indicate desirability of re 
stricting Marcellus to these lower shales, [In subsequent repts Luther dropped 
Marcellus in broad sense, but some geologists continued to use it. C, A, Hartnagel, 
1912 (N. Y. State Mus. Håb, 19) used the name in both senges.) 


In subsequent repts the Cardiff sh. has been both included in and exeluded 


a. 


from Marcellus sh, The greatly predominant usage, however, has been to 
restrict Marcellus to the scantily fossillferous black shales btw, the 
Cardiff and the Onondaga Is. These black shales, with the included thin 
Cherry Valley Is., aggregate 62 to 145 ft. in thickness btw, Unadilla Valley 
and Seneca Lake region, to W, 

A. Cooper, 1020 (Am. Jour. Sei, 5th, vol. 19, pp. 116-134, 214—236), in- 
eluded Cardiff in Marcellus and included Marcellus in his Hamilton 
group, (See 1930 and subsequent entries under Cardiff sh. memb., and 
under Hamilton fm.) 


W. Goldring, 1931 (N. Y. State Mus. Hdb, 10), iucluded Marcellus in 


Hamilton. 


The following recent repts exclude Marcellus from the Hamilton: R. Ruede- 


mann, 1930 (N. Y. State Mus. Bull 285); D. H. Newland and €, A 
Hartnagel, 1932 (N, Y. State Mus, Bull, 205, p. 106) ; R. L. Moodie, 1935 
(N. Y. State Mus. Hdb. 12. p. 36) ; W. Goldring, 1933 (N. Y, State Mus, 
Hab. 14, p. 37, and 16th Int, Geol. Cong. Guidebook 4, p. 28); C, P. 


Berkey (7?), 1933 (16th Int. Geol. Cong. Guidebook $9, pl. 9). 


The following recent repts include Marcellus in the Hamilton; G, H. Chad- 


wick and G, M, Kay, 1933 (16th Int, Geol. Cong. Guidebook 9A); D. H. 
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Newland, 1983 (16th Int, Geol. Cong. Guidebook 4, table opp. p. 6); B. 
Willard and A. B. Cleaves, 1983 (Geol Soc, Am. Bull, vol. 44, pp. 
757-782); B, Smith, 1935 (N. Y. State Mus. Bull. 300, pp. 22-37); 
W. Goldring, 1935 (N. Y. State Mus, Bull, 308, p. 148) ; and B. Willard, 
19395 (Geol, Soc, Am, Bull, vol. 46, pp. 1275-1290), Willard introduced 
the new name Afahaüntango fm. for the post-Marcellus rocks in Pa. that 
have for many years been called Hamilton fm. 
Smith, 1935 (N. Y. State Mus. Bull. 300, pp. 34-85). The black sh. above Cherry 
Valley Ie hna been named Chittenango memb. of Marcellus by Cooper. ‘Thia sh. 
ix the Marcellus per erceltenee, which typifies the formational series. But the 
term “Marcellus” should not be used in a larger sense for the series and in a 
more restricted sense for the Mack beds above the Cherry Valley. A acparate 
name for this sh. is justified, although many geologists will probably regret the 
discontinuance of the older term for this rock, Base of the Chittenango is well 
defined by top of Cherry Valley 1s., but top ix Impossible of precise delimitation 
at most localities, becouse of gradation into overlying Cardiff sh. 

W. Goldring, 1936 (letter dated Jan. 17, 1936). Dr. Cooper's definition of the 
Hamilton as including the Marcellus is accepted by the New York State Survey 
nnd will be so used by the staff in future publications, We do not decide such 
matters for outside geologists temporarily working for the State, though we sug- 
gest our preferences and ask them to take recognition of them, 


= 


For many years the U. S. Geol, Survey treated Marcellus sh, and Hamilton 
fm. as distinct fms. The N. Y. State Survey has now, however, udopted 
Cooper's 1980 classification, which treats the Hamilton aa a group, in- 
cluding the Marcellus sh. ‘This is also present classification of U. S. 
Geol, Survey in N. Y, In south-central Pa., however, it still treats Hamil- 
ton aud Marcellus ns distinct fms, 


March Point formation. 
Upper Cambrian: Newfoundland. 
C, Schuchert and €, O. Dunbar, 1984 (Geol. Soc, Am. Mem. No. 1, p. ?3). 


Marcy anorthosite, 

Pre-Cambriun; Northern New York (Essex County). 

H. P. Cushing, 1809 (N, Y, State Geol, 18th Ann, Rept.) In Essex Co, two types 
of pre-Cumb,. anorthosite "have been dubbed by Kemp Whiteface type and Mount 
Marcy type.” (The compiler has been unable to fad where Kemp used Mount 
Marcy type.) 

W. J. Miller, 1918 (Geol. Soc. Am. Bull., vol. 20, pp. 400-462). Marcy anorthosite.— 
By far the most abundant facies of the anorthosite of the Adirondacks | shall 
call it Maroy anorthosite beenuse of ite great exposures on Mount Marcy [Essex 
Co.]. The most typical portion is very coarse-grained, light to dark bluish gray, 
and consiste very largely of basic plagioclase feldspar, mainly labradorite, much 
of it practically devoid of foliation [See further explanation under Whiteface 


anorthosite.) 

J. F. Kemp, 1921 (N. Y. State Mus. Bull 229-230, p. 33). The Maroy type of 
nnorthosite, as named by W. J. Miller, is characterized by blue to very dark, 
almost black plagioclase. Assigned to Algoman intrusives of pre«Camb. 

G. H. Chadwick, 1930 (Geol, Soc. Am. Bull, vol 41, p. 82). [Seo under Adirondack 
anortiosyte, | 


Marengo moraine, 
Pleistocene (Wisconsin stage): Southern Wisconsin and northeastern Tili- 
nois, See W. C, Alden, 1904 (U. 8. G. S. P. P. 34), and M, M. Leighton 
and G. E. Ekblaw, 1932 (16th Int Geol. Cong. Guidebook 20, p. 47). 


t Mareniscan series. 

A term proposed by C, R. Van Hise in 1892 (U. S, G. S. Bull. 86) for the 
“dark-colored fine-grained schistose part of Archean crystalline complex" 
of Lake Superior region, and abandoned by him in 1909 (U. S. G. S. Bull. 
360, p. 26) in favor of Keewatin series, of which it is a synonym. Van 
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Hise stated (U. S. G. S. Bull. S6, p. 490) that the name was derived 
"from Marenisco Twp, Mich, S. of Gogebic range, where these rocks 
have a typical development." 


latite, 


Age (?): Quebec, 


T. Alcock, 1935 (Canada Dept. Mines Geol Surv. Bur. Econ. Geol. Mem. 183, 
o 


p. 72) 


Marianna limestone. (In Vicksburg group.) 
Oligocene (lower); Western Florida and sonthern Alabama und Mississippi 


C. Johnson, 1892 (Geol. Soc, Am, Bull, vol 3, pp. 128-132). Mariana building 
stone is an orbitoldal ls. of Vicksburg type [but he included i£ bn. Mio] 

C. Matson and F. G. Clapp, 1909 (Mla, Geol. Surv, 2d Ann. Rept, table opp. p. 50 
ond pp. 51-59). Marianna ls,—Soft porous light-gray to white marine Ix, con- 
taining some marl and more rarely clay beds; layers of chert common Charae 
terized by abundance of Orbitoides mantelli and other Foraminifera associated 


with many other fossils; Pecten poulsoni and P. perplanus common, |P, per- 
planus does not occur in Marianna Is. as now defined, but te characteristic of 
Ocala Is., according to €, W, Cooke] Lithologically resembles Oenla la. at Ocala, 


but differs from it in character of its fauna. Also closely resembles “Peninsular 
ls. ‘Thickness approx. 220 ft, It is believed to underlie Ocala 1s. In western 
Fla. ig uncon, overlain by beds belonging to Apalachicola group or by post-Plio, 
fms, 


Later work hy C. W. Cooke (U. S. G. S. P. P. 95, p. 100, 1015) resulted in 


showing that Marianna Is, overlies Ocala Is., and (Wash. Acad. Sei. Jour,, 
vol, 5, pp. 187, 195, 1918) in introducing Glendon ls. for upper memb. of 
the Marianna. In 1923 (U, S, G. S. P. P. 133) Cooke elevated Glendon 
to rank of a fm. and restricted Marianna Js, to the “chimney rock," He 
later found that in part of western Ala. and Miss. the Marianna overlies 
Red Bluff clay, whieh is strat. equiv. of lower part of the Marianna to 
E. As now defined the Marianna Is. is the white Is, or “chimney rock" 
that overlies Ocaln ls. ut Marianna and carries Lepidoeyclina mantel 
nnd Pecten poulsoni. (C. W. Cooke und S, Mossom, 1929, Fla. Geol. 
Surv. 20th Ann. Rept.) It is basal fm. of Vicksburg group. (See Fla, 
Geol, Surv, 20th Ann, Rept., 1929.) 


Named for exposures at Marianna, Jackson Co, Fla, E, edge of town, 


where the rock is quarried. 


Mariato formation, 


elstocene: Panama 
H. Hershey, 1001 (Calif. Univ. Dept, Geol. Bull, vol. 2, p. 261), 


#Maricopa shale, 


iocene (upper and middle): Southern California (Sunset-Midway dis- 
trict). 

A. English, 1916 (0, S, G. 8. Bull. 621, pp. 191-215, report on Cuyama Valley). 
The Maricopa sh., whieh overlies the white ss. of Vaqueros fm, & of Cuyama 
Valley and which forms upper part of Monterey group, has been mapped separately 
only ns far E. aa Salisbury Canyon [about 25 mi. W. of Maricopa type loc}, 
It consists of about 1,700 ft. of brown sli, in which reef-llke outerops of white 84, 
nre locally prominent. The sh, is made up mostly of clustic fragments, locally 
clayey, ond not noticeably diatomaceous, It is uncon, overlain by Santa Margarita 
fm. The name Maricopa ah. ia used in rept on Sunset-Midway region [afterward 
published az U. S. G. S. P, P. 116, 1920], for greant thickness of diatomaceous eh. 
which In prel. rept was mapped as Monterey eh. [Above definition of Maricopa ah. 
(the fret in print) applies the name to only lower part of typical Maricopa sh. as 
defined below by R. W. Pack, and the name Maricopa was later disenrded for 
Cuyama Valley reglon.] 

W, Pack, 1920 (U. S. G. S. P. P, 116). Maricopa sh.—Malnly thia-bedded siticeous, 
divtomaceous sli, containing numerous thin calc. layers and in lower part u rela 
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tively small amount of arkosie ss, but in upper part numerous lenses of nrkosic se. 
and boulder beds, "Typically developed in guleh that drains N. through s . 13 nnd 
24, T. 11 N., R. 24 W.. where exposed thickness ia about 4,800 ft, Rests con- 
formably on Vaqueros fm. and is uncon, overlain by beds here tentatively culled 
Etchegotm fm.. but which probably include at bose a representative of Incalitos fm. 
The upper part of the diatomaceous shales included in the Maricopa jae Santa 
Margarita fm. as mapped in W. part of San Emigdio Mtns, which contains a 
typical Santa Margarita fauna and overlaps onto Vaqueros and Tejon fms. Named 
for exposures W., of Maricopa and Maricopa Flat, Kern Co 

W. P. Woodring, M. N. Bramictte, and R. M. Kleinpell, 1996 (A. A. P. G. Bull., vol. 
20, No. 2, pp. 125-149). [Monterey gh. as defined in this rept applied to a Litho- 
logic unit of Mio, age, and replaced Maricopa sh, and Sulinas sh, both of which 
are now discarded by U. S. Geol. Survey.] 


Marietta sandstone. (In Dunkard group.) 
Permian: Ohio, Pennsylvania, West Virginia. 


I, C. White, 1891 (0. S, G. S. Ball. 65, p. 35). Marietta ss,—1n pluces two or three 
massive sse, cach 285 to 40 ft. thick, separated by thin shales; in other places one 
ss. 100 fr, thick. Overlies Washington coal in SE. Ohio, western Pm, and 
W, Va 


Named for Marietta, Washington Co, Ohio, 


Marletta, beds. 
Lower Cretaceous (Comanche series): Northeastern Texas and southern 
Oklahoma. 


R. T. Hil, 1894 (Geol, Soc, Am. Bull, vol, 5, pl 13, pp, 302, 308, 328—331). 
Marietta bets —Friable brown laminated clays, marked n few ft, above thelr base 
by peculiar se sitions, pseudoconeretions, in shape of large thin lenses of in 
durated siliceous Is, often 4 or 5 ft. in diam, nnd 1 to 2 ft. thick, which split 
into fissile laminne on wentherlng. Lowest memb. of Denison beds, Unuderliex 
North Denison sands amd overlies Fort Worth ts [As thus defined probably 
included Denton and part at least of Weno clay members of Denison fm. L. W, 
Stephenson (U. & G. S. P, P, 120H, p. 140, 1918) gave thickness of “Marietta 
beds" ns here defined as 160 fr.] 

R. T. Hin, 1901 (U. S. G. S. 21st Ann. Hept, pt. 7, p. 115). Merletta overlies 
Denton subgroup (whieh rests on Fort Worth Is.) and underlies Pawpaw fm. 
The Denton subgroup is basal div. of Denison beds. [As thus detined 1s Weno 
clay memb, of Denison fm.) 


Named for Marietta, Love Co., Okla. 


Murietin. (In Carbondale formation.) 
Pennsylvanian; Northwestern Illinois (McDonough County). 


T. E. Savage, 1930 (HL Acad. Sci. Trans., vol. 22, p, 498). Carbondale serles of 
Macomb region divided into (descending) : Ipava sh. and ss., Summum or Vergennes 
as., Marictta Is. and sh., Francis Creek sh., Colchester (No. 2) coal, and clay or sh, 
(thin) 


Probably named for Marietta, Fulton Co, Just E. of MeDonough Co. line. 


Murigold oolite. (In Chester group.) 
Mississippian; Southwestern Illinois (Randolph County). 


A, H, Sutton, 1024 (Jour. Geol, vol 42, No, 6, pp. 626, 627, 628). Impossible to 
delimit Golconda from the higher Glen Denn with any degree of certainty except in 
one general locality. This is in area 8. of Marigold [Randolph Co.], where the 
two nre separated hv a thin horizon of chert and cherty s. from 1-3 ft. thick 
Writer believ this zone representa NW, extension of Hardinsburg s& Beds 
below sandy zone contain Golconda fossila and those above Glen Denn fossils, 
This cherty sandy horizon overlies Merivold oolite, (This name is not defined, but 
it is referred to on 2 pages and fossila from it are listed] 


Marilla moraine. 
Pleistocene {Wisconsin stage): Western New York. Named for Marilla, 
Erie Co., N. Y. Is shown on moraine map (fig. S) in U. S. G. S. Niagara 
folio (No, 190), p. 17. 
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Marin sandstone, (In Franciscan group.) 
Jurassic (?) : Western California (San Francisco region). 


R. Arnold, Mareh 1902 (Sci. n. s, vol. 15, table on p. 416). Marin s&, 1,000 ft. 
thick, underlies San Miguel cherts and overlies Sausalito cherts, A subdivision of 
the Franciscan. 

A, C, Lawson, February 1903 (Geol Soc, Am, Bull, vol 13, table on pp. 544-545). 
[Same ns above.) 

A. C. Lawson, 1014 (U. S, G. S. San Francisco folio, No. 193). Marin s5.—Mnssivo 
dark-gray s5. obscurely stratified, Thickness 1,000 ft. Underlies Ingleside chert 
and overlies Sausalito chert. Included in Franciscan group, Named for occurrence 
on Marin Peninsula, Marin Co. 


Marino formation. 
Incorrect spelling of Moreno, 


Marion granite. 
Pre-Cambrian  (Laurentiun): Central southern Wisconsin (Waushara 
County). 


R, D. Irving, 1877 (Geol Wis, vol 2, p- 522). Marion gronite—Pinkiah feld- 
spathie granite mottled with gray and green. Forms 3 low knobs In town of 
Marion, Closely resembles Montello granite, but is coarser grained, less closely 
textured, and bas marked tendency to decompose. Assigned to Laurentian, 


tMarion formation. (In Sumner group.) 
Permian: Eastern Kansas, central northern Oklahoma, and southenstern 
Nebraska. 


C. S. Prosser, 1805 (Jour. Geol., vol. 3, pp. 786-789), Vari-colored aliales nnd marla 
with Iss, and gyp,, 400 ft, thick, overlying Chase fm. and underlying Dakota ax, 
(Cret.) in eentral Kans. Toward middle of fm, a cgl, named Abilene ogh [The 
Tert. age of typical Abilene egl, is now regarded as established.) 

F. W. Cragin, 1896 (Colo, Coll, Studies vol. 6, pp. 1-48). Sumner div. of Big Blue 
series divided into Wellington shales (above) ond Geuda salt measures (below). 
"Prosser's term Marion fm, is equiv. to Geuda salt measures plus lower part of 
Wellington.” Rests on Chase las, 

C. S. Prosser, 1897 (Kans, Univ, Geol, Surv. vol. 2). Marton fm, restricted to lower 
Dart of Marion fm, as originally defined, and upper part is here called Wellington fm. 
I now agree with Cragin that upper 200 to 445 ft. of bluish gray, greenish, and 
reddish shales originally included in Marion fm, should be a distinct fm. The 
div. line is difficult, but absence of Iss, and of fossils in the Wellington may serve 
aa means of separation. The Marion us here defined consists of thin buff las., 
shales and maris, with beds of gyp. and salt, and is Geuda salt measares of 
Cragin. It overlies Chase fm., top memb, of which hae been called "Marion 
concretionary 1s," but is here replaced by Winjleld concrctionary ls. 

L, C. Wooster, 1905 (The Carboniferous rock system of eastern Kans.). Wellington 
beds consist of (descending) : (1) Varicolored shales and marla; (2) shales and 
maris alternating with gyp- and thick beds of rock salt; (3) buff Iss. nnd maris. 
Thickness 400 ft, Overlie Marion beds, top memb, of which is Abilene cet. [Tert], 
which consists of Is, and quartz pebbles, [This was n restriction of Marion fm., 
which as originally defined included the salt measures. | 

J. W. Beede, 1909 (Kans, Acad, Sci, Trans, vol, 22, pp. 248-256). Marion stage, 
limited to following fms. (descending): (1) Abilene cgl, (?), correlation not posi- 
tive; (2) Pearl shales, TO ft.; (3) Herington Is.; (4) Enterprise sh., 44 ft.; (5) 
Luta 1s., 0 to 30 ft. Overlies Winfield Is. 

R. C. Moore and W, P. Haynes, 1917 (Kans, Geol, Surv, Bull, 3). Merion fm., 1504- 
ft, thick, divided into (descending) : Abilene egl. memb., Pearl sh. memb., Herinzton 
ls, memb., Enterprise sh. memb., and Luta 1s, memb, 

R. C, Moore, 1920 (Kans, Geol, Surv, Bull, 6, pt. 2, p. 63, footnote), It appears thar 
so-called Abilene egl, which has previously been referred to nppermost part of 
Marion fm., is in reality a Vert, deposit. It contains fragmenta of rock which 
apparently belong to Dakota ss, and at no point has it been observed in a strat, 

position beneath Wellington sh. 
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Subsequent repts treated Pearl sh. as top memb, of Marion fm, and included 
the salt beds in overlying Wellington fin. 

N, W. Bass, 1929 (Kans, Geol, Surv. Bull. 12, in cooperation with U. 8, Geol, Survey) 
Wellington fm. redefined so as to include all beds below “Red Beds" and above 
Herington ls., and “Marion fm." abandoned. 

G. E. Condra and J, E. Upp, 1931 (Nebr. Geol. Surv, Bull. 6, 2d ser.), continued to 
use Marion fm. to include Pearl sh, at top and Luta ls. at base, the underlying fm. 
being called Winjfleld. 

E. C, Moore, 1956 (Jour, Geol, vol, 44, No. 1; and Kans. Geol. Soc, 10th Ann. Field 
Cont, Guidebook, p. 12), did not use Marion, but divided the beds extending from 
top of Herington Is, to top of Luta 1s into 2 fms, named Nolans b above and 
Odell sh, below, 


Typical Abilene cgl. is now generally acknowledged to be of Tert. age, 
Named for exposures in Marion Co, Kans, 


Marion concretionary limestone, (In Chase group.) 

Permian: Central Kansas. 

C. S, Prosser, 1895 (Jour. Geol, vol. 3, pp, 772, 773, 750, 783, 797). Marion conere- 
tionary ts—Massive 1s, 10 ft, thick, containing large Diot concretions, which 
weather brown and contain Productus nnd a few other fossils. Composed of two 
beds of Is, separated by thin sh. Top memb. of Chase fm, 

Is upper bed of Winfield Is. of Prosser, 1902, and other geologists, and appears 
to be Cresswell 1s, of Condra and Upp, 1981, (See under Winfleld las.) 

Named for Marion, Marion Co. 


Marion flint. (In Chase group.) 
Permian: Central Kansas, 
C, 8, Prosser, 1895 (Jour, Geol., vol, 3, pp, 773, T79-786, 797), Marlon fint—Light- 
gray Is. generally containing flint, 4 ft. thick; near top of Chase fm. Separated 
from overlying Marion concretionary 1s, by 13 ft. of yellowish shales, 


This bed was tater included in Winfield fm. It appears to be Stovall Is, of 
Condra and Upp, which they treated as basal bed of Winfield Is, (See 
Kans, Perm. chart compiled by M, G. Wilmarth, 1930.) 

Named for Marion, Marion Co. 


Mariposa slate. 
Upper Jurassic: Northern Californin (Mariposa, Calaveras, and neighboring 
counties). 


G. F. Becker, 1885 (U. S, G, 8. Boll. 19, pp. 18-23) Mariposa beda—An immense 
thickness of highly metamorphosed auriterous slates occurring along foothills from 
Mariposa to New. and containing Aucella, Belemnites, and other fossils, Thin- 
bedded strata prevall, and silicification and serpentinizatiom are predominant charac 
teristics, The bods are upturned into n nearly vertical position, and are uncon. 
overluin by Chico beds, Regarded as identical with Knoxville beds, 


Beds of ss. and cgl. are also included in Mariposa sl, and contemp. green- 
stone is associated and in part interbedded with the fm. In 1910 (Jour. 
Geol, vol, 18, charts opp, pp. 217 and 221) J. P. Smith restricted Mariposa 
to lower part of Mariposa sL of previous repts, or to the slates of the 
Gold Belt carrying Aucella erringtoni and Cardioceras alternans, and 
applied the néw name Colfarm fm. to upper part of the Mariposa, or to 
the “tuffs and shales of the Gold Belt with Perisphinctes colfazi. The 
U. & Geol. Survey uses the original brond definition of Mariposa, and 
classifies it as older than Knoxville and of Upper Jurassie age. 

Named for occurrence on Mariposa estate, in Mariposa Co, 
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Mariposa group, 
Mesozoic; Sierra Nevada, California. 


N. L. Taliaferro, 1932 (Geol, Soe, Am, Bull, vol. 44, No, 1, p. 149), Mariposa group.— 
Between Stanislaus River and Mariposa Creek, a distance of 45 mi, the Bedrovk 
Complex is divided into 2 groups, Tuolumne group and Mariposa group. The 
latter uncom, overlies the former, and consists of over 3,000 ft, of acid and inter- 
mediate voleanies, sss, and cherta and 2,000 to 2,500 ft. of slates. On Merced 
River and southward into Indian Gulch quad, it is divided into Mariposa states 
nbove, 2,000+ ft, thick, and Indian Guich oggis, tufs, sss, and cgls, 3,500 tt. 
thick below 


Mariquita diabase. 
Age (?) : Mexico. 


S. F. Emmons, 1910 (Econ. Geol, yol, 5, p. 322), 


Maris rhyolite. 
Miocene (upper) or later: Central Nevada (Manhattan district). 
H. G. Ferguson, 1924 (U. S, G. S. Bull. 723, pp. 50-51). Intrusive dikes and irregular 


masses of breceiated rhyolite cutting Round Rock and Bald Mtn lake beds members 
of Esmeralda fm. Exposed at Maris mine, 


Marjum limestone. 
Middle Cambrian: Western Utah (House Range). 


C. D, Walcott, 1908 (Smithsonian Misc. Coll, vol, 53, No. 1804, pp. 9. 10). Marjum 
fm—Gray to dark, more or less thin-bedded aren. ls., 1,002 ft, thick,  Underlies 
Weeks fm. and overlies Wheeler fm, Type loc. is cliffs on S. aide of MarJum Pasa, 


Markey ground moraine, 
Pleistocene (Wisconsin stage): Northern central Michigan (Roscommon 
Connty), 


W. A. Ver Wiebe, 1927 (Papers Mich, Acad. Bel, Arta, and Lett, vol, 7, p. 164) 
Lies N. of Houghton Lake, in SW. part of T. 23 N, R. 3 W., Markey Twp. 


Markham sand, 
A subsurface sand, of Penn. age, in Ponea City field, Kay Co., Okla., cor 
related with upper part of Cherokee sh. Is older than Bixler sand and 
younger than Burnett sand. 


Markley sandstone, 

Oligocene nnd upper Eocene: Western Californian (San Francisco Bay 
region). 

B. L. Clark, 1918 (Calif. Univ. Pub, Dept. Geol. Bull, vol. 11, pp. 54-111). Markley 
fm—Teterogencous assemblage of beds, mostly of shallow-water origin but possibly 
in part continental. Thickness 3,900 ft. Lithology very different from that of 
San Ramon fm. but very probably it is contemp., at least in part, with the San 
Ramon. The upper 1,300 ft. consists of alternating Inyers of clay sh., sumdy sh., 
and s&, and contains a meager fauna, The lower 2,000 ft, is predominantly ss. 
and contains no fossils. In former paper writer included latter beds in the Tejon, 
but he now believes them to be lower Olig. Discon. underlies Kirker fm. ‘The 
Kirker and Markley fms. compose San Lorenzo series in this area, Named for 
exposures in vicinity of Markley Canyon, Mount Diablo region. 

T. L. Bailey, 1930 (Calif, Univ., Dept, Geol, Sci, Bull, vol. 19, No, 15, p. 326) and 
1031 (Geol Soc. Am. Bull, vol. 42, No. 1, p. 204) assigned this fm. to Eo. 

B. I» Clark, 1931 (Geol, Soc. Am. Bull, vol 42, No. 1, p. 304). Fossils found in 
Markley fm. hy T. Bailey 1ndiente it is probably Eo. and=Tejon fm 


On Dec. 4, 1932, B, L, Clark (unpublished rept) assigned Markley se, to 
Olig, and Eo. 
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"Marks Head marl. 
Miocene (lower): Southern South Carolina and eastern Georgia. 


E. Sloan, 1905 (8. C. Geol. Surv. geoznostic map of 8. C, advance copies ; published 
in 1005, in S. C, Geol. Surv., ser. 4, Bull. 2) ; 1007 (Summary of mineral resources 
of S, C, pp. 12, 18, 19). Morks Head phase.—Soft blue marla with characteristic 
bed of shells embedded In a sandy blue mud matrix. Thickness 27 ft. Of Mto. age, 
Exteods from Mark's Head, on scarp of Savannah River Swamp, NW, of Porter's 
Landing [Effingham Co, Ga.], by Raysor's Bridge, 8. €, and thence below Mount 
Hope on Santee River, S, C, Underlies Edisto phase (also Mio.) and overlies 
Parachuela phase (Olig.). 

©, Veateh and L, W. Btepbenson, 1911 (Ga. Geol, Surv, Bull. 26, pp. 60, 365+, map, 
etc). Marks Head marl,—Very sandy greenish or drab clay, fine gray or brownish 
phosphatic sand and sandy laminated clays with cnie. nodules, Thickness in Ga. 
45 ft. Is early Mio. Resta uncon, on Alum Bluff fm. (Olig.)  Overlaln uncon. 
by Duplin marl (late Mio,), which Sloan erroneously correlated with Edisto marl of 
IEdisto Hiver, 8. €. 

€, W. Cooke, 1926 (U, R. G. 8, Bull 887) The early Mio. beds in eastern Ga. and 
S, C, that have heretofore been cniled “Marks Head marl,” “Edisto marl,” “Para- 
chocla ah.” *Parüchucla marl,” and “Combahee eh." are in this rept included in 
Hawthorn fm., a Florida name that is here extended into eastern Ga. and 8. C. 
In eastern Gn. the Hawthorn fa represented by tMarks Mend marl and part of 
Alum Bluff fm. of Veatch and Stephenson, whose Marks Head marl Included, al- 
though unwittingly, the ¢Parachucla marl and ¢Parachucla sh. of Sloan, The 
Hawthorn is in Ga., and in most places in S, €, overlain by Duplin marl (upper 
Mio,), but 1n à small aren 1n NE. part of Colleton Co., S. C., it ia locally separated 
from the Duplin by n deposit of upper Mio. age to which the name aysor mart 
is here applied, The Hawthorn reste uncon, on Glendon fm. (Olly.) and older 
fms, ; in Gu. and Fla. It reste on Tampa Is. (lower Mio.). 


Marks-Mills red beds. 
Eocene (upper) : Cleveland Cò., Arkansas. 


6. D. Harris, 1894 (Am. Jour. Scl, 2d, vol. 47, p. 304), Marks Milla Red Beda (aud- 
stage), [No definition except that the beds nre included in Jackson "stage" of 
Ala. nnd Miss, are older than "Moody's Branch beds" nnd younger than Claiborne 
"stages" In Ark. Geol Surv, Ann. Rept. for 1892 (1804), pp, 98-101, Harris 
deseribes fossils collected from the red beds of Marka Mills battlefield, Cleveland 
Co, Ark, but does not use term "Marks Mills beds" "Phe Jackson fm, of Miss. 
is now divided into two members, Yaroo clay memb. above and Moodys marl memb. 
below, The relation of the beds in Cleveland Co. to the members of Jackson fm. in 
Miss, ia undet,] 


Mark West andesite, 
Pliocene: Northern California (Sonoma County). 
V. C, Osmont, 1904 (Calif, Univ, Pub, Dept. Geol Bull, vol. 4, pp. 58-87), Mark 


West andesite,—Thickness varies up to 1,500 ft. Conformably underlieg Sonoma 
tuf. Is certainly post-San Pablo and probably post-Orindan. 


Apparently named for Mark West Springs, Sonoma Co. 


Marland sand. 
A subsurface sand in Okla,, which is said by same geologists to be refer- 
able to base of Chattanooga xh. (Dev.2) and by other geologists to 
correlate with upper part of Tyner fm. (Ord.). 


Marlboro elay. (In Nanjemoy formation.) 
Eocene: Eastern Maryland and Virginia. 


W. B. Clark and G. C. Martin, 1001 (Md, Geol. Surv. Eocene voL, p. 65). A bed of 
red clay at base of Potapaco mem), or substage of Nanjemoy fm. is well defined at 
Upper Marlboro, Md., and has been referred to aa Marlboro clay. 

W. B. Clark and B, L. Miller, 1906 (Va, Geol. Surv, Bull. 2, pt. 1, p. 17). The basal 
bed of Nanjemog fm., known ss Afariboro clay, extends from central Md. acroga 
the Potomac into Va. and is well developed biw, Potomac Creek and the Rappa 
bannock. It consists of 25 ft. of compact clay, lower part pink, upper part white 
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Marlboro formation, 
Pre-Cambrian: Eastern Massachusetts and enstern Rhode Island. 


B. K. Emerson and J. K, Perry, 1907 (U. 8. G. 8. Bull. 311, pp. 7, 8, 11, 13-36 and 
map). Marlboro fm.—As developed in region from Woonsocket to Pawtucket, 
B. L, it includes a great variety of green schists, amphibolites, stentites, nnd Isa 
Also includes Smithfield Is. memb., O to 150 ft. thick, which changes into tremolite 
schist, steatite, and serpentine. Overlica Grafton [Westboro] qtzite. Named for 
Marlboro, Mass. [where the fm, makes @ long vertical wall along Main 8t.]. 


See also B. K. Emerson, 1917 (U. S. G. S. Bull. 507), and L, LaForge, 1982 
(U. S, G. S, Bull, 889). Seems to underlie Woburn fm, 


*Marlborough rock. 
See under {Piscataway sands. 


Marlbrook marl, [Restricted.] 
Upper Cretaceous (Gulf series): Southwestern Arkansas, northwestern 
Louisiana, and northeastern Texas (?). 


R. T. Hin, 1888 (Ark. Geol Surv. Ann, Rept, 1888, vol 2, pp. 72, 84-80, 188). 
Marlbrook-Columbus or Gryphaea vesioularis chalk marls,— White eha]ky marl 
containing large percentage of yellow and pale-blue clays, and decomposing readily 
under influence of moisture. When freshly exposed and moist the maris have 
delicate blue tint, but when dry they are pure white, Thickness probably 200 ft. 
Underlle Big Deciper beds and overlie Brownstown or yellow Zwogyra ponderosa 
maris. [According to C. H. Dane and L. W. Stephenson, R. T, Hill's Big Deciper 
beds are in upper part of Saratoga chalk. See C. H. Dane, Ark. Geol. Surv, Bull, 
1, p. 103, 1929.) 

A. €. Venteh, 1906 (U. S. G. S, P, P. 46, p. 26), Morlbrook mari,—Series of blue 
chalky, somewhat glauconitie marls in places impure chalk. Thickness 50 to 750 
ft. About 200 to 300 ft, above base is very chalky layer which has been called 
Saratoga chalk marl or Saratoga fm. Overlies Aunonn chalk and underlies 
Naentoeh sand, Probably Marlbrook fm. as here used contains in upper part beds 
which Hill classed with Washington (Nacatoch) sand. 

L. W. Stephenson and C. H. Dane in 1927 (A. A. P. G. Bull, vol 11, No. 1) and 
1920 (Ark, Geol Surv. Bull. 1) restricted Marlbrook mart to beds in SW. Ark. 
that uncon, underlie Saratoga chalk and conformably overlie Annona chalk, "This 
is present approved definition, 


Typically exposed for a little over 1 mi. N. of Saratoga, on road to Mineral 
Springs, Howard Co. Also exposed along Marlbrook Creek, in T. 10 
S., R. 24 W., Hempstead Co., Ark. 


TMarlbrook-Columbus marl. 
Upper Cretaceous: Southwestern Arkansas, 
See Marlbrook mart. 


Marlette moraine. 
Pleistocene (Wisconsin stage): Eastern Michigan (Tuscola Co.). See Mich. 
Geol. Surv. Rept. 1908, pp. 148-196. 


Marlin chalk member (of Taylor marl). 
Upper Cretaceous (Gulf series); Eastern Texas (Limestone, McLennan, 
and Falls Counties). 


C, H. Dane and L. W. Stephenson, 1928 (A. A. P. G. Bull, vol 12, pp. 51-55). 
Martin chalk memb of Taylor marl,—1n Limestone Co. chalk at approx. position 
of Pecan Gap chalk reappears in section and hag been traced 8, through E. 
corner of McLennan Co, and through Falls Co. to point a few mi, 8. of Brazos 
River. It is a pure-white chalk, in part hard and tough, and in part soft and 
marly. The granular texture and admixture of sand which ia found in places 
in Pecan Gap chalk hag not been observed in Marlin chalk, but essential lithology 
is similar and fauna in part comparable, Is believed to be of approx. sume 
age as Pecan Gap chalk, but paleontologie evidence is not conclusive It lies 
250 ft. below top of Taylor marl in Falls Co, and about 550 ft, above Durango 
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sand memb., To W, and NW, of Prairie Hill it rests on sandy sh. and calc, sand 
undoubtedlye-upper part of Wolfe City sand memb., Total thickness less than 
BO ft. in vicinity of Mart and probably thins to NE. Is typically exposed 0.4 
to 0.9 mi. S. of courthouse at Marlin, Falls Co, along edge of bottom lands of 
Brazos River, in a small scarp facing W. 


This chalk is now regarded by Tex. Geol. Survey and U. S. Geol. Survey as 
same as Pecan Gap chalk memb, of Taylor marl, and Marlin chalk memb., 
has therefore been discarded. 


Marlow formation. 
Permian: Southwestern, central southern, and central Oklahoma. 


R. W. Sawyer, 1924 (A. A. P. G. Bull, vol. 8, No. 3, pp. 312-820, map). Marlow 
fm.—Brick.red shales and even-bedded brick-red sss. with bands of fine white 
Sand and sandy gypsums, Entire fm. is gypsiferous, many of shales containing 
veins of satin-spar and the sss, more or less gyp. At top is a thin layer of almost 
pure gyp. I+ ft. thick. Thickness 120+ ft. [Later repts give thickness: ns 
110 to 135 ft]  Underlies Whitehorse ss, as bere defined, bur is believed to be 
part of Whitehorse ss. ns originally defined, Rests on Dog Creek sh, to W, and on 
Duncan ss to E. Named for exposures at Marlow, Stephens Co, 

F, C, Greene, 1924 (A, A, P. G. Bull, vol, S, No. 3, p. 321). I question propriety 
of establishing the name “Marlow” until it can be shown more definitely that it 
is not Dog Creek sh, 

C. N. Gould, 1924 (A. A, P. G. Bull, vol 8, No, 3, pp. 324-841). The Marlow fm. 
of Sawyer and other geologiste includes Dog Creek sh, and Blaine gyp. 

C. D. Stephenson, 1925 (A. A. P. G. Bull, vol 9, No. 3, pp. 626-631). Marlow sh. 
is correlated with Dog Creek sh, and Blaine gyp. but in Grady, Caddo, and 
Canndinn Counties it bas not been deemed advisable to subdivide it, About 35 ft, 
below its top occurs Verden channel s&, the 35 ft. interval up to hase of 
Whitehorse ss, ns here used (=Upper Whitehorse of some authors) being occupied 
by sh. containing locally some gyp. beds. 

N. Evans, 1981 (A. A. P. G. Bull, vol. 15, No. 4, pp. 405-432). Buse of Rush 
Springs memb. is by definition n gyp. bed, Top of this gyp. is contact btw. 
Marlow and Rush Springs members of the Whitehorse. There may be sonw 
question as to whether this gyp. is in horizon of Upper Relay Creek dol, or of 
Lower Relay Creek dol, At any rate it seems consensus of opinion is that 
Marlow-Rush Springs contact should be drawn at top of Upper Relay Creek dol. 
Base of Marlow is top of Dog Creek sh, and where exposed this is a definite nnd 
easily recognized contact. Top of Rush Springs is base of Cloud Chief. In NW. 
Okla, it is not possible to separate the Marlow from Rush Springs memb, Together 
they constitute lower 100 ft, or more of Whitehorse as this fm. is exposed in 
Harper, northern Woodward, and western Woods Counties, "The Marlow is 
entirely sa, with exception that in places a gyp. ledge 2 ft, thick occurs at base, 
and further W. n gyp. bed 5 or 6 ft. thick occurs 20 to 35 ft. nbove base. This 
es, is of characteristic Whitehorse color and appearance. The Marlow memb, 
of central-western Okla, is approx, 100 ft. thick. 

S. Buckstaff, 1931 (A. A. P. G, Ball, vol. 15, No. 4, pp. 494-437). Evans’ grouping 
of Marlow, Rush Springs, and Cloud Chief in a single unit is a logical step, 
but his sepuration and correlation of the members within that group is open 
to serious question. [Long discussion.) 

F. C, Greene, 1982 (Tulsa Geol. Soc. Summ. and Abstracts, 1932, Tulsa Daily 
World), stated that Rush Springs memb. of Whitehorse se. overlies Marlow 
memb, of the Whitehorse and underlies Weatherford dol, 


See also D. A. Green, 1036 (A. A. P. G. Bull., vol. 20, No. 11, pp. 1454-1475). 


TMarmaton formation. 
fMarmaton group. 
Pennsylvanian; Eastern Kansas and western Missouri. 


C. R. Keyes, 1897 (Iowa Acad. Sci. Proc., vol. 4, pp. 28-24). Marmaton fmn.—8h., 30 
to 50 ft, thick, carrying thin beds of l&, forming middle memb. of Henrietta fm. 
in SW. Mo. and SE, Kans. Underlies Pawnee Is. and overlies Fort Scott le. [As 
thus defined is same as Labette sb.] 

E. Haworth, 1898 (Kans, Univ, Geol Surv. vol. 3, pp. 92-04). As Marmaton River 
erosses this fm. at right angles, and has cut channel in it, the name Marmaton 
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fm, will be given to 1t, It includes all beds above Cherokee sh. and below top of 
Pleasanton shales. [As thus defined tt ineluded Henrietta and Pleasanton fms 
and extended up to basè of a la. (called Hertha 1s.), underlying Ladore ah,] 


aworth continued to use Marmaton fm. (1904, 1908, 1913), but other writ 


ers used Pleasanton and Henrietia fms, although Beede (1909) called 
these combined fms. stage B of Carbf. of Kans. and Okla. In 1912 the 
U. S. Geol, Survey discarded Marmaton from its classification, using in- 
stead (as did Hinds and Greene, 1915) the subdivisions Pleasanton and 
Henrietta. R. €. Moore and W. P. Haynes in 1917 revived Marmaton fm. 
(for the beds btw. top of Cherokee sh. and base of Hertha 1&.), reduced 
Pleasanton to rank of memb., and discontinued Henrietta in Kans., treat- 
ing the subdivisions of latter as members of Marmaton fm. The Kans. 
Geol. Surv. continued to use this classification until 1982; some Okla, 
geologists also used it; but U. S, Geol, Surv., Nebr, Geol. Surv.. Mo. Geol. 
Surv., and some other geologists continued to use Pleasanton and Heurt 
etta. In Bull. 5 (1932) of Nebr. Geol. Surv, is a chart (credited to G. E. 
Condra, R. C. Moore, and €, O, Dunbar) in which the rocks of Nebr. be 
neath the Is. (called Hertha 1s.) underlying Ladore sh, are called Aar- 
maton group and divided into Pleasanton sh. above sud Henrietta fm. 
below. 


C. Moore, 1932 (Kans. Geol Soc, 6th Ann. Field Conf. Guidebook, Aug. 28 to 
Sept. 3, p. 89). Strata at top of Marmaton group that overlle the uncon. weparat 
ing Des Moines nnd Missouri series are removed from Marmaton and included as 
part of lowermost Missouri beds. [The beds removed by Moore he listed as fas- 
cending) : Unnamed sh. and ss.; Uniontown Is. (so-called Hertha of some repts) ; 
Ladore sh. [not Ladore sh. of previous repts] ; Sehubert Creek Is. ("called ‘Hertha’ 
by Hinds and Greene") ; Tennison Creek sh.; Critiger Is.; and Mound City sh, The 
Is. overlying the Mound City, which according to Moore had also been cniled 
Hertha 15. by Hinds and Greene, Moore named Sniadar ls. This definition of Mar- 
maton group (in which both Pleasanton and Henrietta were discarded, their sub- 
divisions being treated as fms. of Marmaton group) was adopted by Moore and 
G. E. Condra in their Oct. 1032 revised classification of Penn. rocks of Kons. and 
Nebr., niso by Moore In his 1935 classification of Penn rocks of Kans. 


. €. Moore, 1938 (Kans. Geol, Surv. Bul. 22, pp. 41-45) Some rocks formerly 


classed as upper Marmaton are transferred to Miaxouri series (see fig. 6). [Fig. 6 
draws top of Marmaton group redefined at discon, at top of Nowata (T) sh. and 
omita all mention of overlying Lenapuh Is, and Memorial sh. (mew). Page 55 
states:] Subdivisions of Marmaton group (upward order) are Fort Scott Js. La 
bette sh.. Pawnee 1s, Bandera sh., Altamont ls., Nownta ah., Lenapah Is, and Me 
Morial s»; the upper units have mot been traced definitely northward from ex 
potures in southern Kans. 


Named for exposures on Marmaton Hiver, Vernon Co, Mo, and Bourbon 


Co, Kans., whose channel, throughout almost its entire length, is within 


the fm. 


See Kans.-Nebr. chart compiled by M, G. Wilmarth, 19306. 


Maromas granite gneiss. 
Late Carboniferous or post-Curboniferous: Central Connecticut, 


H, 


E. Gregory, 1906 (Conn. Geol. and Nat. Hist. Surv. Bull 6, pp. 115, 143 and map). 
Maromaa granite gnetss.—The rock exposed in Maromas quarries is a biotite gneiss 
of medium to fine grain, varying in color and in amount of biotite present. Mas 
sive in some places, but usually well foliated and jointed. Along NE, border of 
nren it becomes a decided “augen zneisg" A zranulitie facies is developed for 
a mile along W. border, Intrudes Bolton schist. 


Maroon conglomerate (also Maroon formation). 
Permian and Pennsylvanian (7): Western central Colorado. 


G. 


H, Eldridge, 1804 (U. S. G. 8. Anthracite-Crested Butte folio, No. 9). Maroon 
col—Includes wll beds above Weber Is. (100 to 550 ft. thick) and uncon, below 
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Gunnison ss. [Morrison fm.]. Max. observed thickness over 4,500 ft. Lower div. 
consists of alternating yellowish-gray grits, thin Iss., and sh. beds reaching max. 
observed thickness of 2,000 ft. The upper div. is composed of alternating beds of 
cgl. and 8&, with some shales and o sional Is. beds, and reaches mux. observed 
thickness of 2,500-- ft. at Mount Teocalli and Donble Top; it is of a peculiar red 
or chocolate color, except in regions of local metamorphism, where greenish hues 
occur, arising from development of minerals containing lime and iron silicates, 
Named for typical developments on Maroon Creek, N, of quad. [In Aspen quad.] 
{As thus defined includes the so-called “Weber grits of later repts.] 

8. F. Emmons, 1898 (U. S. G. S. Tenmile Special folio, No, 48), restricted Maroon 
fm. to beds (1,500 ft. thick) above the so-called “Weber grits.” 


The present approved definition of Maroon fm. is for the beds above ? Weber 
grits and below Entrada ss. and Morrison fin. However, because of vari- 
ation in lithology and the difficulty of separating the Maroon strata 
(which also include grits, especially in their upper part) from the under- 
lying beds, the name Maroon fm. has in several nreus been used to in- 
clude the equivalent of f Weber grits. 


Marquettan serles. 
A term applied by ©, [R,] Keyes to the Huronian rocks of Lake Superior 
region. 


Marquette quartz porphyry. 
Pre-Cambrian (pre-Huroninn?): Central southern Wisconsin (Green Lake 
County). 
E, D, Irving, 1877 (Geol. Wis, vol. 2, p. 520) Marquette quart? porphyry.—Occurs 
near village of Marquette, Green Lake Co. 
C, R. Van Hise and C, K. Leith, 1911 (U. 8. G. B. Mon, 52, p. 365). "May be sup- 
posed to be pre-Huronlan," 


Marquette member, 

Lower Cretaceous (Comanche series): Central Kansas. 

W. H. Twenhofel, 1924 (Kans. Geol, Surv. Bull D, pp. 91-32). Morquette memb-— 
Zones 5 to 10 of Natural Corral section, consisting of (descending) : (10) 2 ft, of 
eross-laminated medium-grained friable yellow &s5.; (9) 17 fü, of friable fine-grained 
yellowish as. with a somewhat compact inch band near middle and £ similar 2- 
in. band about 7 ft. below tops (8) 7 to 8 ft. of compact yellowleb-white ss.; (7) 
10 ft. of blue paper sh.; (6) 2 ft. of pale-yellow 8*,; and (5) 14 ft. of blue 
gypeiferous sh, Overlies Windom memb, and underlies Mentor memb., all included 
in Belvidere fm. 


Apparently named for exposures near Marquette, McPherson Co. 


Marquette rhyolite. 

Pre-Cambrian: Southeastern Wisconsin (Green Lake County), 

C. C. Wang, 1932 (Geol Sac, China Bull, vol. 11, No. 4, pp. 426—428). Marquette 
rhyolite Hes 1 ml. SW. of village of Marquette [Green Lake Co.] in n group of 
knobs rising abruptly 50 to 150 ft. aboye surrounding sandy and marshy plain. 
The mass of the rhyolite is dark reddish purple or dark purplish on fresh surface 
and dull reddish or grayish red on weathered surface. Mainly porphyritic, with 
pinkish feldspar phenocrysts seattered through the dense dark groundmass, but in 
some localities it becomes largely felaltic, 


Marquette granite. 
Name applied by €, C, Wang (Geol, Soe. China Bull, vol. 11, No. 4, pp 
496-428, 1932) to a pre-Camb. granite in Wis, (area not stated). 


Marquette series. 

A term applied in some early repts to the Huronian rocks of Marquette 
dist, Mich. In many early repts on this dist. the upper Huronian 
rocks were called "Upper Marquette series" and the middle and lower 
Huronian rocks were called “Lower Marquette series.” 


151627*—38——5 
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TMarquettian system. 

Pre-Cambrian: Northeastern Minnesota (Marquette district). 

A, Winchell, 1888 (Minn. Geol. Nat. Hist. Surv. 16th Ann. Rept, p. 3668). Mar 
quettiam 8system.—Includes Ogishke group (cgls. 10,000 ft.), Tower group (earthy 
schists, 15,000 ft), and Graywacke group (2,000 ft). Thickness 27,500 ft Over- 
Hes Vermilion group. Heretofore called Keewatin. 


Marseilles morainic system. 

Pleistocene (Wisconsin stage): Northwestern Indiana and northeastern 
Illinois. Shown on moraine map in U. S. G. S, P. P. 106, Named for 
Marseilles, Tl. In some earlier repts called '"Marseilles-Iroquois mo- 
raine,” 


Marsh shale. 
Pre-Cambrian (Belt series); Southern central Montana (Belt Mountains). 
€, D. Walcott, 1899 (Geol. Soc. Am. Bull., vol. 10, pp. 199-215) Marsh shales,— 


Reddish shales and thick-bedded sss., 800 ft. thick, forming top fm. of Belt series 
fo Marysville-Neihart region, Overlies Helena la. and uncon, underlies Camb, 


Named for Marsh Creek, N. of Marysville. 


Marsh sand. 
A subsurface sand, of probable Dey. age, in western N. Y, lying near 
horizon of Richburg sand. 


Marshall sandstone, 

Mississippian (Osage or Kinderhook): Michigan (Southern Peninsula). 

A. Winchell, 1861 (Mich. Geol. Surv. ist Bien. Rept. Prog.. pp. 80, 139). Marshall 
group.—Consists of (descending): (1) Reddish, yellowish, and greenish sss, 147 fr. 
(exposed at Marshall, Pt. aux Barques, etc.) ; (2) shaly micaceous ss, 10 fE; 
(3) cgl, 2 ft. (exposed at Point aux Barques grindstone quarries). Thickness of 
group 159 ft, Contains Chemung Dev. fossils, Grades into overlying unfossilifer 
ous Napoleon group and rests on Huron group. [Regarding propriety of excluding 
or including Napoleon, see under Napoleon 8s., 1861 entry.] 


In 1871 (Mich, Geol, Surv, Rept. Prog, pp. 26-33) A Winchell defined 
Marshall group as overlain by Michigan salt group [Michigan fm.] and 
underlain by Huron group, thus including in it the beds previously 
'alled Napoleon ss. 

A. C. Lane, 1892 (as reported by M. E. Wadsworth, Mich. Geol, Surv. Rept. 1891 and 
1892, pp. 62-73), applied Marshal! 20. to beds overlain by Grand Rapids group and 
underlain by Coldwater shales, This is present accepted definition 

}Marshall shale. 

Mississippian: Northwestern Arkansas and northeastern Oklahoma, 

J, C, Branner and F. W. Simonds, 1891 (Ark. Geol, Surv, Ann, Rept. 1888, vol 4, 
pp. xiii, 26, 53-54). [According to p. xiii the fm. was named by Branner; the 
description is by Simonds.) Marshall ah.—Black, more or less bituminous sb., 0 
to RO ft. thick, overlying Batesville es. [mot Batesville xs, but the younger 
Wedington es.) and underlying Archimedes [Pitkin] le. [See under Fayetteville ah. 
for explanation of erroneous correlations in above definitlon.] 

Preoceupied. The sh. at Marshall type loc. is same as Fayetteville sh. See 
under Fayetteville ah. 

Named for a sh. mtn just E. of Marshall, Searcy Co., Ark, 


Marshall granite. 
Pre-Cambrian (post-Glenarm series): Western central and northern Vir- 
ginig, 
A, I. Jonas, 1928 (Va, Geol, Surv. prel ed, geol map of Va.). Marshall granite. 
Pink to green granite and quartz monzonite. Intrusive into Lynchburg gmetes, 


Lovingston granite gneiss, and Catoctin greenstone. Assigned to preCamb. 
Mapped at and around Marshall, Fauquier Co. 
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Marshall moraine (also morainic system). 
Pleistocene (Wisconsin stage}: Southern Minnesota and Grant County, 
South Dakota. 


E. Leverett, 1932 (U. 8, G. 8. P. P. 161, pp. 99-103). In places develops Into a 
system of unnamed moraines, Village of Marshall, Lyons Co., stands on it. 


Marshall green-shale zone. 

Name applied by drillers and oil geologists to a deposit of green sh, 1s., 
dol. and sand, of Ord, age and 5 to 160 ft. thick, encountered in wells 
beneath “First Simpson sand" and above “Second Simpson" (“Wilcox”) 
sand, in Lucien field, T. 20 N., R. 2 W. northern Okla. (See B. B. 
Zavoico, 1995, Tulsa Geol. Soc. Digest 1904, pp. 59-62, and loose plate 
Derivation of name not stated.) 


Murshall limestone, (In MeLeansboro formation.) 
Ponnsylvanian: Southeastern IHlinois (Olark County). 


See 1984 entry under LaSalle ls. memb., the only known use of the name, 
Derivation unknown. 


Marshall Hill conglomerate, 

Pre-Cambrian (upper Huronian): Central northern Wisconsin. (Marathon 
County). 

S. Weidman, 1907 (Wis. Geol. Nat. Hist. Surv. Bull. 16, p. 357). Marshall Hill cot— 
Mainly n graywacke grading Into cel, on one hand and into sb. on the other 
hand, Basal cgl. forms lowest part. Is either upper or middle Huronian, Forme 
large part of brond upland known as Marshal] Hill, about 6 ml, N, of Wausau 

C, R- Van Hise and C, K, Leith, 1911 (U. S. G. S, Mon. 52, chart opp. p. 098). 
Marshall Hilt cgl belongs to Animikie group (upper Huronian), 


Marshall Lake series. 
Pre-Cambriun: Ontario, 
P, E, Hopkins, 1917 (Ont. Bur. Mines Ann, Rept., vol. 20, p. 206). 


t Marshalltown shale, 
Mississippian: Central northern Iowa (Marshall County). 


S. W. Beyer, 1597 (Iowan Geol Surv, vol. 7T, pp. 211, 226-227). Marshalltown 
shales,—Nonfossiliferous ash-blue to deep-blue shales interbedded with argill las 
with chert nodules in upper cale. layers. Exposed near Marsballtown Flouring 
Mills. Thickness 15 ft. Referred provisionally to Kinderhook. Younger than 
Le Grand beds. 


Only recorded use, Name established for a fm. in N, J, 


Marshalltown formation. (In Matawan group) 

Upper Cretaceous; New Jersey. 

G. N. Knapp, as reported by R. D. Salisbury, 1899 (N. J. Geol Surv, Ann, Rept, 
State Geol. 1898, pp. 35, 36), Marshalltown bed.—Morly clay mnda underlying 
Wenonah bed and overlying Columbus bed | Englishtown sand], Included in Clay 
Mar] series [Matawan group! 

IL B. Kümmel and G. N. Knapp, 1904 (N. J. Geol. Surv. vol. 6, p. 155). Marshall 
town bed.—BRanges from sandy clay to clayey marl. Thickness 30 to 40 ft, Under- 
Hes Wenonah sand and overlies Columbus sand, 


Named for occurrence near Marshalltown, Salem Co, 


Marshburg slates, 

Marshburg shale. 

Pennsylvanian; Northwestern and central northern Pennsylvania (MeKean, 
Elk, and Forest Counties). 


C. A. Ashburner, 1885 (24 Pu. Geol Surv. Rept. I pp. 307, 325) Marahbure 
elutes, 2 ft. thick in Forest Co,; contain a conl bed. Included in Portsville egl. 


(In Pottsville formation.) 
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Lie btw. Kinzun Creek ss. above and Olean [72] cgl. below. [On pp. 67-119 and 

225-241 of same vol. he gives sections in Blk Co. in which he shows 10 ft, of 
AMarshburg sh, btw. Kinxua Creek ss. and Qlean ss. and cel. Marshburg ts in 
McKean Co.] 

S. H. Catheart 
and sh. are 


1034 (Pa. Topog- and Geol, Sury. Bull 110, p. 14), stutes this coal 
sume ns Sharon. 


Marsh Creek group. 
Pliocene (2) : Southeastern Idaho (Bannock County). 


A, C. Peale, 1879 (U, 8. Geol, and Geog, Sarv. Terr, 11th Ann. Rept., pp. 612, 641, 
642) Marsh. Valley group (p. 612), Marek Creek group (p. 642}.—These beds are 
exposed on Marsh Creek above Red Rock Gap, are very white, friable sss, which 
dip a degree or two from the mtns, Farther down the valley they are covered 
by the basalt flow. They are probably older than the deposite I have included 
under Cache Valley group. Thicknesa 85 ft. 


Probably a purt of Salt Lake fm. 


Marshfield sandstone. 
Lower Ordovician (Beekmnntown): Southwestern Missouri. 


E, M. Shepard, 1904 (Bradley Geol Field Sta, Drury Coll Bull. 1, pt. 1. pp. 8, 
Warshjicid ss,—88,, 100 ft. thick; equiv. of Bolivar ss., First s», Pacifie sx, 2nd 
Crystal City as. Underlies Finley Is. and overlies Jefferson City lx. 

H. F. Bain and KE, O. Ulrich, 1905 (U. S, G. S. Ball. 260, p. 224, and Bull. 207, p. 
12), correlnted Marahfield ss. with either Jefferson City Is. or Roubidoux fm,, con- 
sidering it older than 8t, Peter xs. 

E. M. Shepard, 1907 (U. S. G. S. W. S, P. 195). Marshfield and Bollvnur sss. are 
commonly believed to represent St. Peter sw, but Ulrich regards them as lenses in 
Jefferson City Is 

J. Bridge, 1930 (personal communication), stated that this ss. ia now definitely 
known to be a ss. in Cotter dol. 


Marshfield moraine. 
Pleistocene (Wisconsin stage); North-central Wisconsin. 


S. Weidman, 1907 (Wis Geol and Nat, Hist. Surv, Hull 16, p. 452). The town 
of Maratfeld, Wood Co., is located on this moraine. 


Mars Hill conglomerate. 
Silurian: Northeastern Maine (Aroostook County). 


H. E. Gregory, 1900 (U. & G. 8. Bull, 165, pp. 119, 124-130). Mars Wilt egl.—With 
exception of Mars Hb diabase dikes, Mars Lill js composed of a cgi. which in 
places becomes quite fine grained, It is quite distinct from all other sss. and 
cgis. thus far found in NE. Maine Absence of Igneous fragments i» noticeable, 
and great abundance of sl fragments makes it almost a xL exl The sheared 
and broken condition of whole mass and of its individual pebbles, and tte intimate 
association with the crumpled and brecciated slates and Iss. at ita base, indicate 
an age at least ag great as the Aroostook slated 1s., and it ix considered, on 
lithologic grounds alone, to belong to that series; Named for development on 
Mars Hill, on Int, Bdy, Aroostook Co, 


Mars Hill diabase. 

Ave (?): Northeastern Maine (Aroostook County). 

H. E. Gregory, 1900 (U. S. G. S. Bull. 165, pp. 115, 177-179). Mars Hil diabase 
occurs in two dikea situated elose together on SW. flank of Mars Hill The dikes 
differ widely in appearance and type of structure. The easternmost dike closely 
resembles Aroostook Falls diabase and i» considered as normal for this region 
The other dike Is exceedingly basic In composition and is microscopically charac 
terized by n glossy base. Named for occurrence on Mars Hill, Aroostook Co, 


Marsh Valley group. 
See Marsh Creek group. 
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Marsonuin series. 
Silurian; Canada, 
J. W. Dawson, 1896 (Canada Roy. Soc, Proc. and Trans, n, &, vol. 2, sec. 4, p. 93). 


*Martha Washington sandstone, 
Pennsylvanian: Southwestern Indiana (Spencer County). 


E. T. Cox, 1871 (Ind, Geol, Surv. 2nd Ann. Rept., p. 109). “Martha Washington" «s. 
forms the bluff at Reekport [Spencer Co,] and presents a vertical face of 30 to 50 
ft, on side fronting the river, I found Rockport as. to be the milistone grit, 


Probably same ns Mansfield ss, Has also been called TLady Washington ss. 
und fLady Washington Rock. 


D, D. Owen (Geol, Surv. of Ind., 2d Rept., 1839, p. 7). Rockport is bulit on a com 
&pleuous bluff, on Ohio River, 90 to 100 ft. high, which forms a mural escarpment 
of ss. to height of TO or 80 ft. known familiarly us “The Lady Washington." 


Martin limestone. 
Upper and Middle Devonian: Southeastern and central Arizona. 


P. I, Ransome, 1904 (U. 8. G. S, P, P. 21). Martín t2—Dark-eray, hard, compact, 
fossiliferous lss.: occnshonn]l beds of lighter hue and sometimes cale, shales of 
decided pinkish tint. The Is, beds are usually less than 4 fr. thick, being thicker 
than those of Abrigo Ix and thinner than those of Escabrosa ls, "Thickness 340 ft. 
Rests, apparently conformably, om Abrigo Ix (Camb.) and is overlain, apparently 
conformably, by Ksenabrosa |, (Miss), Upper limit not always sharply defined 
Named for Mount Martin, on Esenbrosa Ridge, where fm, is typically developed 
and well exposed. 


As thus originally defined, nnd zs used in subsequent repis, Martin Is. 
included all of Dev. of SE, Ariz. In 19396 A. A, Stoyanow restricted 
Martin Is. to upper 260 ft, of Martin Is. of previous repts, and applied 
Picacho de Calera fm. to lower 73 ft. of the Dev, Is, in Picacho de Calera 
Hills and Rincon and Whetstone Mtns, In Santa Catalinn Mtns he 
named the upper 150 ft, of the Dev. the Lower Ouray fm. (a name trans- 
planted from SW. Colo.) and applied Martin Is, to underlying 145 ft, 
The U. S. Geol, Survey has not yet had occasion to consider these re 
strictions, (See also Santa Rita Is.) 


Martin sandy zone. 
A subsurface sand in upper part of Colorado sh, of Bowdoin dome, central 
northern Mont. Lies higher than Bowdoin sand zone (25 to 100 ft, 
thick), which overlies Phillips sand (20 to 8S3 ft, thick). 


Martin Bridge formation. 
Upper Triassic: Northeastern Oregon (Wallowa Mountains region), 


hk. W. Chaney, 1922 (16th Int. Geol. Cong, Guidebook 21, p. 4). Martin Bridge f m.— 
Cale. ah., 1s. age, basalt, andesite, and inf, of Upper Triassie age. [Named 
for locally well-known bridge on Eagle Creek, according to C. P. Ross, personal 
communication. | 

J, Gilluly, T. C, Reed, and C, F, Park, Jr., 1934 (U. S. G. & Bull, 846, p 12), The 
Trinssic rocks of Wallowa Ming have been named Martin Bridge fm. They conalat 
of 1,000 to 3,000 ft. of Ia, limy sb, and interbedded volennie rocks of Upper Tr. 
nge. A comparable thickness of chietly andesitic volcanic rock exposed in valley 
of Cliff River is believed ty €, P. Rom to be contemp, with Martin Bridge fm. 
[C. P. Ross states (personal communication) that latter rocks were probably 
included in Martin Bridge fm. of Chaney,) 


Martin Canyon beds. 
Tertiary (lower Miocene and upper Oligocene) = Northeastern Colorado. 


W. D, Matthew, 1901 (Am. Mus. Nat. Hist, Mem., vol. 1. pt. 7, pp. 865-374, 444). 
Cedar Creek and Martin Canyon beds —Upper part of White River fm. nnd younger 
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than Horsetail Creek beds (Titanotherium beds), Fine light-colored, pinkish or 
buff clays, much softer than underlying Horsetadl Creek beds, Include Leptauchenia 
und Oreodon clays, Correspond with Darton'a Brule clays, though how accurately 
it is impossible to say in absence of lists of Brule fauna 

H, F. Osborn, 1909 (U. S. G. & Bull. 361, pp. 05, 106, 112), Martin Canyon beds 
lower (or lower Miocene) part of Arikaree and upper (or upper Olig.) part of 
rule fm. [Osborn repeated thie assignment in 1918 (Am, Mus, Nat, Hist, Mem 
vol. 2, pt. 1, pp. 9, 12, 13).] 


Named for Martin Canyon of Cedar Creek, Logan Co, 


Martinez formation. 
Eocene (lower): Western California. 


W. M. Gabb, 1860 (Calif. Geol. Surv., PaL, vol, 2, p. xiii, ns reported by J. D. 
Whitney from unpublished paper by Gabb, and footnote by Gabb on p. 120), The 
term Martinez group is proposed provisionally for upper part of "Div. A" of 
Calif. repts, to include a serie» of beds, of small geographical extent, found at 
Martinez and on N, flank of Monte Diablo, It may eventually prove to be worthy 
of ranking only as a subdivision of Chico group,  Underlles Tejon group and 
overlies Chico group, 

T, W. Stanton, 1896 (U. & G. S, 17th Ann. Rept., pt. 1, p, 1028). The Martinez 
group of Calif, Survey ia not a simple fm. that can be considered a mere ub 
division of the Chico, but consists of two distinct parts, one of which is Cret. and 
inseparable from the Chico, while the other is Eo, and is here classed na Lower 
Tejon. 

J, C, Merriam, 1897 (Jour, Geol, voL 5, pp. 707-775). Martines group,—The name 
Martinez is here applied to that part of Gabb's Martinez group which remains 
after the removal of the Chico Cret, element Is the Lower Tejon of Stanton, 
and consists of sss., shales, and glnuconitie sands. At Martinez it appears to be 
conformably overlain by the Tejon and conformably underlain by the Chico, 
although an uncon. probably exists at its base, Difera from adjoining fms. in 
slightly different aspect of ite s und the presence in them of considerable 
quantities of glauconite. The sss. of the Martinez are grayish, those of the Chico 
yellowish or bluish, and those of the Tejon white to dull red, The fauna also 
differs from the Chico and Tejon faunas, and is a unit, although it grades to 
some extent into Tejon fauna, 


The present generally accepted definition of Martinez fm. is for the beds 
uncon. underlying Meganos fm., uncon. overlying Chico fm. and varying 
in thickness up to 3,500 or more ft. The rocks consist of egl, ss, and 
sh. characterized by fossils of lower Bo. age. See definition of Meganos 


fm. 


Martinez marine member 

Eocene: Southern California (Ventura County, south of Simi Valley), 

R. N. Nelson, 1925 (Calif. Univ. Pub. Dept. Geol, Sci, Bull. vol. 15, No. 11). On 
SW. side of the faults the Martinez group has been separated into following 
litholegic units: Martinez marine memb., Las Virgenes ss, and Simi cel. Those 
members grade into one another both laterally and vertically, but with xufficlent 
abruptness that their boundaries can be accurately mapped. The fossiliferous 
Martinez marine memb, of Martinez group consists of 800 to 2,400 ft, of beds that 
may be subdivided into a ss. above and a sh, below but their boundaries are 
too indefinite to be indicated on map. With exception of about 200 ft. of light-gray 
sh, at top, the marine memb, of the Martinez consista of medium- to fine-grained 
"ss, with occasional beds of coarse-grained ss, In lower part. 


Martinian series. 

A term introduced by C. [R.] Keyes in 1915 to cover upper part of Dev. 
section in N. Mex., the lower part of the Dev. being called Perchan series. 
(See his conspectus of geol. fins. of N. Mex.. 1915.) Im 1922 he applied 
Martinian. series to lower part of Upper Dev, in Ariz. and Perchan sertes 
to upper part. (See Martin ts. and Percha sh.) 
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Martin Lake limestone. (In Palo Pinto formation.) 
Pennsylvanian: North-central Texas (Wise County). 


G, Scott and J. M. Armstrong, 1982 (Univ. Tex. Bull. 3224, p. 22). Martin Lake ta 
lies 20 ft. below Boone Creek ls, and higher than Hudson Bridge ls., all included 
in Palo Pinto fm. Consists of 4 ft. of reddish brown łe. that is a veritable 
bed of Fusulina. It is lowest of a series of 3 las. outcropping around & ond W. 
sides of Martin Lake, 2 mi. S. of Bridgeport, Not found elsewhere in Wise Co. 


Martinsburg shale. 
Upper and Middle Ordovician: West Virginia, western Virginia and Mary- 
land, southeastern Pennsylvania, and New Jersey. 


H. R. Geiger nnd A. Keith, 1891 (Geol Soc. Am, Bull, vol. 2, pp, 156-163, pl. 4). 
Martinsburg sh.—Sh, (character not described] in Blue Ridge region near Harpers 
Ferry, W. Vi, of small but uniform thickness, overlying Shenandoah Is, and 
underlying Massnnutten ss. Is=Hudson River, [The ss. in this area, as Mr. 
Keith later discovered, is not Massanutten ss, but n ss. underlying Shenandoah 
I5, while the Martinsburg is here overlain by Triassic,] 

A. Keith, 1804 (U. S. G. S, Harpers Ferry folio, No. 10, p. 3). Martinsburg sh— 
Slack and gray calc. and argill. shales of fine grain. Contain 80 percent of 
argil. and siliceous matter, remainder baing chiefly carbonate of lime, Thick- 
ness 700 to 1,000 ft. Overlies Shenandoah ls, and underlies Newark fm. Equiv. 
to Hudson River and Utica of Rogers. [This folio includes type loc. of fm.] 


Is of Maysville, Eden, and Trenton age. The present definition of U. 8. 
Geol. Survey includes in it 300 ft. of shaly Iss. of Trenton age that were 
originally included in underlying Chambersburg Is. 

Named for Martinsburg, W. Va. 


Martinsburg limestone. (In Washington formation.) 
Permian: Southwestern Pennsylvania (Washington County) and eastern 


Ohio. 


E, V. d'Invilliers, 1895 (2d Pa. Gool. Surv. Summ, Final Rept, vol. 3, pt. 2, 
p. 2570). Maerftinaburg Ie—A fnirly local deposit, underlying Waynesburg "A" 
coal, Burned for lime on Bacon Street Run, Morgan Twp [Washington Co.], and 
elsewhere, Also frequently found beneath conl XII (Zollareville, Waynesburg "A") 


in Ohio, 


Martinsville limestone. 
Pennsylvanian: Central eastern Illinois (Clark County). See under Quarry 
Creek la. 


Martinsville sand. 
A subsurface sand in St. Louis ls. (Miss.) of Ill. (See HL Geol Surv 


Bull, 54, index.) 


Martinville Limestone, 
Pennsylvanian: Minois. 


on 


C. [R.] Keyes, 1928 (Pan-Am, Geol, vol, 39, No. 4, p. 320), Mortinville ta., 25 ft 
thick, underlies Platte (7?) sh, 200 ft. thick, and overlies Lawrence (7) ab. 
100 ft. thick, in Ill. geol section. [Probably is a misprint for Martinsville te.) 


Martville sandstone. 
Silurian: Central New York. 


G. H. Chadwick, 1918 (Geol. Soc, Am, Bull, vol. 29, pp. 327-388).  Martville s8,— 
Type loc. is Bentley's quarry, intermediate btw. Martvile [Cayuga Co.) and 
Hannibal, where about 10 ft, of thin grayish green ss. ond sh, with fossils, 
are ween at top of quarry resting with n sh. contact on the 4 or 5 ft, of light- 
tay or slightly mottied sa. considered Oneida (or Thorold) by Vanuxem, below 
Which fg the red Medina se. Lies beneath horizon of Furnaceville ore, Considered 
younger than Maplewood sh. Belongs in lower part of Clinton fm, 
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J. T. Sanford, 19 (Jour. Geol., vol. 48, No. 2, p. 180). Strat. position and 
lithologic character of Martville ss. of Chadwick indicate the beds are bat a 
sandy, perhaps beneb, phase of the Reynales, It is suggested, therefore, if "Mart- 
ville" i» to be retained, it be used to designate a memb. of the Reynales, 


Marvel limestone 
Lower Paleozoic (?): Southeastern California (Inyo County). 


F. MacMurpby, 1930 (Econ. Geol., vol. 25, pp. 309-310 und map). Marvel dolomitio 
ls—MWessentlaly a light bluishezray cherty rock, showing frequent irregular mot- 
tling due to brecelation. All traces of organic structure destroyed, Age unknown, 
Complexly folded. From general characteristics a lower Paleozoic age is assumed. 
Underlles Surprise fm., usually with gradation from a true la. to à true schist 
for a distance of 5 to 30 fi, Exposed along Marvel Canyon, 8, part of Panamint 
Range. ["Interbedded schist in Marvel dolomitic Is." is mapped separately.) 

W, MacMurphy, (Calif. State Div. Mines, Rept. 28 of State Min, July-Oct 
1942, pp. 329-356). [Repeats 1930 definition, “Thickness unknown,"') 


Marvin Creek limestone. 
Devonian or Mississipplan: Central northern Pennsylvania (McKean 
County). 


C. A. Ashburner, 1880 (2d Pn. Geol. Surry. Rept. R, pp. 68-00), Marvin Creek b— 
Near bottom of the Pocono a well-defined bed of Is. has been found in every see 
tion in McKean Co, where the rocks of this part of section are exposed, Along 
Shepherd Run, in S. part of Bradford Twp. It consists of n hard bluishray fos 
siliferous Is, 2 ft, thick, and is overlain hy 25 ft. of flagey ss. and sh. and under- 
lain by 50 to GO ft. of greenish-yellow sandy sl. Greatest development seems to he 
in Marvin Creek Valley, On W. slope of Chappel Hill, in Sergeant Twp, it econ- 
sists of hard siliceous and argill, ls. 5 ft. thick, containing fragmenta of fossils of 
Chemung type, Is probably sume as Lower Meadville Is. of Crawford Co. 

K, E. Caster, 1933 (Geol, Soc, Am, Bull, vol. 44, No. 1, p. 203) Smethport ah, 
basal memb. of Knapp fm. (Miss.) in NW, Pa., includes Marvin Creek t8., Syringe. 
thyrls zone, [In 1984 (Bulls. Am. Pal, vol. 21, No. 71) Coster discarded his Smeth- 
port sh. and Introduced Awushequa ah. for basal memb, of his Cussewago stage, and 
included Marvin Creek la. in his Kushequa sh.] 

K E. Caster, 1934 (Pulls, Am. Pal., vol, 21, No, 71, pp. 105-106). The persistent. Iu. 
in midet of Kushequa sh. may best be known compositely as Marrin Creek ts. 
gone, because it is utterly impossible to differentiate which one of the many las. 
Ashburner saw on Marvin Creek when he denominated It, At least 2 separate 
lenses of Is, in the Kushequa occur along Marvin Creek. In Warren Co. this zone 
Mes discon, on Oswayo gh, In Marvin Creek Valley and around Kushequa village 
thia zone is composed chiefly of large plates and bones of flahes Marvin 
Creek Js. has been traced and extensive collections made over most of McKean, 
Elk, and Forest Counties, Pa, 


1Marylandian. 
A term introduced by A. Heilprin (Phila. Acad. Nat, Sci. Proc, 1882, pp. 
183-184, 1883; also Phila, Acad. Nat. Scl, Jour, 2d ser, vol 9, pt. 1, p 
120, 1884) for the “Lower Atlantic Miocene, older deposits of Md, and 
possibly the lower beds in Va, ('Yorktown' epoch in part, of Dana)." 
See under *Carolinian, Corresponds to nn indefinite part of Chesapeake 
group of present nomenclature. 


Mary Lee coal group. 

Pennsylvanian; Central Alabama. 

A group of coal beds in Pottsville fm, of Warrior coal field, lying 80 to 150 
ft. above Black Creek coal group, and the conls oceurring within a vertical 
section of 220+ ft. Includes Newcastle (at top), Mary Lee, Blue Creek, 
Jaggar, and Ream coals and near its base the Lick Creek ss. memb, 

+Mary River formation. 

C. [R.] Keyes, 1924 (Pan-Am. Geol., vol 42, p. 288), Mary River fm.— 

Sss., of Foxian (?) age, composing uppermost Cretacic fm. in Alberta, 
[Apparently same as Saint Mary River fm., of Tert. (?) age] 
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Marysville sands, 
Pleistocene: British Columbia. 


8. J. Sehofield, 1915 (Canada Geol. Bory. Mem. TO, p. 85). 


Marysville formation, 
Eocene (middle): Northern Californian (Sutter County). 


Howe] Williams, 1920 (Calif, Univ. Pub.. Dept, Geol, Sel. Bull, vol. 18, pp. 112, 121- 
124). Marysville fm.—Loose buff sands, usually traversed by parallel strings of 
ferruginous cale. concretions and by thin lenticular masses of compact, green-cray 
ss and, more rarely, le. In many places this sandy facies 1& associated with a 
thick development of green-gray glauconitic shales that weather to a deep reddish 
brown soll. In some places, on W. side of the Buttes, there is a Melania-benring 
grit at base  Lithology and thickness are very variable over small areas. The 
ferruginous concretions range in size from a hen's egg to 4 or 5 ft. long. Thick 
ness 300 to 600 ft. Diacon. overlies Chico beds, and underlies, with minor discon., 
White Ione sands, Fauna referred by B. L. Clark to Meganos (middle Eo.). "The 
fm. is present at Marysville and on Marysville Buttes 


Maryville limestone. 
Middle Cambrian: Northeastern Tennessee, southeastern Kentucky, south- 
western Virginia, and western North Carolina 
A, Keith, 1895 (U. S. G. S. Knoxville follo, No, 16, p. 3) Maryville 1s.—Masalve 
blue ls, with little changè in appearance except frequent earthy, siliceous banda 
and ocensional grayish blue and mottled beds, "Thickness 150 to 550 ft. Underlies 
Nolichucky sh, and overlies Rogersville sh. 
foregoing is original definition of fm. nt type loc. The name, however, 
first appeared in print in 18M, in U, S, G. S, Estillville folio (No. 12), by 
M, R, Campbell, who accepted Keith's name, correlating the rocks of 


Extillville quad. with those in Knoxville quad. He described the fm. ns 
consisting of 550 to 650 ft. of comparatively pure heavy-bedded bine Is, 
carrying large masses of chert in SE. part of quad. “which make it 
dilfienlt to separate from Knox dol.” Underlies Nolichucky sh, and over- 
Hes Rogersville sh. 

Named for Maryville, Blount Co. Tenn. 


Maryville rock. 
Carboniferous: Eastern Kansas. 
G. €. Broadhead, 18860 (St. Louls Amid. Sel, Trans, vol 4, p. 489), mentioned a 


mag, Ja, quarried at Maryville, Kars, and casually alluded to it, In one place, aa 
“the Maryville rock,” 


This name is listed in U. S. G. S. Bull, 191 


Mascall formation. 
Miocene (middle): Central northern Oregon (John Day Basin). 


J.-C. Merriam, 1901 (Univ, Calif. Pub, Bull, Dept. Geol, vol 2, No, 9, p 305). 
Maseall fm.—Ashes, tuffs, and possibly gravels Generally been considered wholly 
n lake deposit, but doubtful whether it owes tts origin solely to this mode of ac 
cumulation. Has been called Cottonwood beds, Loup Fork, Tickoloptua beds (in 
part), and Amyzon beds. Cottonwood is preoccupied in Kans; doubtful if true 
Loup Fork occupies sume horizon; Tiehaleptue beds belong to another horizon; 
Amiyzon beds are older and=Clarno fm. (Wocene), Thickness at Rattlesnake Creek, 
near Cottonwood not less than 800 to 1000+ ft. Uncon. underlies Rattlesnake fm. 
(Plio.) and [uncon.] overlies Columbia [River] lava, Type exposure near Mascall 
ranch, 4 mi, below Dayville. 

F. €, Calkins, 1902 (Univ. Calif. Pul, Bull, Dept, Geol, vol. 3, No, 5). In John 
Day Basin Mascall fm. is preserved only in monoelina] trough extending along S8, 
end of Basin from Spanish Gulch to Canon City. 


Some geologists assign the flora of this fm. to upper Mio,, others assign it to 
middie Mio., and others to middle or upper Mio. The U. 8, Geol, Surv. at 
present classifies the fm. as middle Mio. 
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Mascarene series. 
Silurian and Devonian (?): New Brunswick, Canada. 


Is W. Bailey and G. F, Matthew, 1872 (Canada Geol. Surv. Rept. 1870-71, pp. 148- 
163), 1876 (Canada Geol Sary, Rept. 1874-75, p. 85), 1877 (Conada Geol. Surv. 
Rept, 1875-76, pp. 352-306). [Assigned to upper Sil. in all of these repts, tut 
Ells (Canada Geol Surv. Summ, Rept. for 1903, p. 154, 1904, and Canada Roy. 
Soc. Proc. and Trans., 2d, vol. 11, sec. 4, p. 28, 1906) assigned the rocks to Dev.) 


TMason series, 
Pre-Cambrian (Llano series): Central Texas, 
(T. B. Comstock and E. T. Dumble, 1890 (Tex. Geol. Surv. 1st Ann. Rept., pl, 3, pp. 
lvii 276-281). Mason series.—Sandy shales and sehists with mica, forming basal 
div. of Texan system. Overlies Archean Fernandan system and underles Linno 
series [restricted sense]. 


Is a part of Packsaddle schist. 
Probably named for Mason Co, 


Mason shale. (In Conemaugh formation.) 
Pennsylvanian: Southern West Virginia 


I. C. White, 1903 (W. Va. Geol. Surv. vol. 2, p. 281). Mason shales—Dark or black 
sh, 3 ft. thick, immediately underlying Lower Cambridge Is. frequently contain 
marine fossils, especially in upper half, in Ps, Md, and northern W, Va, Named 
for Mason, on Elk River, Kanawha Co., W. Va, 


Mason clay. (In Conemaugh formation.) 
A name applied to the light-gray to drab, brown, or pink clay, 1 to 10 ft. 
thick, underlying Mason coal in Ohio. 


Mason City limestone or dolomite. 
Upper Devonian : Central northern lowa, 


W. H. Norton, 1897 (Iowa Geol Surv. vol. 6, p. 148), Mason City substage, [Only 
definition is use ef name in table for upper part of Cedar Valley 1&, overlying 
Solon substage of Cedar Valley and underlying Lime Creek stage, in which wax 
included the Js. later named Nora Is. by Thomas. } 

8. Calvin, 1897 (Iowa Geol Surv. vol 7, pp. 145-160). Meson City substage of 
Cerro Gordo Co., Is— upper part of Cedar Valley ls, us developed in Johnson and 
adjacent counties. It consists of (descending): 22 ft. of variable beds, 21 ft. of 
argill, and argillo-dolomitic beds; 20 ft. of stromatoporoid beds; 14 ft, of regularly 
bedded white or light-gray fossiliferous Is.; 20 ft. of dol, generally compact and 
regularly bedded; and 20 ft, of earthy dol., including near top thin cale. bed with 
peculiar stromatoporoids nnd Pachyphytlum woodmani. Underlies Hackberry sub. 
stage of Lime Creek sh. or stage. 

C. H. Belanski, 1927 (Am. Mid. Nat, voL 10, No. 10), restricted Mason Clty sud 
stage to lower heavily dolomitized part of beds previously included in Mason City, 
part of.the upper beds being named by him Roch Oreck substage and the uppermost 
beds (First Actinostroma zone) being included in his Nora wubstage. He defined 
type exposure of the Mason City as located at Nora Springs, “because the zones 
there are more distinct and their faunas more readily determined than at Mason 
City." He divided his Maton Clty into (descending) Lepidocentrus zone, Tri- 
gonotreta zone, and Aulopora zone, 


See also under Shell Rock: Is. 
Named for exposures at Mason City, Cerro Gordo Co. 


Mass amygdaloid. 

Pre-Cambrian (Keweenawan): Northern Michigan, 

Name locally in use many years, Used by B, 8. Butler in U. S. G. S. P. P. 
144, 1929. Is younger than North Butler amygdaloid and older than 
Merchants amygdaloid. Belongs to Central Mine group. The mineralized 
part is the Mass lode. Named for occurrence in Mass mine, Ontonagon 
Co, 
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Mass flow. 
Includes Mass amygdaloid and the underlying trap. 


Massacre volcanics, 
Pliocene? (lower Pliocene?) : Southern Idaho (Power County). 


H. T. Stearns, 1932 (Correlation chart of Idaho complied by M. G. Wilmarth, dated 
Sept. 1, 1932) nnd 10936 (Jour. Geol, vol, 44, No. 4, pp. 434-430). Massacro 
voleanics,—Well-consolidated red to brown basie ciudery tuff, in places containing 
angular fragments of underlying fms, At many places contains at base a persistent 
fine-grained blue basalt flow 28+ ft. thick. ‘Thickness of fm. 150+ ft, The 
feeder dikes form Massacre Rocks, a croup of knobs of dinbase, in sec. 8, T. 9 S., 
R. 30 E, Power Co. Older than Rockland Valley basalt and younger than Eagle 
Rock tuf. 


fMassnnutten sandstone. 

Silurian and Upper Ordovician: Western Virginia and Maryland and north: 
eastern Virginia. 

H, R. Geiger and A. Keith, 1891 (Geol Soc, Am. Boll, vol 2, pp. 156-163, pl. 4). 
Massanutten sa—Ss. [character and thickness not described) overlying Martins- 
burg sh, and underlying the Newark in Blue Ridge near Harpers Ferry, W. Va 
Is— Medina. Named for Maseanutten Mtn, which is characterized by the ss, [The 
typical Massanutten ss, overlies Martinsburg sh., but the ss, in the particular aren 
covered by above map was later found by Keith to be an older es, (the Antietam), 
faulted over, and to underlie Shenandoah 1a., instead of overlying Martinsburg sh, 
(See Harpers Ferry follo, No. 10).] 

N. H, Darton, 1892 (Am. Geol., vol. 10, pp. 13, 14). Masranutten as.—Rocks of 
Mussanutten fm. vary in local characters, mainly tn color, thickness of bedding, 
and degree of ailicification, but white and red gtsites prevail. In most sections 

basal beds are alternating dark aar. and shales, succeeded by white and gray 
qtzites, which In turn give place to thinner bedded red and brown s83, and xhales, 
Fossils rare, Thickness 000 to 500 ft. Has been called Medina and Clinton. Over. 
lies Martinsburg shales and underlies Lewistown Is. In Staunton quad. and In cen- 
tral Appalachian Virginin region. [As thus dened Mas#anutten ss, tneluded the 
overlying Rockwood fm., which ia 150 to 200 ft. thick in Staunton quad. and 800 
to 1,000 ft. thick in Maseanutten Mtn area.) 

N. H. Darton, 1894 (U. S. G. S. Staunton folio, No. 14, p. 2). Massanutten 88,— 
Hard ss. and qtzite; most prominent memb, a hard massive glzite, nsually white 
or gray, which outcrops in high cliffs or steep slopes nt crest of the mtns. This 
mem), is underlain by considerable thickness of red or brown thinner-bedded sa. 
and qtzite, which merges into sandy beds of underlying Martinsburg sh. Thick. 
ness 450 to 700 ft. Merges into overlying Rockwood fm. 


Now divided into Tuscarora qtzite (Sil) and Juniata fm. (Upper Ord.). 
Named for Massanutten Mtn, NW. Va. (Rockingham, Shenandoah, and Page 
Counties), 


Masset volcanics. 
Tertiary: British Columbia. 


J. D, MacKenzie, 1915 (Canada Geol, Surv, Summ. Rept. 1914, pp, 35, 36), 


Massie clay. 
Silurian (Ningaran) : Southwestern Ohio (Clark County). 


A. F. Foerste, 1929 (Ohio Jour. Sci, vol. 29, No. 4, p. 168), applied Masse clay 
to beds underlying his Buphemia dol and overlying bis Laurel In in Springfield 
aren. Derivation of name not stated; but in 1935 (Denison Univ, Bull, Jour. 
Bel Lab, vol 30, p. 129) he stated it is exposed on Massie Creek, short distance 
W. of Cedarville, Ohio. On p. 152 he stated Massie clay sh. is 574 ft. thick 8, of 
Yellow Springs, Ohio, amd that on Massie Creek, W, of Cedarville, Ohio, it carries 
& typical Waldron fauna, On p. 153 he gnve further details, under heading 
Massie clay, and stated that the Masale Creek locality (N, side of creek, at a 
well known wpring) Ie only place im Ohlo where a faunn (lated) closely re- 
sembling Waldron fauna has been found, but that a ciny (closely resembling 
typical Waldron) underlying Euphemia dol at Bryan Farm State Park, S. of 
Yelow Springs, 5 rol. NW. of Cedarville, is identified as Massie or Waldron olay 
oh, although no diagnostic fossila were found there. 
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TMassillon sandstone, (In Pottsville formation.) 

Pennsylvanian; Eastern Ohio, 

J. 8, Newberry, 1874 (Ohlo Geol Surv, vol. 2, p. 131) Maasillon èx, 20 to SO 
ft. thick, in Lower Conl Measures. Separated from underlying coal No. 1 by 
© to 40 ft. of gray sh. Overlain by 20 to 50 ft. of sh 

Same as Connoquenessing ss. memb, of Pottsville fm 

Named for Massillon, Stark Co. 


Mass Mountain. 
Mississippian: Northern California (southern part of Klamath Mountains). 
N. E. A. Hinds, 1930 (Geol Soc. Am. BWL, vol 41, p. 158), in table divided 
Mississippinn of S. part of Klamath Mtns into Baird rhyolitic pyroctastics and 


sediments (above) and Mass Mountain basalt flows and pyroctanties {below}. 
Latter is probably a misprint for Nass Min. 


Masuk sandstone member (of Mesaverde formation). 
Upper Cretaceous: Central southern Utah (Henry Mountains region). 


G. K, Gilbert, 1877 (Geology of Henry Mtns, pp. 44) Masuk 85,—Hoenvy-hedded 
yellow ss, 500 ft. thick, overlying Masuk ah. im Masuk Plateau, Henry Mtus, 


Now treated by U, S. Geol. Survey as basal memb. of Mesaverde fm, in 
Henry Mtns region, 


IMasuk shale. (In Maneos shale.) 
Upper Cretaceous: Central southern Utah (Henry Mountains region). 
G. K. Gilbert, 1877 (Geology of Henry Mtns, pp. 4+) Masuk sh.—Gray argil. «h., 
slightly aren. toward top. Thickness 500 ft. Underlies Másuk.ss, and overlica 
Blue Gate ss, In Masuk Plateau, Henry Mtns, 
Now treated by U. S. Geol. Survey as top memb. of Mancos sh. in Henry 
Mins region. Name conflicts with Masuk ss, the adopted name. 


Masukian series. 


C. [R.] Keyes, 1924 (Pan-Am. GeoL, voL 41, pp. 36, 64-65, 280, 203). Shales, 
1,000 ft, thick, uncon. underlying Pennell [Masuk] ss. in Utah and uncon, over- 
lying 1,000 ft. of unnamed shales, Same us Gilbert’ Masuk shales, nnd same 
as Lewis sh, of western Colo, “which should be replaced by Gilbert's earlier 
name,” 


Matachewan series. 
Pre-Cambrian: Ontario. 
D. G. H. Wright, 1922 (Ont, Dept. Mines 31st Ann. Rept., vol 31, pt. 7, p. 15). 


Matagami series, 
Pre-Cambrian: Quebec, 


J. A. Baneroft, 1915 (Quebec Dept. Colonization, Mines and Fisheries, Mines Branch, 
Rept. on Mining Operations 1012, pp. 150, 157). 


Later writers spell this name Mottagami. 


IMautanuskas series. 
Tertiary, Cretaceous, Jurassic: Alaska. 


W, C. Mendenhall, 1900 (U. S. G. S. 20th Ann, Rept. pt. T, pp. 307-300). Mata- 
nuska series—Chieüy shales, red, green, buff, and black especially abundant ; 
many coarser beds, most important of which ik heavy bed of cgl. probably not 
less than 1,000 ft. thick, (hat makes base of Castle Mtn. Also, near top near 
Limestone Gap and slong upper course of Bubb Creek, a ls. bed, 200 ft. thick, 
containing Lower Cret. fossils. Matanuska River flows nearly along strike of 
the series. Probably overlaps Sunriae series (upper Paleoxoic?). Assigned tenta 
tively to Lower Cret. or older, 
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G. €, Martin, 1926 (U. & G. 5S, Bull. 776),  Matanuska series of Mendenhall In- 
chaded all sed, rocks seen by him, in a rapid reconn. in Matanuska and Nelchina 
Valleys, and included rocks ranging from Lower Jur je to late Tort. The larger 
part of aren supposed to be occupied by this "serles" contains these Upper 
Cret. strate, and nearly all exposures on banks of Matanuska Hiver, from source 
ty mouth, consist of these Upper Cret. rocks, Therefore the name Matanuska fm 
ls here adopted, with a different detinition 


Matanuska formation, 

Upper Cretaceous: Southern Alaska (Matunuska Valley). 

G, €, Martin, 1926 (U. S, G. 5. Bull. 176, pp. 317 table opp. p. 474). "The 
Upper Cret. rocks of Matanuaka Valley here designated Matanuska fm. consist 
of marine sh. and ss, nt least 4,000 fr. thick on Granite Creek, of which lower 
half ie practically all sh. and upper half alternating bods of ss. and sh., the sa 


predominating. Cgl is present but not in thick or numerous bada. Base not 
seen Probably rests uncon, on rocks ranging in oge from Lower Jur: e to 
Lower Cret ls uncon. overlain by Tert arkose and cgl Contains Upper Cret. 


Towels, 
Matanzas sertes. 
Pliocene: Cuba. 
J. W. W. Spencer, 1804 (Geol Soc. Am. Ball, vol, 6, p. 124). 
Matapedia series, 
Ordovician: Quebec. 
G. W. Crickmay, 1932 (Am. Jour. Sel, Sth, vol, 24, p. 3711. 


Matawan group (also formation). 


Upper Cretaceous: New Jersey, Delaware, and northe rn Maryland, 
DI 


W. B, Clark, 1804 (N. J. Geol. Snrv. Ann. Rept, 1895, pp. 336, and Jour, Geol, 
vol 2, pp. 181-173). Matawan fm- -Chiefly dark-colored elays with interbedded 
layers of «nnd, the latter very pronounced in upper part. At some points green 
sand beds appear, but greensamd Ia less pronounced than in overlying fms, Thick- 
ness 275 ft I» Clay Marls of previous repts. Conformably underlies Navesink fm, 
[broad use of Navesink) and overlies Raritan fim [broad use of Raritan fm., whieh 
included Magothy tm. at top], from whieh Its fauna differs greatly, ‘Typically 
developed on shore of Raritan Bay in vicinity of Matawan Creek and along banks 
of the creck. , 


wW. B. Clark, R. M. Bagg, and G. B. Shattuck in 1897 (Geol, Soc. Am. Bull., 
vol. S, pp. 2315-358) redefined Navesink, by separating from it the snnds at 
hase, under name Mount Laurel sands. They also introduced Monmouth, 
to inelude the Redbank, Navesink, nnd Mount Laurel deposits, The 
Matawan group therefore underlies Mount Laurel sand, the basal fm. 
of Monmouth group. In Md. the subdivisions are not recognized and the 


Matawan is classified as a fm. 


Matewan sandstone (In Kanawha formation.) 

Pennsylvanian: Southern West Virginia. 

It, WV. Mennen and D. B. Reger, 1914 (W. Va. Geol. Surv. Kept, Logan and Mingo 
Counties, p, 199). Matewan sy —Maasive, medium-grained, micaceous, Nebt gray, 
cliff forming. ‘Thickness 20 to 60 ft. Lies 5 ft, below Matewan conl and overlies 
Bugle A coal, Named for town in Mingo Co. 


Matfield shale. (In Chase group.) 
Permian: Eastern Kansas, central northern Oklahoma, and southeastern 
Nebraska. 
€. 8, Prosser, 1902 (Jour. Geol, vol, 10, p. 7140. Matfetd whales.—Varlously colored 
shales, with some shaly, buff, occasionally cherty lss. and a light-gray 1s. 2 ft. or 
more thick, about 30 ft, below top. "Thickness of fm. 60 to 70 ft, Overlies Wre- 
ford ls. and underlies Florence Mint. Included in Chase stage. 


Named for development in Matfleld Twp, Chase Co., Kans. 
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Matilija sandstone member, 


Eocene: Southern California (Ventura County). 


P. F. Kerr and H. G. Schenck, 1928 (Geol. Soc. Am. Bull, vol. 39, p. 1000). Afatitija 
48, memb.—Basal memb. of Tejon fm. Comprises beds, 2,500-- ft. thick, in which 
ss, predominates over sh. The resistant massive arkose at base forms convenient 
guide for separating from underlying Chico fm., upon which it rests without ap- 
parent angular discordance. Is discon. overlain by Cozy Dell sh. memb. Well 
exposed at type loc, (in canyon at Matilija Springs), also on top of Topatopa Bluff, 
and on San Cayetano Mtn. Near the springs is a bed of lignitic facies distinguished 
by abundant mollusks embedded in a green and purplish sandy sh, and the same 
bed is found farther E. at same position in geologic column. 


*Matinal series. 


Nongeographie name introduced by H. D. Rogers (Am. Jour, Scl, 1st, vol. 47, 
pp. 153-158, 1844) to include all rocks beneath Medina group of N. Y. 
and base of tCaleiferous ss, [Beekmantown]. Redefined by Rogers in 1858 
(Geol, Pa., vol. 1, pp. 105, 124-126, 239, 246, 252, 260-F, and vol, 2, p. 752) 
and restricted to beds btw. base of Trenton ls. and hase of Oneida cgl. 
Divided into (descending): (1) Matinal shales (Hudson River alates of 
N. Y.), 1,200 ft. thick in Centre Co., Pa,; (2) Mutinal dlack st (Utica 
al. of N. Y.), 300 to 400 ft, thick; nnd Matinal argitl, 1s, (Trenton la. of 
N. Y.), 300-350 ft. in Northampton, Mifin, and Centre Counties, Pa, 

Named to indicate “morning period of the great Appalachian Palaeozc 

day,” according to Rogers 1844 citation above, 


TMatinal limestone. 
fMatinal shales. 
{Matinal slate, 


See under Matinal series, 


Mattagami series, 


Pre-Cambrian: Quebec. 
See Matagami series, 


Mattagami series, 


Lower Cretaceous or Upper Jurassic: Ontario. 


. H. MeLearn, 1927 (Canada Geol Surv, Summ. Itept. 1928, pt. €, p, 20) 


Mattapan volcanic complex. 


Devonian or Carboniferous: Eastern Massachusetts and northeastern Rhode 
Island. 


L. LaForge, 1017 (U. S, G. S. Bull 597, pp. 200-201 and map). Mattapan volcanio 


compler.—' he Carbf. volcanic rocks of Boston dist. and the associated stocks and 
dikes of granite porphyry, felsite, and other rocks. Comprises an extensive series 
of flows, volcanic breccias, and accompanying pyroclastic sed. beds, associated with 
and to some extent cut by intrusive felsites and gronophyric rocks. The later 
flows of Mattapan volcanic complex are at several places Interstratified with 
Brookline and Dorchester members of overlying Roxbury cel. Named for exposures 
in Mattapan, Dorchester dist. of Boston. [In U. 8. G. 8. Bull. 839, 1932, LaForge 
changed age to Dev. or Carbf., he then being inclined to regard it as early Dew., 
and separated the socalled "later flows of Mattapan volcanic complex" as a distinct 
fm. called Brighton melaphyre.] 


M. Billings, 1928 (Am. Jour, Sci, 5th, vol. 18, pp. 100-134). Mattapan voleanica 


(restricited).—The rocks assigned to Mattapan complex in U. 8. G. 8S. Bull, 597 
belong to nt least 8 distinet strat. horizons. Youngest of nll are the basic lavas 
interbedded with Roxbury cgl, which are considered to be of Perm. age. Writer 
prefers to restrict Mattapan to the group of volcanics which underlie Roxbury egL— 
in some places with slight angular uncon.—but which rest on eroded surface of 
Dedham granodiorite and contain pebbles of it. They are here tentatively con- 
sidered to be of Penn. age. Oldest of all the extrusive volcanic rocks are certain 
felsites, tuffs, and breccias which are intruded by Dedbam granodiorite and are 
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thus of pre-Camb. age, The Mattapan volcanics do not contain fossils, and are 
difficult to date, for New England was seat of volcanic activity throughout most ot 
Puleozole, Thickness varies from 0 to 2,000 ft. On accompanying map and strut 
ture sections the Mattapan volcanics have not been separated from Basement 
Complex 

LaForge, 1032 (U. & G. 8. Bull 839). The Dev. or Carbf. igneous rocks of 
Boston area can be divided into 2 general groups—an older group, composed chiefly 
of volanie rocks, forming the Lynn and Mattapan volennic complexes, and a 
younger group of intrusive rocks comprising Quincy granite and associated rocks. 
Some or all may be Dev. or part of them may be Carbf. The subdivision of the 
volcanic rocks is difficult problem. The division into 2 fms. (Lynn and Mattapan 
volcanic complexes) herein adopted is based partly on lithologte character and 
partly om structural relations, but there is considerable probability the two are 
contemp., and their separation may therefore be invalid. Hence the fm, names 
must be regarded as adopted only tentatively, chiefly as most convenient way of 
expressing facts whose relations are not yet fully understood. The Mattapan 
volcanic complex comprises the late Paleozoic volcanic rocks in and adjoining 5. purt 
of Boston Basin. The Brighton melaphyre may represent final eruptions of Matta- 
pan time and hence be n part of Mattapan complex, but it is here treated as 
younger than Mattapan. Most of Matlapan rocks are of-sume types as those of 
Lynn complex. Thick beds of volcanic ash and of coarse tuff, mud flows, and 
wuter-lnld sediments composed of reworked tuff with some extraneous pebbles arè 
perhaps more abundant in the Mattapan. "The aed. rocks are tufs, tuff breccias, 
and mud flows composed largely of andesitic material; In places they are associated 
with aggls. Near top are some interbedded lenses» of cgl, sw. and sl, The cgl. and 
xa. lenses have been confused with lower part of Roxbury egl., with which, in fact, 
the Mattapan may be in part contemp, The Mattapan contains some dikes and 
larger intrusive masses, 


L. 


Matteawan granite. 
Pre-Cambrian: Southeastern New York (Poughkeepsie quadrangle). 


WwW. W. Mather, 1843 (Geol. N. Y. vol. t, pl. 18). [This geol, cross section shows 
Matteawam granite exposed btw. Fishkill Landing and New Beacon Mtn.] 

€. E. Gordon, 1910 (N. Y. State Mus. Bull 140, pp, 16-20). Greenish granith: 
rocks of Poughkeepsie quad., identical with gneisses of Fishkill Mtns. “This strip, 
which will be referred to as the Glenham belt, was described by Mather as the 
‘Matteawan granite.’ " 

C. E. Gordon, 1911 (N. Y. State Mus. Bull. 148, pp. 11, 18, 25-21, 33, 78, 79, 85, 
104). The Glenham belt is an inler of pre-Camb. gneisses. Extends as a narrow 
strip from point just N. of carpet mill at Glenham, Dutchess Co., northesstwürd 
to Viy Mtn. South of Glenham belt, in town of Matteawan, are two small inliora 
of the gneisses connecting the Glenham belt with the Highlands. [Om p. 18, 
immediately following the heading Glenham gneiss, is following statement:] “The 
prevailing and characteristic rock of the Glenham belt is a granitic gneiss. It 
appenrs to be an altered derivative of other guejeses. Is ususlly red, from din 
seminated iron stains, and over much of the belt is deeply ebloritized,” Is “Mat- 
teawan granite” of Mather, 


Matthews Landing group. (In Mid 
: . è sant A 
"Matthews Landing series. a Midway group.) 
Eocene (lower): Southwestern Alabama. 
E. A. Smith and L. C. Johnson, 1887 (U. S. G. 5. Bull. 43, pp. 57-60). 
For definition, see Naheola fm., which replaces it. 
Named for exposures at Matthews Landing, on Alabama River, in Wilcox Co. 
Matthews Landing marl. (In Midway group.) 
Eocene (lower): Southwestern Alabama, 
E. A. Smith and L., C. Johnson, 1887 (U. 8. G. S. Bull. 43, pp. 57-60). 
For definition, see under Naheola fm., of which this bed is basal memb. 
Named for exposures at Matthews Landing, on Alabama River, in Wilcox Co, 
Matura formation. 
Pliocene : Trinidad. 
G. A. Waring, 1926 (Johns Hopkins Univ. Studies in geol, No, 7, p, 84). 
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Mauch Chunk shale, 
Mississippian (Chester): Pennsylvania, western Maryland, aud northern 


West Virginia 


J. P. Lesley, 1876 (2d Pa, Geol, Surv, Rept. L, App. E, pp, 221, 222, chart opp. p. 224). 
Mauch Chunk Umbral Red sh., No. XI, 100 ft. thick In Boyd's Hill gus well at 
Pittsburgh, Pa Underlies Pottsville Seral egzL and overlies Umbral or Mountain Ia. 
(24 ft. thick), which rests on Poeond (No. X, Upper (gray) Catskill, Vespertine 
of Rogers). [Type loc. not stated.] 

C. A. Ashburner, 1877 (Am, Phil, Soc, Proc, vol. 16, pp. 521, 536). Mauch Chunk 

(Umbral) Red sh.—New name proposed by present State Geologist [J. P. Lesley]. 

Underlles Pottsville (Seral) cgl and overlies Pocono (Vespertine) Gray sa, Ia 

No, XI of repts. Thickness 1,100 ft. Upper memb., consists of 910 ft, of red and 

gruy sss. and shales. Middle memb. is Mountain 1a., 49 ft. thick, which in Green- 

brier Mtn, Pocatontas Có, W. Va, attains thickness of 822 ft. and is known as 

Lewisburg 1s, [Greenbrier Is. of later repts]. The lower memb., of reddish and 

greenish s and shales, fa 141 ft. thick. 

Platt, 1877 (2d Pa. Geol. Surv. Rept. EL, pp. xxiji-xxx). Mauch Chunk Red ah.— 

New name proposed by State Geologist [J. P. Lesley) of Pa. for Rogers's Umbral, 

No. XI “Thickest, most solid, and best exposed at Mauch Chunk [Carbon Co. 

eastern], Pa." Thickness 3,000 Tt. Underlies Pottsville eel. and overlies Mountain 

Ig. [Greenbrier 15.]. Included in Kenawha River system 

J. Barrell, 1907 (Geol, Roc. Am. Bull, vol. 18, pp. 450-4), stated that max. thickness 
of 3,000 ft, Is at Potteville, Pu, J. P. Lesley (2d Po. Geol Surv. Summ, Final 
Rept.. vol, 3, pt. 1, pp. 1815, 1895) gave a detailed section of the Mauch Chunk at 
Mauch Chunk, Carbon Cò., Pa., that footed 2,168 ft, 


F 


Maude argillites. 
Jurassic: British Columbia. 


J. D, MacKenzie, 1914 (Canada Geol. Surv. Summ. Rept, 1913, p. 40) 


Mauldin beds 
Permian: Central southern Oklahoma (Garvin County). 


A. R. Denison, 1923 (A. A. P, G. Bull, vol. 7, No. 6, pp. 627—044). Mauldin beds: — 
Subsurface Perm, deposita, 200 ft. thick, lying at depth of 1,200 to 1,400 ft.. 
consisting of a Seriea of gar sands alternating with red and blue shales, called 
Mauldin producing horizon, after original large gas well The sands appear to 
be lenticular. Underlies Garvin beds (also n subsurfnee Perm. fm.) and resta on 
strata ranging in age trom Perm. to possible Camb. Lies above Newberry sanda 
(lPerm.). 


Maumee. 
Name applied to a glacial lake, of Pleist. age, in Great Lakes region. (See 
U. S. G. S, Mon. 52, 1915, p. 469.) 


Maunawili volcanics. 
Pleistocene (late) : Hawaii (Oahu Island). 
H, T. Stearns, 1935 (Geol, and gd. water res, I«land of Onhu, Hawaii: Div, Hydrog 
ull 1).  Maunawili volcanics,—Hasalt and cinders, Exposed on Maunawili 


ranch, 2 mi, W, of Waimanalo, Included in middle part of Honolulu volennic 
Series [q. v.]. 


Maury glauconitic member (of Ridgetop shale). 

Mississippian (lower): Western and central Tennessee. 

J. M. Safford and J, B, Killebrew, 1900 (Elements of geol. of Tenn., pp. 104, 141, 143). 
Maury green shale (Hall or Kidney phosphate).—Green or greenish sh. few is, to 
5 ft. thick, with embedded roundiah concretions of calcium phosphate from site 
of marbles to that of a man’s hend, and in kidneylike, cakelike, and gourdlike forms 
of various sizes. Underlies Tullahoma fm. and overlies [uncon.} Chattanooga black 
al, (Dev.). 


Beenuse of fossils, thinness, and structural relations is now treated as basal 
memb. of Ridgetop sh, (See N. F. Drake, 1914, Tenn, Geol. Surv. Reg of 
Tonn, voL 4, No, 3, p. 105.) But according to J. H. Swartz, 1924 (Am. 
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Jour, Scl, Sth, voL 7, pp. 28, 30), the Maury sh. of western Tenn. carries 
& much younger fauna than Maury sh, of central Tenn, According to 
G. H, Girty (personal communication) the Maury sh. of Waynesville 
quad, contains fossils of basal Miss, (probably basal Kinderhook) age, 
and he has no fossils from typical Maury sh, 

Named for Maury Co., central Tenn, 


Mauumae volcanics. 

Pleistocene (late): Hawaii (Onhu Island). 

C. K. Wentworth, 1926 (Bernice P. Bishop Mus, Bull, 30, pp, 42, 45). JAMauumae 
roleunics— Materials ranging from medium-textured black ash through coarser 
agel. nnd rhyoclastic fava to flow Inya. Erupted from Mauumae. 

M. T. Stearns, 1995 (Geol, and zd, water res. Island of Oahu, Hawaii: Div. Hydrog. 
Bul. 1). Mavumae voleanies,—Pyro-xplosion deposits and basalt composing 
Mauumae cinder cone. Included in middle part of Honolulu volcanic series [q. v.]. 
Assigned to late Melst. 


Maverick limestone. 

Miners* local name for an ore-bearing ls., 0 to 5 ft. thick, in lower part of 
Oquirrh fm. (Penn), Stockton dist, central northern Utah, Lies 230 
ft, below South Ada 1s, of miners and 40 ft. above their Honerine Is. 
Is a stray Is. found in workings of Honerine mine, “Maverick” being 
n Western word meaning unbranded, (See U, S, G. S. P, P, 173, 1982.) 


Maxtield limestone. 

Upper Cambrian: Central northern Utah (central Wasatch Mountains). 

F, F. Hintze, Jr. 1918 (N. Y. Acad, Sci. Annals, vol. 28, p. 107), Maxfield fm.— 
Alternnting Iss. nnd shales, 481 ft. thick, uncon. overlying Alta sb. (Lower Camb.) 
and uncon, underlying Benson 1s. [Detailed geetión of beda given.] Contains 
largest ore deposits in region, including the rich galena bedded vein of Maxtivld 
Mine at Argenta [mail Salt Lake City]; for which the fm, is named. No fossils, 
but tentatively assigned to Ord, 

L. D. Burling, 1914 (Canada Geol. Surv. Mus. Bull. No. 2, pp. 100-102),  Hintze's 
Maxileld Is, at type log, contalna Middle Camb, fossils, 

Fossils from base of Maxfield 1s, are assigned by C, D. Walcott, E. Kirk, 
nnd C. E. Resser to Upper Camb, and fossils from upper part have been 
assigned by E. O. Ulrich to Upper Camb. The fm, overlying Maxfield 1s, 
is now tentatively called Jefferson (f) Iw. nnd the £m, underlying it is 
the Ophir sh. 


Maxinkuckee moraine. 
Pleistocene (Wisconsin stage): Northern Indiana. Shown on moraine map 
(pL 32) of U, S. G, S, Mon, 53. Named for Maxinkuckee Lake, Marshall 
Co, 


Maxner limestone. 
Mississippian: Nova Scotia, 
W, A, Bell, 1921 (Am. Jour. Sol, Sth, vol. 1, p. 166). 


Maxon sandstone. (In Trinity group.) 
Comanche series (Lower Cretaceous) : Western Texus (Glass Mountains). 


P. B. King, 1980 (Univ, Tex, Bull, 3038, pp. 91-03, map). Maxon as-—Outcrops 
in prominent ledge midway up scarps along E. side of Marathon Basin. Extends 
S. from vicinity of Gap Tank at least ns fnr ns SE. corner of Marathon Basin. 
Southernmost observed outcrop is 1 mi. N. of Tones ranch house, Mirat described 
by Baker nnd Bowman, but age not discussed, Later mentioned by T. W. Stanton 
(Am, Jour. Sci, Sth, vol. 16, p. 404, 1928), who noted that it hag much same 
"Ee and relationships as Paluxy sand of north-central Tex. These sands are but 
Part of a transgressive series of basal snnds of indefinite strat. position, For 
(his reason, within aren of this rept (Glass Mans), the basal sands in the N 
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nre termed Basement sands; those to 8. occur at definite level btw. rocks of 
Fredericksburg and Trinity ages and are deserving of a formational name, Pnluxy 
cannot appropriately be applied here because the two sands are now widely 
separated and probably were never a continuous deposit, A new name (Maxon) is 
thus necessary. Type loc. is Maxon Station, nonr point where the Southern 
Pacifice leaves Marathon Basin, It outcrops in rather prominent ledges about 
100 ft. above valley level E. of station and caps several buttes of Glen Rowe fin 
to W. of it, It is a brown, well indurated, course to medium-grained ss, with 
prominent cross bedding. In places there are one or more thin shaly layers. 
It ia 90 ft, thick 1% mi S. of Gap Tank, sec, 61, According to Stanton it i4 
145 ft, thick in scarps immediately N. of 'Tesnus Station. Near tbe tank it 
loses ite massive character and is interbedded with cgi. and sandy marl  Pnusse 
out by overlap about 1 mi. N. of this place. In Mesas 5 to 8 mi, E, of Gap 
Tank it can be traced N., overlapping beyond point of disappearance of Glen 
tose fm., to form Basement sands of that area. No fossils found, Stanton 
writes: “Whether it should be classified as Trinity or Fredericksburg is largely 
a matter of personal preference. Following the precedent established in clasifying 
Paluxy sand of north central Tex. which is in approx. same strat. position, it 
would be placed in Trinity, but it may well be in part at least of Fredericksburg 


uge.” 


Maxon sand. 


The Maxton sand (Miss, subsurface) of Appalachian region has been 
incorrectly spelled Maron in many repis. 


Max Patch granite. 


Pre-Cambrian: Western North Carolina (Madison County) and eastern 
Tennessee. 

A. Keith, 1904 (U. S, G. S. Asheville folio, No. 116). Mag Patch granite,—Almost 
wholly coarse granite, in places porphyritie and in places of uniform grain 
The minerals are orthoclase, and plagioclase feldspar, quarts, biotite, and a 
little muscovite, The porphyritle varieties are light gray or doll white, Another 
variety of great extent is a coarse red granite, which appears to be a modification 
of the usual massive rock, Intrudes Cranberry granite and the older gneisses 
Surrounds Max Patch Mtn, Madison Co., N. € 


Maxton sand. 


A name that has been applied to subsurface sands of different ages. In 
northern Ky. and Ohio to a sand in Pottsville fm. (Penn.). In western 
Pa. to a sand that probably corresponds to basal memb. of Potteville 
fm., nl«o to nn older sand (of Miss. age) that lies at horizon of Mauch 
Chunk fm., above the TPencil Cave. In W. Va. it has also been applied 
to two sands, both of Mauch Chunk age, the upper one said to probably 
correspond to the bed called by W. Va. Survey Princeton egl. or sw. 
memb. of the Mauch Chunk, and the lower one said to probably cor 
respond to the bed called Droop ss. memb. by that Survey. According 
to I €. White (1919) the sound was first discovered near Sistersville, 
Tyler Co., W. Và., and named for its discovery on land of a farmer named 
Mazton (not Maxon). According to Hennen (Fayette Co, W. Va. Rept., 
p. 338) the higher of the sands in W. Va. is the true Maxton; according 
to D. B, Reger the lower sand in W. Va. is the true Maxton sand. (See 
W. Va. Geol. Surv., voL 1A, pp. 176-180; also W. Va. Geol. Surv. Rept. 
Mercer, Monroe, and Summers Counties, p. 418.) According to W. Stout 
ot al, 1955 (Geol. of nat. gas, A. A. P. G., pp. 902-903), Maxton sand of 
Sistersville pool is correlated with some certainty with Sharon cgl., 
basal memb. of Pottsville fm. 


Maxville limestone. 


Mississippian: Ohio and northeastern Kentucky. 


B. Andrews, 1870 (Ohio Geol. Surv. Rept. Prog. 1869, pp. 80, 84). There is, 
above Logan $e. group, a kx. horizon, although the ]» is not everywhere persistent, 
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It often gives place to ss. of the usual] coal measure grit. But as these les, group 
themselves upon one geological horizon, and always rest wpon Logan ss. group, I 
have no doubt that they have the same age and were formed at some time. 
I have called it Martille ls., from village of that name in Perry Cò., Ohio, 
where it has been extensively burned into quicklime. 

The commonly accepted definition of Maxville Is. is that it underlies Potts- 
ville fm. (Penn.) and overlies Logan fm. It ranges in thickness up to 
110 ft. 


Maxville block ore. (In Pottsville formation.) 

An ore bed which in early repts was included in Maxville Is. In 1922 
(Ohio Geol. Surv., 4th ser, Bull. 25) Helen Morningstar called the bed 
Harrison orc, gave its thickness as 6 in. in Scioto Co. and 4 ft. in Jackson 
Co. and included it in base of Pottsville fm. “Is pateby, but has been 
traced from Scioto Co. to Muskingum Co." “Formerly included in 


Maxville Is,, but Morse in 1910 proved it is Penn." 


Maxwell limestone, (In MeLeansboro formation.) 

Pennsylvanian: Central western Illinois (Peoria County). 

E. F. Lines, 1012 (0L Geol. Surv. Bull. 17, pp. 88, 00). Moawiwell tfa-—Le., 1395 ft. 
thick, forming top part of McLennaboro fm. where it outcrops. Upper 12 ft. 
finewrained argil, and siliceous ls. in 6-m. Inyers at top and d-in. layers 
nt bottom; basal 4 to 5 ft. coursegrained grayish ls. containing calcite crystals 
and fossils. Underin by clay eh, containing thin con]; overlain by soil 
[Probably named for occurrence at or near Maxwell], Peoria Co.) 


Maxwell terrane, 

A name applied by €. [R.] Keyes to S00 ft. of sh. in his Ratonan series 
(early Eocene and probably same as Raton fm. of SE, Colo.). Derivation 
of name not stated. Uncon. undelies Denver fm. nnd overlies Houten ss. 
"The Maxwell, Houten, and underlying Maya egl. taken together probably 
correspond to Eldridge's Arapahoe fm. further N.” (See Iowa Acad: 
Sci. Proc, vol. 22, 1915, p. 257.) 

Maya conglomerate, 

Name applied by €. [R.] Keyes (Iowa Acad. Sci. Proc, vol 22, p. 257, 
1915, and Conspectus of geol. fms. of N. Mex, 1015, pp. 2, D) to basal 
memb. of Tert. section in NE. N. Mex. Thickness 100 ft. Derivation of 
name not given. Underlies Houten ss. [See under Masgwwetl.] 


Mayaguez shales. 
Tertiary: Puerto Rico, 
C, P, Berkey, 1015 (N. Y, Acad, Sci. Annals, vol. 26, p, 61), 


Maybelle limestone, 

Permian: Central northern Texas (Baylor County). 

A. & Romer, 1928 (Univ, Tex. Bull. 2801, p. 74). In Baylor and Archer Counties, 
"Tex, the Wichita group (Clyde fm.?) Is topped by a scarp-forming 1s. known 
locally aa Maybelle Ix. This and lower members of the Is, belt are continuous 
with Lueders la, 

M. M. Garrett, A. M. Lloyd, and G. E. Laskey, 1930 (Tex. Bur. Econ. Geol, geol. 
map of Baylor Co,), Maybelle Ta., à memb, of Luedera fm., lies 45 ft. below Lake 
Kemp 15s,, the top memb, of Lueders fm. 

E. H, Belards, 1933 (Univ. Tex, Bull. 3232, pp. 169, 174). Maybelle 1s. is a memb, 
of Lueders tm. E, of Lake Kemp, Baylor Co 


Derivation of name unknown, 
May Creek formation. 
Devonian (7): Southwestern Oregon (Riddle quadrangle). 


J. 8, Diller and G. F. Kay, 1924 (U. S. G. S, Riddle tollo, No. 218). Moy Creek jm — 
Mica schist and mica slates, 1000+ ft. thick, Thrust fault contact with Galice 
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fm. (Jurassic). No fossils in Riddle quad., but to SW., in similar rocks, fossils in 
ls, lentils have been identified az Dev., hence May Creek fm. is classified as Dev. (ti 
Exposed for 3 mi, along May Creek and to beyond mouth of May Creek 


In other parts of SW. Oreg, this fm. is chiefly schist, and is there called 


May Creek sehist, 


TMayes formation. 
Mississippian: Northeastern and central eastern Oklahoma. 


€. W. Shannon nnd L. E. Trout, 1915 (Okla, Geol, Bury. Bull, 19, pt. 1, pp. 127-130) 
Mayes fm.—Dnurk-gray to black Is, separated by thin bands of black ab, Thickness 
thin to 100 ft. Of Chester age. Contormably underlies Fayetteville sh. Uneon 
overlies Boone fm. Usually a thin sh. membh, separates Boone and Mayes. 

L. €. Snider, 1915 (Okla. Geol. Surv. Bull. 24, pp. 21-35, 47). Mayes [m.—Dnark 
gray to black ls., locally argilhl, weathering drab or light gray, the 18, beds 
separated by thin bands of black sh. In some pinces 4 or 5 ft. of sh. at base and 
3 or 4 ft. of sh. at top. Thickness 8 to 100 ft, Uncon, overlies Boone fm, Con- 
formably underlies thick bed of black sh. forming basal memb, of Fnyetteville fm. 
Is basal fm. of Chester group, In Tahlequah quad, includes lss. mapped by Taff 
ax upper part of Boone, but described as lower 1s, bed of the Fayetteville, In 
Muskogee quad. includes equiv. bede mapped by Taff with Fayetteville and 
described as lower Is. bed of that fm, 

C. N. Gould, 1925 (Okla, Geol. Surv. Bull. 35, pp. 59-60), Mayis fm—Named by 
L. C. Snider, 215, Consists of dark-gray to black 1s, locally argill., separated by 
thin beds of black sh. ‘Thickness to 100 fL, averaging 40 ft, Occurs around 
margin of Boone Is, on which it usually rests diseou Ix of.Chester or older 
Mississippian nge, Ja composed of beds that are assigned by some geologists to 
Moorefield sh., Batesville aa., and lower part of Fayetteville sh, Fossila listed, 

E. Ò. Ulrich, 1927 (Okla, Geol. Surv. Bull, 45, p. 30). Mayes fm, is of middle Chester 
ake 

G, S. Buchanan, 1927 (A, A, P. G, Bull., vol. 11, No. 12), R. Moth, 1928 (Econ, Geol., 

vol. 23, pp. 48-51), E, G. Woodrutf and C. L, Cooper, 1928 (Okla. Geol, Surv. Bull 

40U). Mayes fm, assigned to Meramec epoch, 

Bloesch, 1928 (Okla. Geol, Surv. Bull. 40EE, pp. 24-80). Mayes fm. is of lower 

Chester und upper Meramecian age. 

H. A, Ireland, 1930 (Okla. Geol, Surv, Bull. 40NN). Mayes 1s. is of Chester age, 

L H. Cram, 1930 (Okla. Geol. Surv. Bull, 40QQ) Mayes fm. ia here restricted to 
beds containing “Spring Creek" fauna, of Meramecian age, Tn Cherokee and 
Adair Counties [central enstern Okla.) these beds are O to TO ft, thick, The Mayes 
fm. ns heretofore used in Okla. included these beds and lower part of overlying 
Fayetteville ah, ag here defined. In Rateaville region, northern Ark. the upper 
Boone contains this fauna, but these beds are believed not to be present in typical 
joone of Boone Co, Ark, where upper beds are of Warsaw nge nud uncon, overlain 
by Hindsville 1s. memb. of Batesville &&, of Chester age, Rests on Boone without 


evidence of uncon. 
The U. S. Geol. Survey discarded this name from its classification in 1025. 
Named for Mayes Co. 


Mayflower amygdaloids, 

Pre-Cambrian (Keweennwau): Northern Michigan. 

Name locally in use many years, Used by B, S. Butler in U. 8. G. S, P. P. 
144, 1929. Belong to Central Mine group. The Old Mayflower amygdaloid 
is younger than Isle Royale amygdaloid and older than Old Colony ss. 
Its mineralized part is the Old Mayflower lode. The New Mayflower 
amygdaloid is older than Isle Royale amygdaloid and younger than New 
Arcadian amygdaloid, and its mineralized part is the New Mayflower lode 
Named for occurrence in Mayflower mine, Houghton Co. 

Mayflower flows. 

The Old Mayfiower flow includes Old Mayflower amygdaloid and the under- 
lying trap. The New Mayflower flow includes New Mayflower amygdalotd 

and underlying trap, 
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Mayflower schist. 
Ordovician (2): Central Nevada (Manhattan district), 


H. G, Ferguson, 1924 (U. 8. G. S. Boll. 723). Mayflower schist —Chloritic “knotted” 
or spotted schist and schistose sL, prevailingly dark, with commonly n greenish 
Hinge; more aluminous than schists of underlying Gold Hill fm.; for most part 
without admixture of other rocks, but in some sections outerops of a dark-cray Is. 
similar to overlying Zanzibar 1s. were seen, and seem to he interbedded with the 
sehist, but may represent infolded parts of Zanzibar In Exposed thickness 800 ft,; 
maximum probably not much greater. In fault contact with Gold Hill fm. Exposed 
in Mayllower Guleh, 


Maynardville limestone, 
Upper Cambrian: Eastern Tennessee, 


C. R. L. Oder, 1924 (Jour. GeoL, vol 42, No. 5. pp. 474—470, 494, 407). Maynard- 
vile i5,—'lhin:bedded to massive, light-bluixh gray to dark-gray, fine to coarse- 
grained, more or less laminated Is, with darkegray dol. forming upper third of fm. 
Basal third carries 18. cgl. in which small black clay balla suggest oolltic textures. 
Sometimes thin bloish-green cale, sh. occurs in lower part and darkgray chert 
occurs sparingly in upper beds, On W. side of valley top is usually marked by 2 
ft. of dark-zgray shaly dol with undoalating upper contact, On aide of valley 
upper limit Is formed by 5 to 10 ft. of s Thin aren, zones occur. ‘Thickness 60 
to 250 ft. In places formerly mapped with underlying Nolichucky wh, bat on 
older geol, maps of Claiborne and Union Counties it was included in Knox dol Its 
known fossils consist of problematicnl cystid plates and an unidentified ap. of 
Cryptozoon.  Crolxan trilobites occur In. the Nollehueky up to base of Maynard- 
ville, but they have not been discovered within the la!ter. In lithology it com 
pares with lower Knox beds. Hence it seems well to conalder it, at least tenta- 
tively, a» basal memb, of Knox dol and ns marking beginning of deposition of 
Osarklan series of Camb, system in east Tenn Uneon, underlies Conocochengue 
Copper Ridge fm. Named for Maynardville, Union Co.; well exposed along State 
Highway 33, about 544 mi, NE. of town 


Muyne Creek formation, 

Mississippian: Central northern Towa. 

F. M. Van Tayl, 1025 (Iowa Geol Surv. vol. 30, pp. 52, 92, 105, 108) Wayne 
Creek fm—Chiefly soft brownish dolomitic ls., nren, at several horizons; occa 
slonnliy chert nodules yield wellepreserved fossils. Thickness abont 868 ft 
Underlica Eagle City beds and ovorHes Chapin beds Is a fm. in Kinderhook 
group Named for exposures in N. bluff of Mayne Creek, NEM sec. 21, Reeve 
"Twp. Franklin Co 

L. R, Laudon, 1931 (Iowa Geol Surv. vol. 35, pp. 388-396), stated that he had 
made slight change in basal bdy of Maynes Creeb memb. of Hampton [m., as he 
called the beds, See under Chapin beds 

R. C. Moore, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol Soc, pp. 242, 245) I 
regard AMapynes Creek te aveepart of Fern Glen [of Osagze group] 


May Pen beds, 
Pleistocene or Pliocene: Jamaica. 
R. 'r. U1, 1899 (Harvard. Coll, Mus. Comp. Zool, Bull., vol, 34, p. 84), 


Maysville group. 

Upper Ordovician; Northern Kentucky, southwestern Ohio, nnd southern 
Indiana. 

A. F. Foerste, 1905 (Scil, n. s, vol. 22, p, 150). Maysville div, —Hitherto identified 
ns Lorraine, but fauna is so different from typical Lorraine as to warrant another 
hame Includes (descending) Arnheim, Mount Auburn, Corryville Bellevue, Fair 
mount, and Mount Hope beds, all of which are exposed along railroad 8. of 
Maysville, Ky. 


The Arnheim was many years ago transferred to Richmond group. ‘The 
Mount Hope sh. and Fairmount ls, are now treated ns members of 


Fairview fm, and the Bellevue ts., Corryville sh, and Mount Auburn 
{concretionary strata) as members of MeMillan fm. 
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Mayville limestone 
Silurian: Southeastern Wisconsin, 
T. €. Chamberlin, 1877 (Geol. Wis, vol 2, pp, 336-345). Mayviiile beds— 
Usually a rough, coarse, gray, mag. Is, with considerable difference in the layers 
Max. thickness 100 ft.: average 60 ft. Is lowest memb. of Ningara series 
Underlies Waukesha beds and overlies Cincinnati [Maquoketa] *h. In Sheboygan 
region jt underlies Byron beds (considered = basal beds of Waukesha 1). Fossila 
[listed J. Named for max. development and finest exposure S. of Mayville, 
Dodge Co. 
5. Savage, 1016 (Geol, Soc. Am. Bull, vol. 27, pp. 305—324), correlated Mayville 
Ta. with his Kankakee and Edgewood lss. of IIl. 
E, O, Ulrich, 1924 (Wis. Acad. Sci, Trans, vol 21, pp. 71-93), stated that Mayville 
dol, ns he called it, le o£ middle Clinton age. 
A. H. Sutton, 1935 (Rept. 9th Ann. Field Conf, Kans, Geol, Soc, p. 278). Mayville 
is pre-Ningaran and correlates with Edgewood of Hl 


Mayville ore bed 
See under Neda fm. 


Mayville moraine. 
Pleistocene (Wisconsin stage): Southeastern Michigan. Shown on mo 
raine map (pl. 82) in U. S. G. S. Mon. 53, Named for Mayville, Tuscola 


Co, 


Maywood formation. 
Silurian (2): Central western Montana (Philipsburg region). 


F, €. Calkins and W. M. Emmons, 1913 (U. 8. G. S P. P. 78). Mayicood fm— 
Maggy reddish, gray, and whitish mag. iss. and gray, whitish, and ollve-zreen 
calc. sh., with beds of light-colored calc, ss. about 40 ft. above base, Thickness 
200—300 ft. Of marine origin. No fossils. May be Lower Dev, SIL, Ord, or 
Upper Camb, Overlies Red Lion fm., possibly uncon. Underlies Jefferson Is 
conformably. Named for Maywood Ridge, W. of Princeton, on whose NE. face, 
2 mi, above mouth of South Boulder Creek, the best exposure occurs, 


Maywood clay, 
Pleistocene: British Columbia. 


C, H. Clapp, 1913 (Canada Geol. Surv. Mem, 36, p. 109). 


Mazarn shale. 
Lower Ordovician (Beekmantown): Southwestern Arkansas and south 


eastern Oklahoma (McCurtain County). 


H, D. Miser, 1917 (U. 8. G. S. Bull 660, p. 68). Magarn sh.—Sh. with small 
amounts of is. and as, The sh. is ribboned, consisting of alternating black and 
green layers that split at an angle with the bedding. Thickness 1,000 ft. in 
Caddo Gap and De Queen quads, Ark.Okla. The name is applied to the part 
of “Ouachita sh." lying below Blakely ss. Named for Mazarn Creek [eastern 
Montgomery Co. Ark.]. Overlies Crystal Mtn ss, and underlies Blakely ss. 


Mazatzal quartzite, 
Pre-Cambrian: Central Arizonaü. 


E. D. Wilson, 1922 (Pan-Am. Gool., vol. 35, pp. 299-312). The massif of Mamatni 
Range is composed almost entirely of sehist», slates, and qizites of pre-Camb, age. 
the sedimentaries being usually disposed at high angles, The grent succession 
of indurated ass. to which the title Mazatzal gtvite is here applied, constitutes malit 
part of the mtns from central Mazutsnl Peak northward. There are, however, 

four separate and distinet areas of the qizite, which is n hard, vitreous rock, 

light-brown to gray in color, fine-crained, und often crose-bedded, but possessing 
at various levels also many phases of cgl. the subangular to rounded pebbles of 
which vary from very coarse sand to small boulders one-half foot or more in diam- 

Occasionally there are lenticular layers (up to 150 ft. in thickness) of maroon 

colored, gray-spotted, hard aren, shales which frequently display ripple marks 

and sun cracks, 


N 
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. H. Darton, 1925 (Univ, Ariz. Bull. 119, pp. 234-235), reported uncon. btw. Mazatzal 
qtzite and overlying Apache group (pre-Carob,) on Haigler Creek, near Payson. 


Named for development in Mazatzal Range 


Mazomanie sandstone. 


U 
E 


A. 


J. 


A. 


pper Cambrian: Central sonthern Wisconsin (Dane County). 


O. Ulrich, 1920 (Wash. Acad. Sci. Jour, wol. 10, pp. 73-78). Mazomanie 88.—A 
more or less decidedty cale, fm. ; a magnesian ss. ; contains considerable disseminated 
Slauconite, Approx. thickness 10 to 100 ft. Rests on Franconin ss. and underlies 
St. Lawrence fm. 

T. Thwaites, 1923 (Jour. Geol., vol. 31, p. 548), Mazomanie fm.—Vine to medium 
grained gray to dark-red ss. irregularly cemented by doL; locally beds of red, 
green, and gray calc. sh.; base consists of gray dol. with purple spots very similar 
to St. Lawrence or Black Earth memb, of Trempealenu fm.; entire fm. contains 
more or less dol. Max. thickness 165 ft; average 100 ft, Thing out to W. and 
overlaps Franconia for distance of 10 to 20 mi. Is known from far NE. Wis. to 
near Spring Green, Wis. In northern Ill it was formerly correlated with tbe 
Madison and Mendota of Wis, but it bears no resemblance to those fms, Underlies 
Trempealeau fm, (St, Lawrence fm.] and overlies Franconia fm. 

C. Trowbridge and G, I. Atwater, 1934 (Geol, Soc. Am. BulL, vol, 45, pp, 21-79). 
Mazomanie as, j8 same as Franconin 8&, nnd wot younger, as Ulrich claims, 

M, Wanenmacher, W, H. Twenhofel, and G. O. Raasch, 1934 (Am, Jour, Sci., 5th, 
vol, 28, p. 13). Formerly it was rather generally believed Mazomanle fm. of 
Ulrich was=the Franconia, Ulrich then advanced the view that there are 2 
distinct fms. the Mazomanie representing an invasion from the E, and the 
Franconla from the W., und the former overlapping the latter, Little evidence 
was advanced to support this view, Recent studies have shown that Mazomanie 
faunas extend W. beyond the Miss. and that Franconia faunas underlie those of 
the Mazomanie wherever lower part of the succession is fossiliferous. Also, 
Pentland's study of the Franconia and Mazomanie shows a homogeneity of min- 
eral content which could hardly have been possible had the materials been derived 
from different regions. As Franconia has priority it is here used, and it ig recom- 
mended that Mazomanie be abandoned or given rank as a memb, 

C. Trowbridge et aL, Sept. 1935 (Rept. 9th Ann. Field Conf. Kans, Geol, Soc., 
pp, 116-117), The strata designated “Mazomanie” by Ulrich in 1920 are now known 
to be & part of Franconia fm., from which they differ in being somewhat coarser- 
grained and more dolomitie, Ulrich at first supposed Franconia is confined to W. 
side of Wisconsin arch and the Mazomanie to the east. Later studies showed 
this is error, and most geologists bave abandoned Mazomanie as à synonym, 
although it has been given wide currency among well drillers in E. Wis. and in 
lil. [Type section by F, T. Thwaites, on p. 116, calls the beds Franconia] 


W. H. Twenbofel, G. O. Raasch, and F, T. Thwaites, Nov. 30, 1935 (Geol Soc. Am. 


E. 


Bull, vol. 40, No, 11, p. 1702) Upper beds of Hudson memb, of Franconia fm. 
in various parts of Wis, notably central arem, contain fauna Ulrich assigned to 
hia proposed Mazomanie fm., but which writers designate Prosaukia subfaunal 
fone, Lower part of Hudson memb, contains Ptychaspís gubfauna, Ulrich named 
lis Mazomanie fm. from Mazomanie village, on Wisconsin River, near which the 
strata are exposed in conspicuous cliff, [Summarize parts of Ulrich’s definition.) 
Nothing of kind described by Ulrich exists, His Mazomanie continues westward 
to Miss, Hiver and beyond, and his Franconia continues E, over the arch with 
undiminished thickness, Writers do not consider the Mazomanie to merit rank 
of a fm, but to be little more than a minor subdivision of Franconia fm. 

O. Ulrich, 1936 (Geol. Soc, Am. Proc, 1935, p. 113). Mavomanie sa, ia quite dis- 
tinct from "Franconim," both faunally and lithologically, and ix younger, 


Mazourka formation 
Lower Ordovician; Central eastern California (Inyo Range). 


) 


E. Phleger, Jr.. 1988 (Southern Calif. Acad. Sci. Bull, vol. 32, pt. I, pp. 1-6). 
Mazourka fm.—A succession of argill, shales and les, 675 ft. thick, Lower 125 
It. consists of cale. sh, interbedded at irregular intervals with thin-bedded lenses 
of dark-gray argill. Is. Rest of fm. consists of argill, ls. interbedded at infrequent 
intervals with a few thin sh. layers. ‘Typically exposed in Mazourka Canyon 
btw. Barrel Spring Canyon and Lend Canyon trail. Conformably underlies Barrel 
Spring fm, and conformably overlies Is, that Kirk considers to be of Beekmuntown 
"re, Fossils (identified by Kirk) listed. The fm. is faunally a unit and 
undoubtedly of Chazy age. 
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Mende gravel. 
Pleistocene: Southwestern Kansas, 


F 


W. Cragin, 1896 (Colo. Coll. Studies, vol. 6, p. Meade ovavels.—tlighly fos 
mostly unconsolidated, 10 to 40 ft. thick, laid down 


viliferous gravels and sands, 
into whieh they frequently 


in deep and broad valleys, Overlain by Pearlette ash, 
grade, Supposed to be late Plio. and to belong to Tule div, of Cummins (Equus 
beds of Cope). Named for Mende Center, Meade Co. 


Meadow limestone. 


Pennsylv:t 


R 


. E. Condra, 1930 (Nebr. Geol. Surv. Bull. 3, 2d ser.. pp. 11, 12, 26, 28, 31, 47) 


inian: Southeastern Nebraska, eastern Kansas, and northwestern 


Missouri. 


R. Condra and N. A. Bengston, 1915 (Nebr. Acad. Sci Pub., vol, 9, No. 2, pp. 7, 
13, 22, 31). Meadow le—First distinct Is. memb. of Braddyville fm. above 
Forbes ls. Has wide distribution in Nebr. and apparently in Kans. and Mo, Is 
usually in one bed, bot in places is in 2 beds, Light bluish gray, massive, hard, 
semleryetalline; upper part weathers light-colored and bass] part buff. Lies 6 
to 10 ft. above Forbes Is. and 5 to 6 ft. below Union 1, Thickness 2 ft. 7 in. 
to 4 ft. Outerops W. of Meadow, Nebr., and at other places 
E. Condra, 1927 (Nebr. Geol. Surv, Bull. 1, 24 ser., pp 48, 51). named the sh. 
overlying Meadow ls. the Jowa Point ah, aml the sh. underlying it the Jones 
Point ah., and assigned all 3 to Calhoun sh, memb. He also renamed Union Ts 


(preoceupied) the Goal Creek Ts. 


It 


has been found that Meadow Le as orlrinally defined should be extended to include 
a wh. and & Is. next nbove; that (by tracing) the true Meadow Is. fs basal bed 
of Stanton ls, memb., instead of in Calhoun sh, memb.; that the sh, underlying 
the Meadow is not the Jones Polnt sh. but Vilas sh. memb: that the true Jones 
Point sh, is basal bed of Calhoun sh. memb. nnd Iowa Point sh. is top bed of 
Calhoun sh. memb. The Is. separating Jones Point sh. and lows Point sh. not 
being the ls, that outerops W. of Meadow it is here named Sheldon. Is. nnd the ab 
overlying Meadow Is. is here named Eudora sh. The Meadow Is, as here redefined 
is 10% ft. thick, and consists of (descending): 1s., 4 ft.; sh. 3 ft; Is. 225 fi. 

C. Moore, 1982 (Kans. Geol, Soc, 6th Ann, Field Conf, Guidebook, Aug. 28 to 
Sept. 3), reported 2 units btw. Meadow 1s. and underlying Vilas sh, and applied 
Linwood sh. memb- to the upper one (1 to 234 ft. thick) and Naish ts, memb 
(also Noish sa.) to the lower one (1 to 18 ft. thick). He included both of 
these newly named units in Stanton Is, Whether bis Linwood and Nalah had 
previously been included in Meadow ls. or in Vilas sh. was not explained. This 
classification was adopted by Moore and Condra in thelr Oct. 1932 revised classiti 
cation chart of enn, rocks of Kans, and Nebr. 

D. Newell, 1985 (Kans. Geol. Surv. Bull 21, pt. 1, pp. 76-79), introduced 
Captain Creek ls. for basal memb. of Stanton 1x, underlying Eudora sh, memb. 
nnd overlying Vilas eb 
C. Moore, 1936 (Kuns. Geol, Surv. Bull. 22, pp. 132, 191), discarded Meadow L^ 
applying Coptain Creck te. to typical Meadow ls., which is said to be basal mem 
of Stanton ls., and Sheldon ts, to the bed in Calhoun sh, that was originally bu! 
erroneously named Meadow 1s, He did not explain fate of Linwood eh. ant 
ish Is. 

Condra and E. C. Reed, June 1937 (Nebr. Geol. Surv. Bull. 11, 2H wer, pP 
40) Meadow waa originally nssigned by Condra and Bengston ta what bhas 
lnter been correlated as lower Is. memb. of Plattabury ix. fm. at Mendow Station, N 
of Louisville, Nebr. 


See Kans.-Nebr. chart compiled by M. G. Wilmurth, 1938 


Meadow marble member (of Sevier shale). 


L 


C. 


ower Ordovician (Chazy): Central Tennessee 


H. Gordon, 1924 (Tenn. Dept. Ed. Div. Geol. Bull. 28, pp. 39-40, 62-05. nnd 
map), The marble here called Meadow marble has not been mapped hitherto. Ius 
outerop makes its appearance about 2 mi. SW. of Meadow Station and ends near 
Miser, 2% mi. NE. of Friendsville. It consiste of light gray and pink marble, 
identical in appearance with vorresponding variety of Holston marble fm It bat 
its best development from Meadow Station to point SE. of Kiser, a distance of 
about 214 mi. Thickness roughly estimated nt 200 to 300 ft. Differenee 9 
opinion exists as to strat, position of this marble, some, ineluding writer, holdin* 
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it to constitute a lentil near middle of Tellico fm, while others consider it to be 
at hase of overlying Ottosee (Sevier). The latter view makes it correspond in 
position with the varlegated marble at Veatal, whereas marble identical with the 
lutter outcrops * mi. E. of the Meadow with several hundred ft. of typical Tellico 
intervening btw, the two marble fms. 

Adopted by U. & Geol, Survey as a local basal memb. of Sevier gh. in E. 
part of Loudon Co. and W, part of Blount Co 

Named for exposures near Meadow Station, London Co, 


Meadow Creek trachyte. 

Tertiary (middle or Inte): Northwestern Arizona (Oatman district), 

F, L Ransome, 1923 (U. 8. G. S. Bul. 743). Finegrained voleanic Sow, with 
fairly lnrge bat iH-defined phenocrysts of sanidine, nearly identical with Flag 
Spring trachyte, whieh 1t overlaps slightly in position. Occurs on N, side of 
Meadow Creek 

Meadow Creek limestone. 

A name erroneously credited to Condra and Bengston (1915) in Kans. 
Geol, Surv, Bull, 22, 1986, pp. 132, 191. Condra and Bengston named the 
1s, Meadow te., and did not use Meadow Creek ts. 

Meadows sand. 

A subsurface sand, of probable early Penn. (Cherokee) age, in Kay Co., 
central northern Okla., lying lower than Bartlesville sand, L. C, Snider 
(1913) says it is same as Tucker sand 

Meadowvale member 
Upper Ordovician (Richmond): Ontario, 


W. & Dyer, 1025 (Ont. Dept, Mines 32d Ann. Rept., vol. 32, pt. 7, p. 124). 


Meadville Upper limestone. (In Cuyahoga formation.) 
Mississippian: Northwestern Pennsylvania, 


I, C, White, 1880 (24 Pa. Geol, Surv, Rept. Qj. Meadville Upper lo—A remark- 
able shell bed in upper part of Crawford shales. At Meadville it Mes about 25 ft, 
beneath Shenango ss 

L C, White, 1551 (2d Pa. Geol. Surv, Rept, QJ. Meadville Upper ts. might at 
many places be called a fishbone cgl. 


This is a ls. bed in midst of Meadville sh. memb. of Cuyahoga fm. of 
present nomenclature. The U. S, Geol Survey does not apply same 
nume to n unit and to a part of that unit, Caster proposed (1094) it be 
renamed French Creek ds. 


TMeadville group. (In Pocono group.) 
Mississippian: Northwestern Pennsylvania and northeastern Ohio. 


I, C, White, 1881 (2d Pa. Geol. Surv, Rept. Q4, pp. 84-90). Meadville group,—Con- 
sists of (deacending): (1) Meadville Upper &h., 25 ft, (bluish-gray or ashen-gray 
3b., argill. at top, sandy lower down, sometimes flamzy, never massive); (2) Mead- 
ville Upper la., 1 ft.; (3) Meadville Lower sh., 40 ft. (generally ash gray sh. with 
sandy flags, which inerense in number toward bottom; (4) Sharpsville Upper 8., 
50 ft. (layers of fine binish-gray or grayish-brown flagstone 1 to 2 ft, thick, alter- 
nating with thin layers of grayish sh.) ; (5) Meadville Lower Is., 1 to 2 ft. (impure, 
hard, finty, persistent) ; (6) Sharpavitle Lower sa., 10 to 30 ft, (series of flags 
G in. to 2 ft, thlek, exactly Ike Upper Sharpaville gs,; and (7) Orangeville sh., 
100 ft Underlies Shenango group [Burzoon ss.) and overlies Corry ss. 


Replaced by Cuyahoga fm. Nos. I, 2, and 3 of above description correspond 
to Meadville sh. memb. of present nomenclature, and Nos. 4, 5, and 6 
correspond to Sharpsville ss. memb. In NE. Ohio the Cuyahoga is treated 
as à group and the Meadville, Sharpsville, and Orangeville as fms. 

Named for Meadville, Crawford Co., Pa. 
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Meadville shale member (of Cuyahoga formation). 
Mississippian: Northwestern Pennsylvania and northeastern Ohio. 
See under t Meadville group. 


Meadville Lower shale. (In Cuyahoga formation.) 
A name applied in early Pa. repts to lower part of Meadville gh. memb, of 
Cuynhoga fm. of present nomenclature, See original description under 
iMeadville group, 1881. See nlso Harvest Home sh. memb, and Byram 


ls. memb. 


*Meadville Lower limestone. (In Cuyahoxn formation.) 
A name applied in early Pa. repts to a thin Is. in middle of Sharpsyville as. 
memb, of Cuyahoga fm. See original description under Meadville yrowp, 
1881. Also see West Mead Is, memb. 


(Meadville Upper shale. (In Cuyahoga formation.) 
A name applied in early Pa. repts to upper part of Meadville sh. memb. of 
Cuyahoga fm. of present nomenclature. See original description under 
tMeadville group, 1881. See also Custards sh, memb, 


Meadville monothem, 
Meadville stage 
Names applied by K. E. Custer, 1934 (Bulls. Am. PaL, vol, 21, No. 71, table 

opp. p. 61, p. 129), to the rocks designated “Meadville group" hy I. ©, 
White (1881), which were later proved to be same as Cuyahoga fm. af 
Ohio, by which name they have been called in many repts, and divided 
into (descending) Meadville sh. memb., Sharpsville ss. memb., and Orange- 
ville sh. memb., Caster discarded Meadville sh. memb., dividing it into 
several newly named units, and reverted to an old and conflicting usage of 
“Meadville.” 


Meaford member. 
Upper Ordovician; Manitoulin Island and southern shore of Georgian Buy 


A, F, Foerste, 1924 (Canada Dept, Mines, Geol, Surv, Mem, 138, pp. 7, 51, 53). Mos- 
ford memb., of Waynesville age, is lower memb. of Richmond fm. Underlies Kagan 
wong memb. of Richmond fm Intended to Include all those strata which contain a 
fauna suggesting thelr Waynesville age. Thickness probably reaches 90 ft at 
Streetsville. [Also calls it Menford fm.] Named for exposures near Meaford, 
Ontario, although better exposed on Manitoulin Island 


Meagher limestone. 
Middle Cambrian: Central Montana (Little Belt Mountains and Fort Benton 


quadrangles). 


WwW. H. Weed, 1800 (U. 8. G. S. Fort Benton folio, No, 55) Wolsey sh, is succeeded 
by the thin-bedded Meagher tas., 110 ft. thick, which are overlain by several hundred 
ft. of Park shales and Is, egls. All are included in Barker fm. 

W. H. Weed, 1899 (0. S, G. S. Little Belt Mtns folio, No. 50). Meagher Ix, is a 
thin-bedded 1s., often formed mainly of flat 1s, pebbles, and carries Middle Camb- 
fossils. It rests on Wolsey sh. and underlies Park sb., all included In Barker fm. 
[Derivation of nome not stated, but Barker fm. is mapped over large areas in 
Meagher and other counties of this quad.] 

W. H. Weed, 1900 (U. 8. G. S. 20th Ann. Rept., pt. 3, p. 285). Meagher Is. caps 

summits of Belt Park buttes. It consists of thinly and irregularly bedded pure Iss 

gray, mottled with pitches of buif aren., clayey matter. The exposed edges of the 
beds show wavy, almost crinkled bedding planes. Over GO ft, exposed on Keegan 

Butte. Lower strata carry no distinguishable fossils and weather into very small 

irregular gravelly debris. Upper beds spotted with green glauconite grains and 

contain numerous fossil fragments. 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 1333 


Meakin sand. 
Upper Cretaceous! Southwestern Arkansas (Smackover oil field, Ouachita 
and Union Connties). 


H. G. Schneider, 1924 (Am, Inst, Min, and Met. Engrs, Trans, vol, TO, pp. 1078-1099). 
Meakin oil and gas sand.—Finegrained sand, 18 ft. thick, forming bosal part of 
Marlbrook fm. Named for Meakin farm, on which first producing well was drilled. 

H. G. Schneider, 1925 (A. A. P. G. Bull, vol, 9, No, 7, pp. 1116-1117), gave 55 ft. as 
thickness of Meakin sand in Smackover field, and stated that It is also known as 
Lowann sand and, in B. part of fleld, as Primm gas zone, 


Mennder shales, 
Devonian: Northwest Territory. 
A. IZ, Cameron, 1022 (Canada Geol Surv. Summ. Rept. 1021, pt. B, pp, 15, 20). 


Mecea oil rock, 
A subsurface sand in Ohio that lies at horizon of Beren ss. or Belford sh. 


Mechunck limestone, 

Cumbrian: Central Virginia. 

W. A. Lambeth, 1001 (thesis presented to Univ, Va. p. 14). Mechunck t¢—Las. 
interbedded or wrapped up In the mica slates. They vary in thickness and physical 
condition, thé bed in Monticello area, Albemarle Co. showing no crystallization, 
while one near Lynchburg has been worked for marble, Are generally schistose 
or slaty, with seams filled with calcite. Assigned to Camb, 


Meda rhyolite, 

Tertiary: Sonthwestern Nevada (Goldfield district). 

F, L. Ransome, 1909 (U. S, G. 8S, P. P. 66, pp. 28, 65, etc.). Meda rhyolite.—A 
How of lightgray to pink rhyolite, which rests on Milltown andesite and on the 
overlying dacite and dacite vitrophyre, Overlain by andesite breccia, Probably 
varies much in thickness, Exposed in vicinity of Meda Passe and close to road 
8, of Myers Mtn. 

Medford diabase. 

Upper Triassic: Northeastern Massachusetis 

A. W. G. Wilson, 1901 (Boston Soc. Nat. Hist. Proc., vol. 50, No, 2, pp, 352-3174 and 
map) [See niso U. S. G, S Bull 839, 1922, by L. LaForge.] 


Named for occurrence in Medford, Maas. 


Medford “granite,” 
Quarrymen's term for Medford dinbase. 


Medford black granite. 
Cominercin! name of Medford diabase, 


Medford gravel. 
Commercial term for the coarsely granular residual material from the 
weathering of Medford diubase. Is used for rond material. 


Media shale. 
Miocene: Central California (San Joaquin Valley). 


G. M. Cunningham and W. F. Barbat, 1032 (A. A. P. G. Bull., vol. 16, No, 4, pp. 
419-421). Media sh—Sh., with some as, and characteristic sh, pelecypod fauna; 
in lower part of Temblor fm. ‘Thickness 450 to 490 ft. Overlies Carneros ss. 
memb. of Temblor, 168 ft. thick, and at Devils Den ts separated from overlying 
beds by an angular uncon, [Derivation of name not stated.] 

G. €. Gester, 1933 (A. A. P. G. Bull, vol 17, No. 10, p. 1169). Temblor ah. in 
MeKittrlek-Midway-San Emiedio region divided into (descending) Gould sh., Rut 
ton bed ss, Media sb., Carneros ss, Santos sh., and Phacoides reef 
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TMedieine beds, 
Cretaceous (Upper and Lower) : Central southern Kansas. 


C, N, Gould, 1898 (Am. Jour. Sei, 4th, vol. 5, pp. 169—174) Medicine bede—Deep 


C. 


son to fresh-water transition beds from Kiowa shales (top fm. of Comanche series) 
below to Dakota lenf-beuring zs. above. Includes (descending) Reeder se, Kirby 
clays, Greenleaf s&, and Spring Creek clays, 

N. Gonld, 1001 (Kans, Aca 
term and “classing all the s 
of demarcation can scarcely be drawn,” 


id, Sei, Trans, voL 17, p. 133), suggested discarding 
rata in either Comanche or Dakota, although exact line 


This name was discarded by U. S, Geol. Survey in 1921. The TReeder as, is 


Upper Cret. Dakota ss, the ¢Kirby clay, fGreenlenf ss., and TSpriux 
Creek clay are regarded as local facies of Cheyenne ss without strat. 
value, The name has since been discarded by Kans. Geol. Survey, (See 
their Bull. 9, 1924, by W. H. Twenhofel, although Twenhofel revived 
Belvidere to include part of these beds, as explained in 1924 entry under 
Belwidere sh.) 


Named for upper Medicine River, W. of Belvidere, Kiowa Co. 


Medicine Bow formation, 
Upper Cretaceous; Southern Wyoming (Hanna Basin, Carbon County). 


Rowen, 1918 (U. S. G. &, P. P. 108, pp. j 220, etc).  Medieime Row fm. 


Alternating beds of light-colored to gray carbonaceous sh., gray to brown ks. show- 
ing ecross-bedding, ripple marks, ond other features of irregular deposition, and 
thin Irregular beds of coal.  Fresb- and brackish-wüter Invertebrates, 


and planta, 
vertebrate bones,  'lhickness 6,200-- ft Underlies freshwater Ferris fm. 


(Tert.?), without proof of uncon., and conformably overlies Lewis ah. (marine), 
Zest exposed along both sides of North Platte River at mouth of the Medicine 
Bow. Assigned to Upper Cret. Is-—"Lower Laramie" of Veatch. 


Medicine Lodge gypsum. (In Cimarron group, in Kansas.) 
Medicine Lodge gypsum member (of Blaine gypsum in Oklahoma). 
Permian: Southern Kansas and western Oklahoma. 


F, W. Cragin, 1896 (Colo. Coll. Studies, vol. 6, pp. 8, 27-30). Medicine Lodge gup— 


C, 


Persistent bed of massive syp., 12 to 30 ft. thick, usually of grayish white color, 
forming basal memb, of Cave Creek fm, Separated from overlying Shimer gyp 
memb. of Cave Creek fm. by 7 to 10 ft, of Jenkins clay,  Underlain by Flower-pot 
shnles. 


Gould, 1902 (Okla. Geol. Surv, 2d Bien. Rept., p. 48). Medicine Lodge gyp 


memb. of Blaine div, is 18 to 24 ft, thick Is separated from overlying Shimer 
xyp. Memb. by red sh, that corresponds to Jenkins clay of Cragin, which is overlain 
by Altona dol memb. Overlles Magpie dol, memb, of Blaine 


Gould Jater abandoned Altona dol, and Magpie dol., and defined Medicine 


Lodge as overlain and underlain by red shales (see 1906 and 1927 entries 
under Altona dol. memb.), but he did not explain to what his Altona dol. 
and Magpie dol, were equivalent. 


. Evans, 1981 (A. A, P. G. Bull, vol, 15, No. 4, p. 405), Nearly al] geologiata who 
have traced the Blaine think Medicine Lodge memb. of Blaine of Kans. is~ Pergu- 
son memb. of Okla. section. It is suggested that, at lenst for NW, Okla 
Lodge memb, should be made name of lowest massive gyp, ledge of Blaine and that 
very probably the term Ferguson should be dropped. E. C. Parker, Robt. McNeely, 
. H. Stein, and writer are agreed that base of Medicine Lodge gyp. of Kane, can 
be correlated with base of Ferguson gyp. of Okla. But as writer has not person 
ally traced base of Blaine S. of Fairview, Okla, he makes no positive statement in 
regard to the Ferguson. [In table on p. 408 Shimer gyp. memb. ie placed below 
Lovedale gyp. memb, and above Medicine Lodge gyp, mem), all included fn Blaine 


Medicine 


On p. 410 Evans states: Shimer gyp. is in every way similar to the Medicine 


Lodge, from which it is separated by 20 ft, of red sh. The Shimer ig 124 ft 
thick and has a dol, bed at base very similar to dol, bed at base of the Medicine 
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Lodge. The Shimer is well exposed 1n all of NES T. 26 N., It. 21 Wau showing its 
relationship to both the Medicine Lodge and Lovedale members. ] 


Named for Medicine Lodge River and town of Medicine Lodge, Barber Co., 
Kans. 


tMedicine Lodge beds. (In Cimarron group.) 
Permiun: Kansas. 


L. €. Wooster, 1905 (The Carbf, rock system of Kans,), Medicine Lodge beda—tin- 
clude (deseending): Medicine Lodge (Cave Creek) gyp. (29 ft. thick); Flowerpot 
shales (170 ft. thick) ; Cedar Pills sss. (150 ft, thick) ; nnd Salt Plain shales (150 
ft. thick). Overlies Harper beds and underlies Dog Creek shales, 


Medicine Peak metaquartzite. 

Pre-Cambrian; Southeastern Wyoming (Medicine Bow Mountains). 

E, Blackwelder, 1026 (Geol Soc. Am. BulL, vol. 37, pp. 620, 623, 632). Medicine 
Peak metaqtzite,.—Lower memb, a very massive, violet-gray metagtzite about 1,700 
ft, thick; certain beds dark steel gray; is generally cross-bedded. Upper memb. is 
unusually pure and uniform metagtzite nearly 4,000 ft, thick, generally not quite so 
coarse às lower memb, and cross bedding not conspicuous. Conformably underlies 
Lookout schist and conformably overlies Heart metagraywacke. Forms S. end of 
Medicine Bow Peak Ridge. Assigned to early Algonkian 


IMedidial series. 

Nongeographic name applied by H, D. Rogers (Am. Jour. Sei, 1st, vol. 47, 
pp. 153-158, 1844) to the rocks of Appalachian region btw. base of Mar- 
cellus sh. and base of Schoharie grit or top of Oriskany ss. Rogers 
abandoned this name in his 1858 classification (Geol, Pa., vol, 1, pp. 59, 
104-108; vol. 2, pt. 2, pp. 751-775). 

Named to indicate “afternoon period of the great Appalachian Palaeozoic 
day," according to Rogers, 1844 citation above, 


Medina group. 
Silurian (early) and Upper Ordovician: New York and Michigan. 


L. Vanuxem, 1840 (N. Y. Geol. Surv. 4th Rept., p. 374, on 3d dist.). Medina ss.— 
In former repts called red 4s, of Oswego. Predominant color red, more rarely whit- 
ish nnd greenish. Confined to Oswego Co, to high grounds of Oneida at Florence 
village and other parts of town of Florence, and to extreme N. paris of Onondaga 
and Cayuga Counties. Occupies strat, position btw. Oneida egl. above and Salmon 
River ss, below 

J. Hall, 1840 (N. Y. Geol. Surv. 4th Rept. pp. 453—455, on 4th dist., western N. Y.), 
gave following rock succession for N. Y. (descending) Rochester sh., 2d Green sh., 
Pentamerus ls, Green sh, and iron ore, nnd Medina 88.; nud stated; The Medina 
àS., red marl and sh., ia lowest rock in 4th dist, being found bordering shore of 
Lake Ontarlo, from Niagara river to E. limits of Wayne Co. The Salmon River 
group, however, forms bed of the lake, and In some places is probably at no great 
distance from shore, as boulders and pebbles containing the peculiar fossils of that 
group nre found on the Inke beach in Niagara Co. and other places. The Medina 
consists of upper gray portions, and below of red and variegated beds [marl and 
xh.] [In 1862 Hall gave thickness az 1,000+ ft.] 

Vanuxem, 1842 (Geol N. Y., pt. 3), stated that Medina ss. is overlain by Oneida 

exl and rests on Grey ss. of falls of Salmon River and Oswego [Oswego ss.], which 

in turn rests on Hudson River group. 

J, Hall, 1843 (N, Y. Nat. Hist., Geol. 4th dist., quarto, pp. 31, 34-57). Medina 85.— 
Usually a red or slightly variegated s9., solid and coherent in E. extremity of dist., 
becoming friable and marly in W. extension, and admitting an intercalated mass of 
gray quartzose as. containing marine shells, while in red portions are rarely found 
other than marine vegetables and fucoids, The locality which gives the name ex. 
hibits the rock best developed, and with its characteristic fossils, The rock 1s the 
lowest of 4th dist. In Oswego Co, it rests on the Gray es, that overlies Hudson 
River group. It is overlain by Clinton group and sh, of the Niagara. At Alblon 
there is a low full on Sandy Creek over the same ss. At Medina, on Oak-orchard 


L. 
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Creek, this rock forms the beautiful little caseade pictured on preceding page. The 
deep gorge and high cliffs on either side of the Niagara at Lewiston are more than 
half excavated in this rock; nnd the partial obetruction of the water at the whirl 
pool is caused by a part of same mass, Its alternations of harder and softer masses 
produce cliffs or enscades along its whole extent. Where best developed the rock 
consists of (descending): (1) The gray or greenish-gray argill. ss. forming terminal 
part, which in 3d dist. is considered a distinct rock forming the Oneida or Shawan 
gunk cgl.; in 4th dist, it always appears more or less às n part of Medina ss.. pos- 
sessing the same lithological features, Thickness at Medina 4 fi. (2) A repetition 
of No. 4, gradually passing Into n more sandy form in W. part of dist., but in E 


part of dist, the whole div. is more siliceous, and No. 8 does not appear. (3) 
Gray quartzose ss, 25 ft. thick on Niagara Hiver, entirely distinet from mass be- 
low. (4) Red marl and marly or shaty ss., sometimes banded and spotted with 


green, the bands being both horizontal and vertical 


In succeeding years some N, Y. geologists placed Oneida cgl. beneath Medina 
«s, (see details under Oneida cgl), and the upper gray portion of the 
Medina came to he known as “Medina gray ss," "Upper Medina,” and 
"White Medinn;" while the lower red portion was called "Medina red 
88," “Medina red sss. and shales,” “Red Medina," and "Lower Medina." 
The use of the name Medina was also extended to Cannda, Pa., N. J.. Må., 
Va, W. Va,, Ky, Ga., Ohio, and Ind., for rocks believed to correspond to 
all or some part of typical Medina of N. Y. 

In 1891 (Smithsonian Inst. 45th Ann. Rept. Bd. Regents, pp. 252-253) G. K 
Gilbert stated that at Ningara Falls, beneath Clinton group and extending 
downward for several hundred ft, is a great bed of soft sandy sh, inter 
rupted, so fur as we know, by a single hurd lnyer, a ss, ledge 10 to 20 ft. 
thick. 

In 1893 (Geol, Soc. Am. Bull, vol. 4, pp. 116-117) C. S. Prosser gave strat 
position of the Medina btw. Clinton above and “Oswego ss, or Oneida egl.” 
below, and gave its thicknesses, In different parts of the State, as 400 
(central N, Y.) to 1,075 (western N. Y.). 

In 1899 (N. Y. State Geol. 16th Ann, Rept., pp. 199-220) D. D. Luther used 
Medina group to include Medina ss. (740 ft, at Syracuse) and "underlying" 
Oneida cgl. (25-100 ft.) ; and F. J. H, Merrill (N. Y. State Mus. Bull, 
vol. 4, No. 91) also used Medina in these two senses. The same year 
(Sei., n. s., vol. 10, pp. 874-878) J. M. Clarke and ©. Sehuehert stated that 
Medina ss, underlies Clinton and overlies Oneida cgl., and that “it Is= 
Oswego ss, of Vanuxem" [Vanuxem used Grey 8s, of Oswego]. They 
nlso introduced Oswegan period or group to include Medina ss, and Oneida 
cgl. In 1899 (Geol. Soc. Am. Bull., vol. 10, p, 135) G. K. Gilbert stated that 
in type dist,, about Medina, N. Y., Medina fm, is 800 ft. thick, and consists 
chiefly of red sh, with beds of soft argill sss.. usually white or gray, in 
upper 100 ft. 

In 1001 (N. Y. State Mus, Bull. 45) A. W. Grabau applied Medina series 
to the beds btw. Clinton above and Oswego ss. below, and gave their 
thickness as 1,200 ft. at Niagara Falls and vicinity, In Buffalo Soc, Nat. 
Hist. Bull. 6, No. 1, pp. 20-21, 1901, he called the same rocks Medina a8. 
and gave 1,266 ft. as thickness in Niagara region; and he used Oswegan 
group to include Medina ss. and underlying Oswego ss, or Oneida egl. 

In 1902 (N. Y, State Mus. Bull. 52, table opp. p. 658) E. O. Ulrich and 
€, Schnehert gave position of Medina as btw. Clinton above and Oneida 
below, as did several other geologists in succeeding years. In 1905 
(Sci, n. &, vol. 22, pp. 528-525) A. W, Graban stated that lower 1.100 
ft. of the Medina represents Richmond time, and he assigned these beds 
to Ord. In 1906 (N. Y, State Mus, Bull, 92, pp, 120-124) Grabau applied 
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Medina ass, to upper 125 ft. of Medina rocks and Medina shales and swa. 
to underlying 1,140 ft, and aguin expressed opinion that latter beds are 
of Richmond [Ord.] age In 1907 (N. Y. State Mus, Bull, 114) C, A. 
Hartnage! stated “there Is evidence which may show that all the Oswego 
and probably part of the [overlying] Medina could with propriety be 
included with the Lower Silurie” [Ord,]. 

In 1008 (Sci, n. 8, vol. 27, pp. 022-622) A, W, Grabau restricted Medina sa, 
to "Upper Medina or Medina proper" of previous usage, and introduced 
Queenston shales Tor the 1,100 ft, of red Medina shales of previous usage, 
which he stated nre of Richmond age and which he assigned to Ord. 
(The Queenston is unfossiliferous in western N. Y., but is now generally 
conceded to be=beds not far distant In Ontario that carry a Richmond 
fauna.) He also ineluded Medina ss. as thus restricted und Oneida cg! 
in the Clinton. The same year (SCL, n. Sa vol. 28, p, 347) G. H. Chadwick 
proposed Lewiston sh. for the same sh. that Grabau named Queenston, 
and he also assigned it to Ord., and restricted Medina to post-Queenston 
beds, Which he included in the Niagaran. (Because of priority of publica- 
tion Queenston is name now used by geologists.) In 1909 (Jour. Geol, 
vol. 17, p. 228) A. W. Grabau applied Whirlpool ss. to the 23 ft, of white 
quartzose ss, forming basal memb. of “trne or Upper Medina" and resting 
on the heds of Richmond age, 

In 1911 (Geol. Soc, Am. Bull, vol, 22) E. O. Ulrich applied Medina as. to 
the post-Queenston part of the original Medina (which he included in Sil 
and correlated with Oneida egl). and assigned the older and uncon 
Lewiston (Queenston) sh. and the underlying Oswego ss, to Ord, 

In 1912 (N. Y. State Mus, Hdb, 19) C. A. Hartnagel included Queenston 
(Lewiston) sh. in Medina beds, nnd assigned all to Sil. 

In 1913 the term Albion was suggested by J. M. Clarke as a name for the 
post-Queenston part of the Medina, to whieh Grabau and Chadwick were 
restricting the name Medina ss. (See Albion ss.) The same year E. O. 
Ulrich (Geol. Sac, Am, Bull, vol. 24, pp. 107-108) recommended that 
Medina “be retained in its original significance,” and that it be called 
Medina series, a "term equivalent in rank to Niagaran ;" also that “Lower 
Medinn" he called Juniata (a well-established Pa. name), instead of 
Queenston 8h.. more recently proposed; and he transferred the Richmond 
(and the Queenston) to SH. In 1913 (12th Int. Geol, Cong. Canada) 
Ulrich used Medinam as a series term to cover Albion ss, and Richmond 
(Queenston sh.), both of which he assigned to SIL In Ningara folo of 
U. & Geol. Survey, No. 1960, 1913 (Paleozoic geology by E. M. Kindle), 
Medina group was used to include Albion 88. (SIL) and Queenston sh. (Sil, 
or Ord.), the latter fm. not having yielded fossils, and its age being 
questioned by some geologists. The same yenr (Canada Geol Surv. 
Guidebook 4, pp. 127-140) W. A. Parks: proposed that Medina be still 
further restricted, by removal of Whirlpool ss, nnd some 580-27 ft. of over- 
lying red nnd gray shales included in Albion ss. as defined, but to which 
Schuchert in 1913 applied name Cataract fm. Parks stated that Cataract. 
fm. of Schuchert represents an invasion from N, and W. at commencement 
of Sil, time. In Geol Soc. Am. Bull, vol. 24, pp. 461-468, 1913, A. W. 
Graban included in top of the Medina of Ningara Gorge 6 ft. of beds 
which he designated as Sodus kh. a memb, that had previously been 
assigned to the Clinton. 

In 1914 (Sei, n, &, vol, 29, June 19, pp. 915-018) E. M. Kindle disclaimed 


responsibility for use of names Albion ss. and Medina group in Ningara 


" 
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folio, and expressed opinion that Grabau's application of Medina to beds 
above hase of Whirlpool ss. “is the usage which the writer believes should 
and will prevail," and that Albion ss. should be dropped. Kindle proposed 
that these beds be called Medina fm. He ineluded Thorold ss, in his 
Medina fm. This usage was followed by M. Y. Williams (1914 and later 
repts), who also referred Queenston sh. to Ord, and stated that Whirl 
pool ss. overlapped it; and by C, Sehuchert, 1914 (Geol. Soc, Am. Bull, 
vol, 25, Sept., pp. 277-320), although some of Schuchert's seetions restricted 
Medina ss. to beds above his Cataract fm. [now said to correspond to 
lower part of Albion ss.]. Schuchert stated that Grabau's restriction of 
Medina to beds above the [unfossiliferous] Queenston sh. was “altogether 
correct,” for “at Medina along Oak Orchard Creek one practically sees only 
these red and white sss, characterized by the well-known fauna,” 


In 1918 (Geol. Soc. Am, Bull., vol. 20, pp. 327-208) G. H. Chadwick still fur 


ther restricted Medina at top, by removing Thorold ss member (5 ft. 
thick), and applying Medina to the beds btw, base of Thorold ss and 
base of Whirlpool ss. 


In 1923 (Md. Geol. Surv, Sil, vol, pp. 244, 267, 547, etc.) E. O. Ulrich and 


R, S. Bassler transferred top memb. (Thorold ss.) of Albion ss. and of 
Medina group to Clinton fm., and used Medinan to include this restricted 
Albion ss. and the uncon. underlying Queenston sh., both of which they 
assigned to Sil. They proposed that Albion be retained for the “sandy 
facies that prevails in N, Y, and rather generally in Appalachian Valley,” 
and used Alewandria group to cover Albion ss. and contemp. deposits. In 
same vol. C. K. Swartz used Medinan series to cover only Tuscarora fm. 
(Albion 88.), and assigned the underlying Juniata ss. (Queenston sh.) 
to Ord. In Denison Univ. Bull, Jour, Sci, Lab., vol. 20, pp. 50-51, 1023, 
A. F. Foerste included in Medinan only the rocks to base of Whirlpool ss., 
or those equiv. to Albion ss. 


The 1924 ed. of Sehuchert's Textbook of geology used Alexandrian us time 


term for post-Riehmond part of the original Medina. Two repts of 
W. Va. Geol. Surv. (Rept, on Mineral and Grant Counties, 1924, and Rept. 
on Mercer, Monroe, and Summers Counties, 1926, both by D. B. Reger) 
used Medina White ss, (instead of Tuscarora ss.), Red Medina series 
(instead of Juniata fm.), and Grey Medina ss, (basal 250 to 300 ft. of Sil. 
system and said to he=Oswego ss, of N. Y.), because Medina hus long 
priority. I, C. White, then State Geologist of W. Va., used same classitica- 
tion in 1926 (Geol, Soc. Am. Bull, vol. 27, p. 509). A 1924 rept of Ohio 
Geol, Surv, (4th ser, Bull. 28, by W. Stout and R. E. Lamborn, chart 
opp. p. 358 and elsewhere) included in Medina beds all rocks btw. 
base of Sodus sh. and base of Queenston sh. The Pa. Geol. Sury, included 
in Medina period-series the Tascarora ss, (Albion ss.), the Juniata fm. 
(=Queenston sh.), and the Oswego ss, according to Pa. Geol. Surv., 4th 
ser, Bull M; by B. L. Miller, pp. 57-60, 1925, and G. H. Ashley, State 
Geologist, Geol, Soc, Am. Bull., vol. 37, p. 510, 1926. The 1916 zeol. map 
of Va. applied Medina to Tuscarora ss. (=Albion ss.) and placed Juniata 
fm. in Ord, E. O, Ulrich, 1926 (Geol. Soc. Am. Bull, vol. 37, pp, 279- 
348) used Medinan to include all beds btw, base of Clinton and base of 
Richmond. The 1928 geol. map of Va. used Tuscarora ss, and Juniata fm. 
and included both In Sil. 


. A. Hartnagel and W. L. Russell, 1929 (A. A. P. G. Structure of No, Am. 


oil fields, Symposium, vol. 2, pp. 274-278), used Medina series to include 
both the white and the red beds, or all beds below the Clinton and 
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above the so-called “Hudson River" W, Goldring, 1081 (N. Y. State 
Mus, Hab. 10), used Medinan to include Albion ss. and Queenston sh, 
but included Thorold ss. and Oneida cgl. in the Clinton, J. T. Sanford, 
1993 (Geol. Soe, Am. Bull, vol. 44, No. 1, p. 194), stated that Thorold 

- is à transition phase composed of Medina sediments reworked by Clin- 
ton seas, included itin the Clinton, and applied Medina ss, to underlying 
rocks. G., H. Ashley and J. D. Sisler, 1933 (Pa. Topog. and Geol. Surv., 
4th ser, Bull. M19), stated Medina series of central Pa, includes Tusea- 
rora (—Albion), Juniata (=Queenston), and Oswego (—Omeida), € R. 
Fettke, 1935 (Pn, State Coll. Bull, Min, Industries Exp, Sta. Bull. 19), 
stated: Medina group has been restricted to beds below Thorold ss. and 
nbove Queenston ah, 

The U. S. Geological Survey has not yet formally discarded the original 
und long-established definition of Medina group, to include the gray 
Albion ss. (SiL) and the red Queenston sh. (Ord.). But it avoids the 
use of the name in its publications, a group name to include fms. be- 
longing to 2 systems being contrary to its practice; and the several 
modern restrieted definitions of the name, to various portions of the 
upper (and very minor) part of the assemblage to which Medina was 
originally and for many years applied, tending to confuse, rather thun 


clarify, the nomenclature 


Medina sundstone. 
See under Medina group, 1840 and Inter. 


Medinu shules 
See under Medina group, G. K. Gilbert, 1891, und A, W. Grabau, 1906. 


, 


Medina “serles,’ 
Same as Medina group. See under Medina group, A. W. Grabau, 1901, and 
E. ©. Ulrich, 1913. Other writers also have used this form of the name. 


Medinan, 

A time term that has been used in several senses: (1) to include Albion 
Bs. and Queenston sh, and contemp. deposits (see under Medina group, 
E. O. Ulrich, 1918); (2) Albion ss. only (see under Medina group, E, R. 
Comings, 1922, A. F. Foerste, 1923, and C, K. Swartz, 1023) ; (3) Albion 
ss. restricted to beds beneath Thorold ss, memb, at top and Queeuston 
sh. (see under Medina group, I. O. Ulrich and R. S. Bassler, 1923, and 
E. O. Ulrich, 1926). 

Medora amygdaloid. 

Pre-Cambrian (Keweenawan): Northern Michigan. 

Name in use locally many years. Used by B. S, Butler in U. S G. S. P. P, 
144, 1929. Belongs in Central Mine group. Is older than Allouez cgl. und 
younger than Manitou amygdaloid. The mineralized part is the Medora 
lode. Named for occurrence in Medora mine, Keweenaw Co, 


Medora flow. 
Includes Medora amygdaloid and underlying trap. 


Medora coal group. 

A term applied to a group of strata forming upper part of Tongue River 
memb. of Fort Union fm. in SW. N. Dak., and including coals B to E, 
both inclusive, See A. G. Leonard, 1908, N, Duk, Geol, Surv. 5th Bien, 
Rept.) 


151627 *—358 ni 
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Medora Knob facies, 
Name applied by P. B. Stockdale (Ind, Dept. Cons. Div. Geol. Pub. 98, pp. 
76, 287, etc, 1981) to n lithologie development of his Edwardsville fm. 
in n part of southern Ind, 


Meek Bend limestone. (In Millsap Lake formation.) 
Pennsylvanian: North-central Texas (Parker County). 


E. H. Sellarda, 1988 (Univ. Tex. Bull, 3252, pp. 106, 107), from ms. of rept., by G. 
Scott nnd J. M. Armstrong, on geol of Parker Co. (See 1933 entry under Millsap 
Lake fm.) Type loc. not stated. 

F. B. Plummer and J. Hornberger, Jr., 1936 (Univ. Tex, Bul. 3534, pp. 15, 16). 
Meek Bend lè., 20 ft. thick, is included in Lazy Bend memb. of Millsap Lake fm. 
by Scott and Armstrong (unpublished ms.). Is typically exposed in Parker Co. 


tMeekoceras beds, 

A term thut has had considerable usage In SE. Idaho and northern Utah, for 
the basal 50 ft. of Thaynes group (Lower Triassic), which is characterized 
by genus Meckoceras. The Meekoceraa zone (us the U. S. Geol. Survey 
designates the beds) has also been recognized (by J. P. Smith and others) 
in Nev. and Calif. So fur us known it is confined to those areas in the 
United States, but it occurs in other parts of the world, 


Meers quartzite 
Pre-Cambrian: Southwestern Oklahoma (Wichita Mountains). 


M. G. Hoffman, 1920 (Okla. Geol. Surv. Bull. 52, pp. 26, 31, 45), Meers qtaite 
Oldest rock in Wichita Mtns, Outerops at N. base of Mount Sheridan along Medi- 
eine Blut! Creck, and 4 ml SW, of old Meers townsite, where it covers an uren 
% ml wide. This outerop was first described by Taylor in 1015. A small expo 
gure (200 ft. long by 50 ft. wide) of gtzite not previously described was found 
at top of hill In SWY&SEHM sec. 24, T. 4 N. R. 14 W. Another small masa cuts 
across the road immediately &. of Meerg townsite. These 3 exposures of meta- 
morphosed sedimentary rock are here named Meers qtzite, They all occur in north- 
central part of the Wichitas 


Meeteetse formation. 

Upper Cretaceous: Northern Wyoming (Bighorn Basin). 

D, E. Hewett, 1914 (U, & G. 8. Bull. 541, pp. 91, 102). Meeteetse fm,—4Argill, ss. 
and sandy sh. with many beds of brown carbonaceous eh. and lenticular coal near 
top Thicknesa 1,110 ft. in Shoshone River region, Poorly exposed along the 
river, and therefore more thoroughly studied in region S. of lt, where it contains 
a Montana flora. Overlice Gebo [Mesaverde] fm, and underlies Ho [Lance] fm, 
Named for town of Meeteetse, on Greybull Hiver. 


Later work proved that this fm. includes equivalents of Bearpaw sh. and 
upper part of Judith River fm. 


Megalonyx beds. 
A paleontologic name applied by E. D. Cope to strata containing fossil re- 
mains of Megalonyjm. According to H. F. Osborn (U. S. G. S Bull. 361, 
1909, pp. 82, 83, 87, 88) this genus oceurs in strata ranging in age from 
middle Plio. to middle Pleist. 


Meganos formation, 
Eocene (lower): Western Californin. 


B. L. Clark, 1918 (Geol, Soc, Am, Bull, vol. 20, pp. 04, 281-296). The name 
Meganos group is given to the new group situated btw, typical Martinez and typical 
Tejon It le believed that deposit» of this group have wide distribution through- 
out Coast Ranges of Calif In certain localities they have been referred to 
Martinez group and at other places to the Tejon. Uneon. underlies typical Tejot 
and contains a faunal representative differing considerably from that of typical 
Tejon and also differing from typical Martinez faunn of the lower Eo Uncon. 
overlies typical Martinez group, Includes Twurritella andersoni beds, 
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E, L. Clark and R. B. Stewart, 1925 (Geol Roc. Am, Pwll, vol 30, p. 227), and 
B, L Clark, 1926 (Calif. Univ. Pub, Dept. Geol, Sei, Bull vol 16, No. 
5), restricted. Meganos to lower part of Megnnos as above defined, and applied 
Domengine to the bede btw, typical Tejon and Mewanos restricted, (See under 
Domengine fm.) The U, S. Geol, Survey has accepted this restricted definition of 
Moganos 


Named for exposures on Meganos ranch or land grant, SH. of Martinez, Con- 
tra Costa Co. In 1927 (Calif. Univ. Pub.. Dept. Geol, Sci, Bwll, vol. 17, 
p. 71) B. L. Clark and A. O. Woodford stated that type section of Meganos 
restricted is a strip beginning about 1!4 mi. K. and a little N, of Clayton 
and ending in vicinity of Byron Hot Springs. 

Meguma series. 
Pre-Cambrlan: Nova Scotia, 
J. E. Woodman, 1904 (Am. Geol, vol 


€, W. Knight, 1011 (Min. Boc. Nova 
assigned to Algonkian, 


iS, and vol. 554, p. 13). 
Jour, vol 160, p. fM, Meyuma serier 


Mehama volcanics 
Oligocene: Central northern Oregon (Cascade Mountains region). 


T. P. Thayer, 1033 (Pan-Am. Geol, vol. 59, No 4, p. 317), Mehama voleanics, sub- 
aerial, uneon, underlie Stayton lavas (Mlo.) in Cascades. Probably grade west- 
ward into Ilahe fm, which contains lower-middle Olig. fossils, [Derivation of 
name not stated. ] 


Mehrten formation. 
Miocene nnd. Pliocene (?) : Northern California (Mokelumne River Basin). 


A, M, Piper, H, 8, Gale and H., E, Thomas (U. 8, G. 8, W, 8, P. 750, In press) 
Mehrten [m.—Wluvintlle ss, siltstone, nnd cgl, commonly well assorted and well 
stratified; incloses layers of coarae aggl, of mud-low origin; dominantly of ande- 
itie detritus associated with andesitie eruptions in High Sierra Nevada. Thickness 
75 to 400 ft. Underlies Laguna fm, (Pllo.Y) and uncon. overlles Valley Springs 
fm. (Mlo.). Exposed] near Mehrten dam site 955 mi, upstream from Clements 
bridge. Is believed to be of Mio. nnd Plio.t *) nge 


tMeigs Creek white limestone. (In Monongahela formation.) 
A name applied by W. T. Griswold (U. S. G. S. Ball 198, pp. 17-19, 192) 
to Is. later named Dinsmore la, bed. Probably named for association with 
Meigs Creek coal. 


Melocene. 
An early spelling of Miocene. 


Meisner sand. See Misener sand. 


Melbourne bone bed. 
Pleistocene: Florida (east coast, central part; west const: and interior). 


C. W. Cooke and S. Mossom, 1920 (Fla. Geol Surv. 20th Ann. Rept.). Melbourne 
bone bed,—Disconnected patches of aand and other materials (clay, carbonaceous 
matter, cavity füllngs) which at Melbourne and elsewhere contain a large and 
characteristic vertebrate fauna and heretofore have: been called "No. 2 bed" and 
"bone bed," Max. known thickness 10 ft Wherever examined the bed lies 
uncon. on coquina or shell marl of Anastasia fm., but in interior of State it rests 
on older fms, Where the bone bed does not lie at surface of ground it ia overlain 
by wind-blown sand, or, more commonly, by muck, peat, or alluvium At Mel 
bourne, Brevard Co, it consists chiefly of sand that appears to be wind blown 
Farther inland, where wind action was legs effective, the Melbourne bone bed 
is to be looked for in old lake beds, in flood plains, in accumulations of residual 
sonds and clay, and in sinks and caverna, Bas been found at intervals along the 
100-mile stret Ch btw. Vero and New Smyrna, and probably occurs along east coast 
both N, and S, of those towns, On west const It has been explored on Pinellas 
Peninsula near Seminole and near Sarasota The Melbourne fauna has been 
found also in caverns or sinks near Lecanto, Citrus Co, and at Ocala, 
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Mellen or High Bridge granite. 
Name applied by C. C, Wang (Geol. Soc, China Bull, vol. 11, No. 4, pp 
426-428, 1932) to a pre-Camb. granite in Wis. (aren not stated 


*Mellenia series. 

Miocene (upper): Southern California 

O. H. Hershey, April 1902 (Calif, Univ. Pub., Dept. Geol, Bull., vol. 3, pl. 1, map. 
(On legend of map of part of southern Calif. Mellenia series appears btw. San 
Pablo series below and upper Plio. above.] 

O. H. Hershey, 1902 (Am, Geol, vol. 29, pp. 349-372 Meéllenin series.—PVFresh 
water sediments, 1,700 ft. thick, composed of cgls, shales, and ss&,. uncon. under 
lying Lang div. and believed to be younger than San Pablo fm. 

W. 8, W. Kew, 1924 (U. S. G. S. Bull. 753, p. 52). As "Mellenin," go far os could 
be ascertained, is not a place name, and its origin is doubtful, this series of 
strata is here renamed, to correspond to rule of nomenclature of U. S. Geol. 
Survey, Mint Canyon fm., the beds belng particularly well developed in Mint 
Canyon region. 


Melmont. 

Eocene: Western Washington (Puget Sound region) 

W. F. Jones, 1914 (Geol Soc, Am. Bull, vol. 25, p. 122), divided the Eocene conl- 
bearing rocks of Pierce Co. into (descending): (1) Burnett, $,000 ft.; (2) Wilke 
son, 950 ft.; (3) Carbonndo, 2,300 ft.; (4) Melmont, 1,400 ft.: and (5) Puirfaw, 
2,000 ft. Melmont and Fairfax are apparently named for towns in N. part of 
Pierce Co., but they ure not defined 


Melozi formation. 

Upper Cretaceous: Southwestern Alaska (Nulato-Norton Bay district, 
Lower Yukon River region}. 

G. C, Martin, 1926 (U. 8. G. 8. Bull. 776, pp. 395-412. chart opp. p. 474). Upper 
Cret of lower Yukon region divided into 4 conformable fms. (descending) Kaltag 
fm. Nulato fm. Melosi fm., and Ungalik egl. The 3 [first are contemp. with 
Shaktolik group. The Melozi consists of 1,0004- (possibly several thousand) ft. 
of fresh-water sh. and ss, containing fossil plants and fresh-water invertebrates. 
Named for exposures on N. bank of Yukon River from 8 to 20 mL below Melozi 
telegraph station 


See under Shaktolik group. Also see U. S. G. S. P, P. 155, 1920, 


Melrose. 
A name applied by C. [R.] Keyes (Pun-Am. Geol., vol, 46, 1926) to 25 ft. 
of Carbf. qtzite in Mont, Derivation of name not stated. 


Melrose granite facies (of Columbia granite). 

Pre-Cambrian: Central Virginia (Campbell County). 

A. I. Jonas, 1932 (Va, Geol. Sury. Bull. 38, pp. 22-23, map). Aelrose granite faces 
of Columbia granite.—Is much coarser-crained and darker-colored than Columbia 
granite, In aren E. of McKeever Ferry the Melrose granite (preCamb.) bas 
been converted into augen gneiss, Intrndes Wissahickon fm. [Mapped at and 
around Melrose, Campbell Co.] 


Memorial shale 

Pennsylvanian: Eastern Kansas. 

R. H. Dott, 1936 (see Kana, Geol, Surv, Bull, 22, by R. €, Moore, pp. 58, €7)- 
Moore stated: Memoriol sh (mes by R. S. Dott) is name applied to beds of 
undet, thickness btw. top of "Eleventh St.” Is, [Lenapah] and uncon. at tof of 
Marmaton group, top of Des Moines series, [The brackets around Lenapah att 
Moore's, This new name replaces Dudley ah. as restricted by Moore in 1933. 
Derivation of name not stated. ] 

Memphis loess, 

Pleistocene: Southwestern Tennessee, 

J. M. Safford and J. B. Killebrew, 1900 (Elements of geol. of Tenn, pp. 104, 162) 
Memphis loam.—Bluff loam, The fm, upon which most of city of Memphis stunde 
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Fine siliceous earth or loam, more or less cale, and of hight ashen, yellowish, or 
buff color. Quite compact. 


TMemphis sandstone. (In Peacock formation.) 
Permian: Central northern Texas (Hall County to Motley (County) 


A. M. Lloyd and W. C. Thompson, 1929 (A. A. P. G. Bull, vol. 13, p. 053, pl. 10), A 
fossiliferous limy pink to red ss. ia present in Hall Co. approx. 250 ft. above base of 
Whitehorse ss. Although similar im appearance to Verden “channel” as, of Okla., 
the authors have called thia bed Memphis ss., from buttes formed by it near Mem- 
phis, the county seat of Hall Co. Is 3 to 10 ft. thick and similar in general char 
acteristics to Verden as, except that it crops out 1n belt 10 or 12 mi. wide, and is 
much higher in geologic section, the Okla. memb. being in upper part of Dog 
Crock sh. Most southerly outcrop of this bed is in northern. Motley Cò, near town 
of Northtield. 


Replaced by Dozier ss. memb. of Peacock fm.. q. v. 


R. Roth, 1932 (Tour, Geol, vol. 40, No, & p, 702), believes Memphis sa. ia a continua- 
tion of Dogier Hills, whieh are channel deposits, and that it marks base of hig 
Custer fm., which he gned to Lower Triissic 

b. H. Sellarde, 19 (Univ, Tex, Bull. 2, p. 107). The name Memphis sà. has 
been abandoned by U. 8. Geol. Survey and Dozier ss, substituted for it 


Memphremagog slate. 
Ordovician: Northeastern and southeastern Vermont, 


€. H. Richardson, 1906 (Sth Rept, Vt. State Geol, p, 115, footnote), U. S. G. 8. 
has adopted Memphremagog ai. instend of Montpelier ml., preoccupied. [For defini 
tion see 1906 entry under t Montpelier al] 

C. H. Richardson, 1008 (6th Rept. Vt. Stute Geol, p. 270). Memphremagog slates — 
Black, carbonaceous, highly fissile sl. Youngest memb. of Lower Trenton series in 
Vt. Consists of: (1) shallow sen deposita; (2) Coventry Is, deposited In deepen 
ing sea; (3) muds and silts laid down near the shore; (4) Is. deposited in subsid- 
ing sea; (5) timely triturated clays in shallow, quiet sen, Namal for Lake 
Memphremagog. 

G. H. Perkins, 1912 (8th Rept. Vt. State Geol, pp. 21-506). Reference of Memphre 
magog ol. to Trenton is to be regarded as probable, not certain 

C. H., Richardson, 1912 (Sth Rept. Vt. State Geol.). Memphremagog al. extends from 
Lowell Mtn to Lake Memphremagog Ia definitely Lower Trenton. 

C. H. Richardson and H. G. Turner, 1914 (8th Rept. Vt. State Geol, pp. 283-293), 
Memphremagog al hugs now been carried southward in somewhat broken belt to 8 
bdy of Greensboro, In its northern extension into Canada it bears abundant 
Lower Trenton graptolites. 

C. D. Richardson, 1016 (10th Rept. Vt. State Geol, pp. 120-146) Western. memb, 
of Memphremagog alates of previous repts was broken tn Craftabury, reappears in 
Hardwick, also in Woodbury, and continues into Northfield. The Mack or bluish. 
black slates nnd assoclated shales were named by thie author Memphremagog 
slater, because of fact that in their northern extension in Vt. they dip under 
Lake Memphremigog and appear on E. side of lake, where they contain graptolites, 
This name is retained for the slates and shales in their southern extension as far 5. 
as writer's work has extended, approx. 100 mi, The Memphremagog al. and Waita 
River Ie range from Lower Trenton to Deepkil [deekmantown] 

C. H. Richardson, 1919 (11th Rept. Vt. State Geol). Memphremagog sl—1n N. part 
of State is represented by 3 belts, roughly parallel, and separated from each other 
by belts of Waits River Is. Each sl. belt passes under Lake Mempliremagog and 
reappears on E. side of lake in Canada, The E. belt in its more northerly exten- 
sion is a black carbonaceous, often pyritiferous sl, which to S. becomes phyllite 
schist. Central belt is black clay sl. with perfect cleavage, occasionally pyritiferour. 
Western belt is black carbonaceous, highly fissile sl. These slates may represent 3 
different noneale, beds of Ord, sediments or one bed that has been repeated by a 
fan fold. All 3 belts contain groptolites, those found in Roxbury and Northiield 
proving the southern extension of the slates are of Deepkill (Beekmantown) age, 
according to Ruédemann, 

C. H. Richardson, 1924 (14th Rept. Vt. State Geol). Memphremagog group.—Blatea 
and phyllites; in Bethel phyllites predominate. The alates extend unbroken from 
Lake Memphremagoz 8, for 100 mi. The phyllites baye been more or less broken in 
their continuity by Iss, The slaty characters were so pronounced in Newport and 
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Coventry that the terranes were named Memphremagog slates. In aontherly exten- 
sion the 2 ensternmost members soon lose their slaty characteristics and become 
phyllites. In Bethel westernmost belt is nearly all phyllite, It has been obvious 
for long time these phyllites should receive a more definite name, and therefore 
Randolph phyllite bas been selected for them. [See Randolph phyllite.) 

C, H. Richardson, 1927 (15th Rept, Vt. State Geol, p. 150). Memphremagog group 
of alates and phyllites divided into Randolph phyllite and Memphremagoy al 

E, L, Perry, 1929 (16th Ttept. Vt, State Geol.) Memphremagog group of slates and 
phyllites occurs in and near basée of Waite iver lx 1n northern section, 

C, H. Richardson, 1031 (17th Rept. Vt, State Geol, pp. 192-211) Memphremagog 
group of slates and phyllites in SE. Vt. includes gl, Brattleboro phyllite, and 
Waits Hiver Is, which usually fs interbedded with the phyllite, 

A. Keith, 1932 (Wash, Acad, Sci Jour., vol 22, No. 13, p. 800), showed that in 
central Green Mtns, Vt, the Ord. consists of Randolph phyllite (correlated with 
Black River 1s. of N. ¥.), Waits River ls. (Chazy fossils), and Memphremagog al. 
(Beekmantowzn fossils) 

C, IL Richardson and J, E, Maynard, 1 (18th Rept. Vt. State Gool, pp. 316-347). 
Memphremagog group (Ord.) consists of slates, phyllites, and qtzites In N. half of 
State the sl, appears as n continuous belt from Northfield to Int. Bdy. On E. side 
of the Ord. the belt is more or less broken, but beds of sl. appear in nearly every 
twp southward from Waterford to Maas, line Includes Brattleboro phyllite 


Menard limestone. (Of Chester group.) 

Mississippian : Southern Illinois and western Kentucky. 

S. Weller, 1913 (Il. Acad. Set. Trans, vol. 6, pp. 120, 128). Menard fm.-—Upper 
part, thin-and moderately thick-bedded close-textured fine-grained las, with shaly 
partings and with some xh. beds 5 or more ft, thick; basal 35 ft, or more fine blue 
clay sh. Thickness 80 ft. Uneon. underlies Palestine aa. ond overlies Okaw fm, 

S, Weller, 1920 (Jour. Geol, vol. 28, No, 4 and No, 5, also Hl, Geol, Surv, Mull, 41, 
pp. 202-205, and Sci, n. s, vol 51, p. 494) reported three fms. (Waltersburg as. 
Vienon 1s, nnd Tar Springs ss.) in southern Til, btw, Menard 19, [restricted] and 
horizon of underlying Okaw fm., which nre absent in Randolph Co, (See ORaw 
fm.) On p. 202 he stated: When these unita (Waltersburg ss, Vienna 1a., and Tar 
Springs ss.) were first observed they were considered as subordinate members of 
Menard m., but as feld studies have been carried to W. they have proved to be 
in importance and magnitude with other Chester unita and have come to be recog- 
nized as full fms. [In the three 1920 repts cited above Weller restricted Menard 
to beds above Waltersburg ss. This is present commonly approved detinition.] 


Named for Menard, Randolph Co.. IIL, where it is well exposed immediately 
SE. of hospital for criminal insane, 


Mendenhall sand. 
A subsurface sand in Rico fm. (Perm.) of southern San Juan Co, SE. 
Utah. 


Mendez formation. 
Upper Cretaceous and Eocene(?) : Mexico, 
I, C, White, 1913 (Geol, Soc, Am, Bull, vol. 24, p. 255), 


Has been assigned to Upper Cret, to Eo., and to both. 


Mendha limestone. 
Upper Cambrian: Eastern Nevada (Pioche region). 


L. G. Weatgate and A. Knopf, 1027 (Am. Inst. Min. and Met. Engra, Trans, Ne 
1647, p. 7) and 1032 (U. 8, G. S, P. P. 171). Mendha [s,—Descending: (1) Blue 
gray thick and thin 1&, somewhat cherty, with layers of Gat Is. 150 ft.: 
(2) durk-gray to black dolomitic is., cherty, 350 ft.: (3) gray heavy-bedded crystal- 
line 1&, 300 ft.; (4) gray Ix, thine to thick-bedded, much oolitle ond conglomeratie 
material, 800 fr. Conformably overlles Highland Peak Is. In fault contact with 
overlying Yellow Hil ta, (Lower Ord.) Named for Mendha mine, on W. pide 
of Arizona Peak, which is entirely composed of these rocks, Larger areas are 
in Highland quad Absent in Ely Runge. Present in Bristol Range quad. J^ossil* 
basal Upper Camb, according to C, E, Resser. 


Mi 
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Mendon schist, 
PreCumbrian: Southwestern Vermont (Rutland County) and northwestern 
Vermont (Addison County). 


C, L. Whittle, 1594 (Am. Jour. Sci, 3d, vol. 47, pp. 347-355). [See ist entry under 
Mount Holly gneiss.] 

C. L. Whittl, 1894 (Jour, Geol, vol, 2, pp, 396429) Mendon series,—2A sorie 
200 to 2,000 ft, thick, of more or les metamorphosed clastic rocks of sed, origin. 
Referred to Algonkian Overlies Mount Holly gneiss and underlies (uncon.?) 
Lower Camb, qtxite, So far as known est section occurs in town of Mendon, 
1 mi. S. of Menden villnge. 

W. G. Foy», 1919 (11th Rept. Vt State Geol, pp. 82-08) Vendon serita—Cgla., 
arkoses, qtzites, calcite marbles, dolomites, calc, schists, biotite schists, chlorite 
echists, actinolite schists, tourmalinized schists, and j Kipton rl. is 
basal layer of Mendon serles,  Overlies Mount Holly gnei Ta later Al 

E. Le Perry, 1929 (10th Rept. Vt. State Geol, pp. 1-01), states there fa erosion 


nkian. 


interval btw. Mendon series and Mount Holly series 

E. J. Foyle, 10920 (16th Rept, Vt. State Geol, p. 284) In town of Mendon 
Cheshire qtzite is in contact with the dol series. As we go up the hill from 
this quartz we go down through Mendon series, according to Whittle, Next 
outcrop to E. is shaly Is. S00 ft. thick, Next outerop is impure qtzite, 500 ft 
thick, which hax been injected by volcanic materini. Going up higher we find 
MO ft. of the fine-grained dol. marble known as Mendon dol, Tt contains quarts 
grains, Highest outcrop reported is 350 ft, of green miea-quartzactinollte 
schist, undoubtedly sedimentary and possibly Injected by volcanic material. It 
could have been derived from Canajoharia ah The Mendon dol, in Whittlo'& 
type loc, overlies, apparently confotmably, the Camb, qtxite, which may be seen 
in bed of brook Deside the dol. outcrop. The Mendon series aa seen in Brandon 
js not strictly =the series in town of Mendon, and there is some doubt that the two 


sections ure comparable ns à serles Upon the basis of these meager facts the 
| suggestion is offered that Mendon serice may at present be assigned to Camb. 
l amd that there is no preCamb, along Green Mtn front [In correlation table 
i acompsnying this rept, “Mendon” doli?) is weslened to feckmantown D, 


nnd AMesdon acrics to Lower Camb, Upper Camb, and Beekmantown.] 

i L M. Prindle and E. B. Knopf, 19 (Am, Jour. Sci, Sth, vol, 24, p, 265). Over 
Mount Holy gueles ties a succession of mica schist and qtzite, Including some 
Is. or dol. with a prominent structure that strikes nearly due N. This assemblage 

i was called Mendow “series” by Whittle. Being chiefly achiate, it is here called 

Mendon schist. It is of younger preCamh age, and uncon. underlies qtzite 


j containing Lower Camb. fossils. 

j E. J, Foyles, 1982 (18th Rept. Vt, State Geol, pp. 360-2607). The establishment of 
“Mendon serícá" has hampered clear understanding of geol, history of W. sido 
of Green Mtns. Has never been proved to be preCamb,, amd yet its records 
have often been used by authors aa an infallible classic. Many series of some 

Ie what similar nature but In no way exactly comparable have been correlated with It, 
For several years I have been unable to reconcile Mendon series with the fms 
of the region In summer of 1931 side trips from beaten path were made, and 
nothing nnusunl was encountered until the well-known dol. outcrop of type section 
was reached at L210 ft. above sea level. The dol. is large block 15 ft long by 
10 ft. wide, surrounded by glacial tB and without recognizalde bedding planes 
It is concluded that “Mendon dol" is retily Rutland dol, which arrived in its 
present position throuch faulting or glaciation. Although Whittle (Jour, Geol, 
vol, 2, 1894, pp. 3960-420) thought “Mendon series" in Blue Ridge Mtn was 
completely overturned, there Is no field evidence to prove it. “Mendon serles" 
may prove to be Puleoxolc. 


1 Mendon dolomite. 
> Pre-Cambrinn: Southwestern Vermont (Rutland County) and northwestern 
Vermont (Addison County). 


ic See E. J. Foyles, 1929 and 1933 entries under Mendon schist, If this dol 
i belongs to Mendon schist, it is of preCamb. nge, necording to Prindle 
le and Knopf (1932 But Foyles (1933) thinks it is Rutland dol. (Lower 
: Camb.) faulted. (See under Mendon schist.) 
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Mendota dolomite member (of St. Lawrence formation). 
Upper Cambrian: Southern Wisconsin. 


R. D. Irving. 1875 (Am. Jour. Sci, 3d, vol. 9, pp. 441-442). Mendota te. of south- 


T, 


H. 


central Wis. 30 ft. thick, underlies Madison ss. nnd rests om Lower or Potsdam ss. 

C, Chamberlin, 1877 (Geol Wis., vol. 2, p. 260). Mendota ls.—Alternatinz mag- 
1s. sandy cale, shales, and shaly and ealo. sss; the lss. soft, granular, porous, 
friable, rather thin-bedded, buff-colored, and frequently contain greensand ; shales 
variegated with yellow, red, and purple; two kinds of ss, Thickness of fm. 60 ft 
Should be included in Potsdam ss. series and not with Lower Mag. series, Base of 
Lower Mag. should be placed at top of Madison ss. Paleontology corroborates this 
view Named by Prof. Irving from its occurrence on Lake Mendota, near Madison 
Grades into underlying eale ss. (155 ft. thick), which, with underlying sb, and 388., 
is also Included in Potsdam sa Also grades into overlying Madison ss. 

D. Irving, 1877 (Geol. Wis, vol 2, pp. 5, S77, 583-584, 590-5 
Underlying Madison ss. and overlying Potsdam ss. proper is a well-marked and very 
persistent yellow Is. layer to which I have given specific name of Mendota Is, from 
a large exposure at MaeBride's Point [now known as Maple Bluff] on N. shore of 
Lake Mendota, Only intended as local name in central Wis. 


', 602, 603). 


In many subsequent repts this dol. was correlated with St. Lawrence fm. 


F. 


by seyeral authors, including E. O. Ulrich; but later work led Ulrich to 
belief that it is younger than St. Lawrence fm. and younger than 
Jordan ss. 


O. Ulrich, 1916 (Geol Soc. Am. Bull., vol. 27, pp. 477-478), Mendota dol. i9 
25 ft. thick on Lake Mendota and at other points in area btw. the two cuts. It 
overlies Jordan ss, nnd underlies Madison ss. At Madison the Mendota is absent 
nnd the Madison rests on Jordan ss, All of 8 known outcrops of true Mendota are 
practically identical In lithologic character and contained fo: 4 and they arrange 
themselves in a narrow NW-SE belt (probably an erosion valley) some SO mi. long 
nnd 4 or © mi wide, that passes btw. the localities of the 2 cwta in which the 
true Mendotn type of rock ie absent. Hotehklas, Weidman, and 1 agree that the 
beds immediately underlying these Mendota outcrops vary decidediy in age from 
place to place, hence contact is uncon., and that differentia] movement, emergence. 
and locnily varying amounts of surface erosion oceurred before deposition of the 
Mendota began. 


1. ©. Ulrich, 1924 (Wis. Acad, Sci. Trang, vol 21, pp. 71-93), defined Mendota dal 


ind overlying Devils Lake sg, und he assigned alt three 
and assigned the Jordan ss. and underlying St. Lawrence 


aa Underlying Madison ss 
to his “Lower Ozarkian, 
fm. to Upper Camb. 

T, Thwaites, 1027 (TIL Geol. Sury. Rept. Invest. No. 13, table 1, footnote). Writer 
is of opinion the Mendota is=lower part of Trempealeau fm., the original St. 
Lawrence. 


. €. Trowbridge and G. I. Atwater, 1984 (Geol, Soe, Am. Bull, vol, 45, pp. 51, 55)- 


There can be no doubt the Mendota of Irving directly overlies the greenesand beds 
here called Franconia, directly underlies Madison sz, and includes not only the dol 
but the overlying beds now called Lodi. Ulrich’s chief basis for considering the 
Mendota younger than the St. Lawrence is paleontological Ulrich, however, polnt* 
out that Black Earth dol. contains 13 sp. of fossils, 10 of which are identical witb 
sp. that occur commonly in the Mendota, but he interprets this ns a preoecurrence 
of Mendota fauna in the St, Lawrence, We are of opinion that St, Lawrenety 
lack Barth, and Mendota dolomites represent same strat. unit and are of same ag" 


. M. Wanenmacher, W. H. Twenhofel, and G. O. Ransch, 1034 (Am. Jour. Scl, 5th 


vol. 28, pp. 21-23). Trempealeau fm. [redefined] js here divided into (descending) 
Jordan ss. memb., Mendota dol memb., Lodi sh. memb.. and basal greensand and 
pgreensand cgl. memb. All evidence indicates that the Black Earth, Mendota and 
St, Lawrence [restricted] are different expressions of same dol, Writers prefer 19 
walt for better evidence than has yet been presented before they can give serious 
considerntion to Ulrich'a interpretation of Mendota dol. [The Lodi sh. overlie’ 
Mendota, instead of underlies it, according to €. E. Resser and J. Bridge (person 


communication, 
T, Thwaites, 1 i (Rept. Oth Ann, Field Conf. Kans. Geol, Soc, p. 118) At close 
of 1914 field senson writer and S. Weidman (then of Wis, Geol. Surv.) made a” 
Intensive study of Black Enrth Valley They discovered fossils 1n both Lodi silt- 
stone and underlying dol, The rock Is exactly like original Mendota in thology 
nnd most critical study by Ulrich foiled to discern more than minute differences in 


u 


EN 


mwa Fe y, T a I-9 


LENICON OF GEOLOGIC NAMES OF UNITED STATES 1347 


fossils. Ulrich named the dol. “Black Earth" in 1916. Later students of this 
controversy, with ald of more fossile insoluble residues, nnd heavy minerals, have 
confirmed conclusion of Weidman nnd writer. In 1088 Ulrich (in letter to G, O. 
Raasch) stated he had abandoned hia former contention [On pp, 139-130 Thwaites 
said: Type section of Mendota was what 1s now known as Maple Bluff (Macbridea 
Point in Irving’a day). Irving correctly correlated Mendota with St, Lawrence 
[restricted] and Lodi members of what is now called Trempentenu fm. Ulrich, on 
basis of fossils collected by Alden, assumed that Mendota is much younger and 
Hes in narrow erosional trough extending NW. to Baraboo reglon, | 


The U. S. Geol. Survey now considers Mendota dol and Black Earth dol. as 
synonyms, Mendota lias long priority, and therefore Black Earth dol. 


has been discarded, 


Menefee formation. (In Mesaverde group.) 
Upper Cretaceous: Southwestern Colorado and northwestern New Mexico. 
A. J, Collier, 1919 (U. S. G. 5. Bull. 691K).  Menefee fn—Middle fm. of Mesaverde 
group in SW. Colo Approx, 400 ft. thick Consists of ss, sh, and coal beds, 
Is "Middle Coal Group" of W. H. Hotmes' subdivisions of Mesaverde group, Named 
for Menefee Mtn [Montezuma Co, Colo.J, in which coal In it te being actively 
mined Underlive CHM House ss and overlies Polnt Lookout ss 
J. B. Reeside, Jr., 1924 (U. S, G. 8. P. P. 134, p. D). AMenefee fm, consista of rocka 
of fresh- and brackish-water origin with only a few marine beds. 
TMenevian. 
A term used in some early repts ns synonymous with Acadian (Middle 
Cambrian). It is of British origin (Hicks and Salter, 1865). 


Menifee sand. 
A subsurface sand, of Dev. nge, in eastern Ky. 


FMeniseus limestone. 

Nongeographie nime applied by J. M. Safford to 1s. of late SiL (Cayugan) 
age in Tenn, Which was later named tSneedville Is, by Safford and Han- 
cock Is. by A. Keith. Named for abundance of fossil sponge shaped like 
the glass lens called meniscus. 


TMenominee series, 
A term applied in some early repts to the Huronian rocks of Menominee 
dist. Mich. In many early repts on this dist. the upper Huroniann rocks 
were called "Upper Menominee series" and the middle and lower Huronian 


rocks were called “Lower Menominee series," 


Mentastn schist. 
Paleozoic (pre-Devonian): Southeastern Alaska (Upper Copper River 
region). 


W. C. Mendenhall, 1905 (U. 8, G. & P. P, 41, p. 26, in column of table credited to 
"Schrader, geologie reconn, of headwater region of Copper nnd Tanana Rivers, 
Alaska. Prof. Paper, in preparation"), showed Mentasta schist opp. Pre-Sil sedi- 
menta, A, H, Brooks, 1911 (U. S, G. S, P. r. 45, table opp. p. 206) also referred 
to Mentasta achiat of Schrader’s rept in preperation, and placed it tentatively opp. 
Early Paleseoic (Sil, Ord., Camb.). These are only recorded uses of Mentasta 
&ehést. Sehrader's rept referred to was not published, and his subsequent duties 
enlled him to the States. 


Menteth limestone member (of Moscow shale), 
Middle Devonian: West-central New York. 


J. M. Clarke and D. D. Luther, 1904 (N. Y. State Mus, Bull, 63, p. 22),  Menteth la. 
Compact layer, usually very pure, but im places quite argill and nodular, Thick 
noss 1 ft Is a wellalefined bench mark in Moscow shales [of the Hamilton), 
Lies 75 ft. above Tichenor la Very foasiliferous. Forms first falls in. ravines at 
"'iehenor Point and Menteth Point, on Canandaigua Lake, Ontario Co 
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C. A. Harinagel, 1912 (N. Y. State Mos, Hdb. 19, p. 68) Menteth Ta. tentit. — 


Is a lentil in Moseow sh,, 75 ft. above its base. Noted for fine replacement of 
it fossils by silica. 
G. A. Cooper, 1920 (Am. Jour. Sel, 5th, vol. 19, pp. 220-230) Menteth ta, Y basal 


bed of Moscow fm. as here redefined, It is a crinoldnl Is. 1 ft. thick, nnd is here 
included, with 644 ft. of overlying beds of alternating Isa. and shinies, im Portland 
Point memb, of Moscow fm. Tt lies 55 ft. higher than true Tichenov Is. at 
Canandaigua Lake, but traced westward it approximates stratigraphically the 
Tichenor horizon [See further explanation under Portlend Point memb, and 
Moscow sh, memb.) 

W. Goldring, 1031 (N. Y. State Mus. Hib. 10, pp. 309, 304),  Menteth te te basal 
hed of Moscow èM, and lies 50 to 75 ftf. above Tichenor Ix in Ontario Co, In 
Erie Co. it rests on "lichenor le. through overinp, but thins out and disappears 
before reaching the lake, according to Cooper, 1980. 


The U. S. Geol, Survey treats Menteth ls. memb. ns basal div. of Moscow sh. 


Mentor formation. 


Lower Cretaceous (Comanche series): Central Kansas, 


F. W., Cragin, 1895 (Am, Geol., vol. 16, p. 162) Mentor fm.—VosslHlferous, varie 
gated, earthy mixtured, marine shales, with thin beds of brown ss. Thickness 
50 to GO ft. Formerly thought to belong to Dakota group, but now known to 
belong to upper part of Comanche serles. Whether they overlie all of Kiown ab., 
or only lower part of it, or whether they merge southward into upper part of 
Kiowa remains undet. 

C, N., Gould, 1901 (Kans, Acad, Sel. rans, vol, 17, pp. 182-107), "Mentor bada" 
of central Kane, same ns Kiowa sh. 

R. C. Moore and W. P. Haynes, 1017 (Kans. Geol Surv. Bull. 3, p. 123). 
general character of so-called Mentor beds not satisfactorily determined 

I, Perrine, 1918 (A. A. P. G. Bull, vol. 2, p. 79). Type exposure of Mentor beds is on 
E. side of Smoky Hill River about 3 mi, E. of Mentor. They outcrop in Saline, 
McPherson, Elleworth, Lineolu, Ottawa, and Clay Counties, Conformably overite 
Kiowa shales nnd underlie Dakota ss. 

W, H. Twenhofel, 1918 (Kans, Acad. Sei, Trans, vol 28, pp. 213-222), Comanchean 
of central Kans. divided into (descending): (1) Rome beds that have been called 
Dnkotn; (2) Mentor beda [restricted] ; (3) unfossiliferous beds, 05--ft. thick, that 
nre quite probably nonmarine; and (4) Kiowa sh. Iu Mentor bede it is proposed 
to Include only the fossiliferous sss, and such assoclated beds as can he proven 
to be marine These beds total 10+ ft. In thickness, Are variable loenily At 
type loc, they consist of dark-brown friable fine-grained ss.: at Natural Corral 
the rock is heavy-bedded brown ss. cvarserscruined than nt Mentor, and in places 
carries many ferruginous concretions that nre characteriatic of Dakota. 

W. H. Twenbofel, 1920 (Am. Jour. Sci., 4th, vol. 49, p. 291), correlated Mentor marine 
av. with middle part of Kiowa sh 

W. M. Twenhofel, 1924 (Kans. Geol. Surv. Ball. 9, pp. 81-82). It is here proposed 
to include In Belvidere fm. all strata from top of Mentor horizon down to Permian, 
and those above the Mentor in “Dakota.” The Mentor beds drop ont to N 
The Belvidere [in McPherson Co.) divided into (descending): Mentor memb. s 
Marquette memb., 52 ft; Windom memb., 3 ft.; Natural Corral memb., 30+ft 
These memb, names are used only for convenience to designate occurrence of fossils 
and strat, poxition; the divisions are shown in few natural exposures. [This 
classification was followed by W. H. Twenhofel and A. C. Tester in 1926 (A A 
P. G. Bull, vol. 10, No. €, pp. 


Age nnd 


Considered to be of Washita age, and to correspond to Kiowa sh. of southern 
Kans, 


Meramec group. 


Mississippian: Mississippi Valley region 


E. O. Ulrich, 1904 (Mo. Bur, Geol. and Mines vol. 2, 2d ser, p. 110), Meramec grew? 
proposed to include (descending) St. Louis 1s., Spergen Hil ls, and Warsaw fm. 
Replaces brond usage of “St, Louis Is." and "Bt. Louis group." Overlain by Ste 
Genevieve ls., basal fm, of Chester croup 

B. Weller, 1907 (Il. Geol Surv. Bul. 6), excluded Ste. Genevieve la. from Cheater 

group, and subsequently eontinued to exclude it, but did not definitely place 
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it in Meramee group until 1920 (IH. Geol Surv. Bull 41) and 1921 (Ky. Geol, 
Surv,, ser, 6, vol 4), when he drew top of Meramec group at base of his Sheticr 
ville fm., or in midst of Obara ls. memb. of Ste. Genevieve Is. of Ulrich, stating 
that original Ste, Genevieve le of Shumard did not include Shetlerville fm. of 
Weller, and that it does not belong to Chester group, as contended by Ulrich, but to 
Meramece group. 

For many years the U. S. Geol Survey did not (because of divergent views 
of geologists who had made a special study of the problem) definitely 
ussign Ste. Genevieve Is, to either Meramec group or Chester group, (See 
under Sie, Genevieve ls.) In May 1927, however, it was decided by the 
Federal Survey to include this fm, in Meramec group (which Is the defini 
tion for some time followed by HL Geol, Survey), and to recognize the 
“Upper Ohara” of repts as a part of Renault fm., instead of the upper 
div. of Ste, Genevieve ls, ‘The Il. Geol, Survey at present includes the 
Warsaw in Osage group; the U. S. Geol. Survey has for many years in 
cluded it in Meramec group, 


Named for Merumee Highlands nnd Meramec River, W. of St, Louis, Mo, 


Meramecian. 
A time term used by some geologists to cover the epoch during whieh the 
Meramec group was deposited, 


Merced formation. 
Pliocene: Western California (San Francisco Bay region). 


A. C. Lawson, 1893 (Calif. Univ. Pub, Dept. Geol, Bull, vol 1, pp. 142-151). 
For convenience the Plio. rocks here referred to will be designated Merced series, 
from Lake Merced, which Hes in a structural or aynelinal depression of the Pio 
terrane, to S. of the city. The base of the serles Is observable at Mussel Rock. 
asal bed ds à strütum of partially carboniged forest material Ix a local or 
delta accumulation Very fossiliferous, The delta gravels on the San Benito [on 
p. 153 cosunlly called San Henito gravels] are direct equiv. of Merced seriem, 


The Merced fm. (marine) in San Francisco region rests uncon. on Fran 
cisean rocks or on an ancient alluvium of postFranciscan and pre-Merced 
age. Is considered=nonmarine Orinda fm., which les conformably on 
Pinole tuff. In Santa Cruz region the Merced rests on Purisima fm. It is 
considered older than Berkeley group. (See U. S. G. S. San Francisco 
folio, No, 193.) 

This fm. is now being assigned to middle Plio. by Calif. geologists, (See 
E. Dorf, Carnegie Inst, Wash. Pub, 412, p. 7, 1933.) 


Mercer limestone. (In Pottsville formation.) 
Pennsylvanian: Western Pennsylvania. 


H, D. Rogers, 1858 (Geol. Pa., voL 2, pt. 1, pp. 474-477). Mercer Is., 2 ft. thick, 
included near base of Tionesta group [ee Mercer sh. memb, of prevent nomen- 
clature]. 

I, C, White, 1878 (2d Pa, Geol. Surv. Rept. Q). Mercor le. (Lower Wurtemburg l8,).* 
Yolerably compact dark-bluish Js, Med with fossila, Thickness 8 to 12 in. Per- 
alatent from Old Homewood furnace up the Beaver and Connoquenessing to 
Wurtemburg [Lawrence Co.], where it ia Lower Wurtemburg is in Prof. Lesley's 
Stlppery Rock section, in Rept. J. 

I, C, White, 1879 (2d Pa, Geol Surv. Rept, Q,). Rogers’ name Mercer le. here 
changed to Lower Mercer ls, whieh is same as "Lower Wurtembure” Is. of 
Lesley The Upper Mercer ta. (here introduced to replace Mahoning ]l& of 
Rogers) is same as Upper Wurtemburg Ix, of Lesley. Named for Mercer, Pu. [See 
quotation under Upper Mercer ta.) 

B. L, Miller, 1025 (Pa. Geol Surv., dth ser, Bul. M,, pp. 280, 281, 462) [See 
under Wurtemburg Ws.) 
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Mercer shale member (of Pottsville formation). 
Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, nnd 
northern West Virginia 


J. P. Lesley, 1879 (2d Pa. Geol Surv. Rept. Qo, pp. xxi-xxxvi, 319—333). Mercer 
group.—Middle part of Pottsville cgl. Underlies Tionesta (Homewood) as. and 
overlies Connoquenessing es, [Corresponds to Mercer sh. memb. of Potteville fm.. 
the name in general use for many years.] 

H, M. Chance, 1880 (2d Pa, Geol. Surv. Rept. Gti. Mercer coal group underiics 
Homewood ss, and overlies Connoquenessing sss. 


Mercer “formation.” 
Same as Mercer sh. memb. 


Mercer “group.” 
See under Mercer sh. memb. 


Mercer coal group. 
See under Mercer xh. memb. 


Merchants amygdaloid. 
Pre-Cambrian (Keweenawan): Northern Michigan, 


Name long in use locally. Used by B. S. Butler in U. S. G. S. P. P. 144, 
1929. Belongs in Central Mine group. Is younger than Mass amyzdaloid 
and older than Knowlton amygdaloid. The mineralized part is the 
Merchants lode, Named for occurrence in old Merchants mine, Ontona- 
Eon Ca. 


Merchants flow. 
Includes Merchants amygdaloid and underlying trap. 


Merchantville clay. (In Matawan group.) 
Upper Cretaceous: New Jersey. 

G. N. Knapp. ns reported by R. D. Salisbury, 1899 (N. J. Geol Surv. Ann, Rept. 
Stote Geol, 1898, p. 25). Merchantville bed.—Marly clay underlying Woodbury 
bed and overlying Raritan fm. [original broad usage of Raritan, which included 
Mngothy fm. at top]. Basal bed of Clay Marl series [Matawan group] 

H. B. Kümmel and G. N. Knapp, 1904 (N. J. Geol. Surv. vol 6, p. 159). Mer- 
chantrille clay—Black marly clay, glauconitie and micaceous; weathers rusty 
brown Thickness 35 to 60 ft Underlies Woodbury clay and overlies Raritan 
clay series [upper part of which is now culled Magothy fm.]. 


Basal fm. of Matawan group. 
Named for fact Merchantville, Camden Co, rests on this fm. 


Meredith granite. 
Late Devonian (?): Eastern New Hampshire (Lake Winnipesaukee 
region). 


M. Billings, 1928 (Am, Acad, Arts and Sci Proc, vol. 63, map, p. 83). Meredith 
granite.—Porphyritic granite, One of most striking rocks in N. H. Inasmuch ns 
other porphyritic granites mre present in State, it is proposed that this particular 
type be designated Meredith granite, from typical exposures in Meredith ‘wp 
[Belknap Co.]. Was called porphyritic gneiss by Hitchcock. Is closely related 
to Chatham granite in chronology and mineralogy. Intrudes Montalban schist 
[of Billings]. 

M. Billings, 1935 (etter dnted Aug. 27). Meredith granite is lithologically pre 
cisely Hke the porphyritie phases of Kinsman quartz monzonite, and there fa no 
doubt they should be correlated. This means the Meredith is definitely younger 
than Lower Dev. My guess is that it is late Dev, 
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Meriden ash bed, 
Meriden type. 


Upper Triassic; Central Connecticut. 


B. K. Emerson, 1897 (Geol, Soc. Am. Bull., vol. 8, pp. 68-07, 72-77). Meriden 
“ash bed."—The bed at base of trap sheet W, of Lamentation Mtn, on Berlin 
turnpike, 1 mi. N. of Meriden, Conn. Differs from Greenfield bed only in much 
greater quantity of glasa and in being only half ns thick, Resta in places on 
unbaked ws 

B. K. Emerson, 1905 (Geol Soc. Am. BulL, vol 16, pp. $1-120). Meriden type.— 
Blending of mud and lava at base of Holyoke trap. 


*tMeridian series. 

Nongeographie name introduced by H. D. Rogers in 1858 (Geol, Pa., vol. 1, 
pp. 107, 187-138, 273+, and vol. 2, p. 755). Divided into Meridian ss. 
(Orlakany ss. of N. Y.), 150 ft, thick on Juniata River, underlain by 
Meridinn 8L, 170 ft. thick on Upper Juniata near Frankstown. The 
latter rests on Pre-Meridian ls, (Lower Helderberg ls. of N. Y.). 


tMeridian sandstone, 
Meridian slate. 
See under Meridian series, 


(Meridian formation. 
1Meridian buhrstone 
Eocene (middle): Southenstern Mississippi and southern Alabama. 


W J MeGee, 1891 (U. 8, G. & 12th Ann, Rept., pt. 1, pp. 412-415, 491--). The most 
distinctive rock mass of Mississippi embayment It is ax characteristic and dis- 
tinetive aa ls., s, sh. or marble: but by reason of ita confinement to a com- 
paratively restricted region it has never received the coordinate appellation it 
deserves. Is typically displayed in vicinity of Meridian; from these exposures it 
seems appropriate to designate the deposit Meridian fm; or, if the general though 
unsatisfactory lithologic term be retained, Meridian buhrstone, Here it comprises 
hard siliceous ledges, with intercalated beds of imperfectly indurated siliceous 
clay or marl, the mass displaying moderately regular bedding; yet despite a 
high degree of uniformity in composition and etructure there is wide diversity in 
texture, owing to variable degree of lithification, There is commonly a rude 
nodulation or segregation of materiale in plates and lenses, variously disposed in 
attitude; the nodules, plates, and lenses are generally hard, brittle, refractory 
under the hammer, clinking sharply and breaking with conchoidal or gplintery 
fracture, while intervening mass ix less perfectly lithified, nnd sometimes quite 
friable. Sometimes nodules nre an inch or less in diam,, the plates and lenses 
but hand specimens: again the harder aggregations measure feet or yards, the 
nodules running into lenses which expand into ridges, Is middle Eocene, Underlies 


cnlenreous Claiborne 

Replaced by Tallahatta fm., a later but better-established name, Pre- 
occupied by Rogers’ TMeridian series of Pa. See additional explanation 
under {Choctaw buhrstone., 

Named for development in vicinity of Meridian, Lauderdale Co., Miss. 


Meridian sand member. 
Eocene (middle): Southeastern Mississippi. 


E. N. Lowe, 1933 (Miss, Geol Surv. Bull, 25), [On p. 1 Lowe states that Claiborne 
group of Miss includes Meridian sand memb, and Tallahatta, Winona, Lisbon, and 
Yegua (or “Cockfield") fms. On pp. 105-106 he gives sections around Meridian, 
Mise, where be shows basal memb. of Tallahatta fm. to consist of 75 ft. of sand, 
but he does not on those pp. use Meridian sand memb.] 


Merigomish formation. 
Carboniferous: Canada. "e 


H. M. Ami, 1900 (Canadian Rec. Scl, vol. 8, pp. 162-163). 


1352 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


Merkel dolomite member (of Clear Fork formation). 

Permian: Central northern Texas. 

W. E. Wrather, 1017 (SW. Ass. Pet. Geol, Bull., vol, 1, pL, pp. 95, 06, 07), Merkel 
dof,—Dol. with clay parting to 4 ft. thick. Is characteristien]ly ripple marked 
and weathers in thin plates Ike crosebedded sss. Thickness of fm. 5 to & ft. 
Top memb. of Clear Fork beds. Named for exposures Just W. of Merkel [Taylor 
Co.]. Traced across country to Abilene-Sweetwater section and to Double Mtn 


section. 

J. W. Beede and V, V. Waite, 1918 (Univ, Tex, Bull. 1816, p. 49). Merkel dol. ie 
highest dol. of Choza fm, of Clear Fork, lying 270 ft. below top of Choza, 

J. W. Beede and W. P. Bentley, 1921 (Univ, Tex, Bull. 1850). Merket dol. is 20 ft. 
thick in Coke Co, 

J. W. Beode and D. D, Christner, 1020, [See 1926 entry under Choza fm.) 

W. Kramer, 1934 (Jour, Geol., voL 42, p. 192), Merket dol., top memb. of Clear Fork 
fm, of north-central "Tex, may be traced as a continuous ledge-maker from NW, 
Taylor Co, northward for 50 mi. into NE. Stonewall Co. To N. of thie continuous 
outerop the horizon of the Merkel contains thin, apparently discontinuous dol, 
beds having many ripplemarked surfaces, and can be identified by its position 
a few ft, below San Angelo sa 


Some geologists spell this name Merkle, but P, O. Guide spells the town 
for which the dol, was named Merkel. 


Merom sandstone. 

Pennsylvanian: Southwestern Indiana and probably eastern Illinois. 

J. Collett, 1871 (Ind, Geol Surv. 2d Rept., p. 109». Merom sa—Lower 10 to 25 ft. 
massive ss, with ferruginous seams and veins (called Anvil Rock ss.) ; wpper 
20 to 25 ft, soft ss, Overlain by loess and drift; underlain by thin bed of cale, 
ogl, suceeded below by Productal Is. Included in Coal Measures, 

Probably=Inglefield ss., and possibly=in whole or in part Anvil Rock ss. 
of western Ky. 

Named tor Merom, Sullivan Co., Ind 


tMerom group, 
Pennsylvanian: Southwestern Indiana, 
G. H. Ashley, 1902 (U. S. G. S. 22d Ann, Rept., pt. 8, pp. 2738-277). Marom group.— 
Upper or barren measures, 400 ft, thick, overlying Wabash group. 
Preoecupied. Includes Morom ss., Wabash fm., and Inglefield ss, 
Named for Merom, Sullivan Co, 


Merriam limestone. 
Pennsylvanian: Eastern Kansas, 


R. C. Moore, 1982 (Kans, Geol, Soc, Gth Ann. Field Conf, Guidebook, pp. 93, 97)- 
Members of Plattmburg 1s. that are readily identified in many Kans, sections are, 
in upward order: Merriam I5; "middle," Hickory Creek sh.; and Spring Hill la. 


; (Derivation of names not stated. On p, 40 Merriam ts, ia described 


("upper 
as consisting of 2 to 5 ft. of gray to buff massive 1s.] 

N. D. Newell, 1935 (Kans. Geol Sarv, Bull , pp. 18, 71-13). Basal memb. of 
Plattsburg 1s., and perhaps most characteristic part of Plattsburg, is here termed 
Merriam is, memb, In many places consists of 2 divisions, the lower a blocky, 
even layer, less commonly cross-bedded Is., drab to light gray, generally weathering 
white, often highly fossiliferous, up to B ft, thick, locally absent, The upper div. 
generally 3 ft, thick, is fne ined dense gray massive blocky la., In one layers 
seldom fossiliferous, but contains in upper part numerous irregularly disposed 
hollow tubes, Usderlies Hickory Creek sh, memb Named for exposures at town 
of Merriam, Johnson Co 

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 2: ot 
this name, 


stated that Newell is author 
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Merrimac rhyolite, 
PreCambrian (pre-middle Huronian): Sonth-central Wisconsin (Baraboo 
district). 
J. T. Stark, 1932 (Jour. Geol., vol. 40, No, 2, pp. 120, 121, 130). Merrimae rhyolite — 
Flow rhyolite in Merrimac Twp, on S. flank of xyneline near Merrimac, sec, 
T. 11 N, R. 7 E, Assigned to premiddie Huronian. 


Merrimack quartzite, 
Carboniferous (probably Pennsylvanian): Northeastern Massachusetts 
{Merrimack River region). 


, 


€. H. Hitehcock, 1870 (2d Ann. Rept. Geol. and Min. N. HL, gol. map and p. 24). 
Merrimack group.—This name was informally applied by my father [where *] 
to the mica schists, alates, and qtzites contained in valley of Merrimack River 
in Mass. ‘They skirt Exeter syenites In N. H. lying in troughs on the flanks 
of an anticlinal. Probably belong to the earliest Sil, series, [This "group" was 
in this rept mapped over a large area in SE. N. H., on both sides of Merrimack 
River and near town of Merrim J 

C, H. Hiteheoek, 1871 (Offeial Topog. Atins Mnsw). Merrimac schists belong to 

Eozolc. 

H. Hitchcock, 1878 (Proc. Boston Soc, Nat, Hist, vol 15, pp. 304-309), Merri- 

mack group—A convenient term to represent the qizites aud fine-grained mica 

schist following Merrimac River below Lowell, Mass. 

. H. Hitchcock, 1872 (Geol. Bury. N. H. Rept. 1872, p. 14). The Merrimack group 

seems to be distinet from the mica schist, though the two have heretofore been 

confounded. 

C. H. Hitchcock, 1874 (Geol. N. H., pt. 1, btw. pp. 508 and 545). Merrimack 
group,—Mieneeous qtzite not yet separated from Rockingham schist group. The 
occurrence in it of Jorge beds of soapstone xuxgest4 Huronian age. It abounds 
in beda of coarse Indigenous granite, which predominate fn certain parts of 
Strafford Co, N., M 

C. H. Hitchcock, 1877 (Geol N. H. pt. 2, pp, 588-591, 021, and btw. pp. 858 and 
070). Merrimack group.—Merruglnous and mica schists and mlcaceous qtzite, 
varying to nrgil. schist: includes a littl clay sI. Occupies principal area btw, 
Exeter and Newburyport ranges of sienite, ue well as that btw. the 2 grent 
guelss arenas of Pelham and Andover, Mass. This is typical aren of this group, 
from which the nime was derived, Thickness 4,300 ft. Older than Rockingham 
mica schist. 

C. H. Hiteheock, 1879 (Maefarlane' Geol, Ry. Guide, pp. 56-59), assigned his 
Merrimac qtzite and schist of N. H. to Huronilan, and gave thickness of 4,300 ft. 
W. O. Crosby, 1880 (Boston Soc. Nat, Hist. Occ, Papers No, 3). “Merrimac 

sohists" of Hitchcock's 1871 atlas of Ma belong to Montalban system 

C. H. Clapp, 1910 (Igneous rocks of Eesmex Co, Mass). Merrimac  schista.- 
Phylites, mica schists, and qtzites, of Miss age. Probably younger than sub- 
alkaline rocks, although separated from them by faults, Intruded by Andover 
granite, 

B. K. Emerson, 1917 (U. S, G. & Bul, 597, p. 58, correlation table, map). The 
rocks of that part of Merrimack trough that lies btw. Lowell and Mass-N. H. 
line are fairly homogeneous, and for present It seems best to map and describe 
them under one fm, nome—Merrimack qizite. The fm. was named by C. H. Hiteh- 
cock (Geol. N. H., vol 2, p. 621, 1877) from Merrimack River, along which it 
cuuses the falls at both Lowell and Lawrence, Mass. It ia typically shown in 
gorge of the river below Pawtucket Falls at Lowell, [ete]. Consiste chietly of 
thin-bedded qtzite or quarta schist, as n rule somewhat netinolitle, generally gray 
or greenish gray, but at many places made chocolate-colored by red biotite, 
which is disseminated in it in small amount, and at other places stained rusty 
brown by oxidation of pyrite. At many places there are thin intercalated beda 
of sl. or slaty quartz schist, and at others thin lenses and roundish nodules of 
greenish calc, or epidotic rock, exnctly as in Onkdale qtzite of Worcester trough, 
to which it ts probably equivalent (Mapped by Emerson up to N. H. line over 
a broad aren in NE. Mass.; but F, J. Katz (U. 8. G. 8S, P. P, 108-I, 1917) adopted 
local names for equiv. rocks a little farther N. In SE. N. H. and SW, Me. He 
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stated that Merrimack alates of Hitchcock in N. H. included Eliot sl, and Kittery 
qtzite (both of Penn. (?) age), some unnamed pre-C tbf. (Algonkian?) sintes, 
schists, and qtzltes, and Berwick gneiss of Katz's el eation. At present the 
name Merrimack qtzite is not used by U. S. Geol. Survey in N, H. D. White con 
sidered the fm. to be "probably Pennsylvanian,"] 

EK. Fairbanks, 1927 (Boston Soc. Nat, Hist. vol, , No. S, p. 405). Merrimack 
q!cite near Lowell, Maas, consists of welbbedded grayish to greenish qtzites 
containing interbedded phyllite members — 1s probably Camb, 


Merrimack group. 
See under Merrimack qtzite, 
Merriman limestone member (of Graford formation). 
Pennsylvanian: Central northern Texas (Brazos River region). 


. Reeves, 1922 (U. S. G. 8. Bull, 738E, p. 120). Merriman w. memb. of Brad fm.— 
I 


Fine-textured yellow ls., very hard, ususlly weathering into rectangular blocks. 
Thickness 4+ fr. Lies 84+ ft. below Hanger Is. memb. and 67 ft. above Adams 
Branch Is. (top memb. of underlying Graford fm.). Crops out near Merriman 
Church, S. of Ranger, Enstland Co. 

H. Sellards, 1923 (Univ. Tex. Bull. 2, pp. 104, 111), extended Gratord fm. 
up to top of Merriman Is, and restricted Brad fm, to Placid sh. memb, and 
Ranger Is. member. He also applied the name Merriman ly, to the lsa, formerly 
called Clear Creek ts. (preoccupied) ; but the Merriman ls. of Reeves corresponds 
to only the upper of the 2 Iss. that were included jn Clear Creek la, of Drake and 
of Plummer and Moore. (Sce Wallace Lee and C. O. Nickell, Univ. Tex, Bull 
soon to be published.) 

M. Bullard und R. H. Cuyler, 1935 (Univ, Tex, Bull 3501), divided Brad fm 
of McCulloch Co. Colorado River region, into following members (descending) 
Ranger ls.. Placid sh. Clear Creek Is., and Cedarton sh.. nnd stated (p. 205) : Clear 
Creek Is. also known as Merriman Is 


The U. S. Geol, Survey still uses Merriman ls, as defined by Reeves, that 


is, for a bed in Brazos River region which lies in lower part of 
Winchell memb. of Lee, Nickell, et al, which is top memb. of Graferd tm 
as redefined by Sellards and later delimited by Wallace Lee and C. O. 
Nickell, in publication cited above. 


B. Plummer and J. Hornberger, Jr- 1986 (Univ, Tex, Bull. 3534, p, 24), showed 
Merriman Is. of Brazos Hiver Valley us older than Clear Creek lx of Colorado 
River Valley, and included Merriman is. and some older roeks in Brad fm, 
On pp. 47-48 they define Merriman as top memb, of Graford fm, In Palo Pinto Co. ; 
is consisting of 20 to 75 ft. of gray, massive, Jointed, resistant, fossiliferous Is. 
("previously mapped by Plummer and Moore ns Adama Branch 1&4"); and as 
resting on Wolf Mtn sh. memb. of the Graford. On p. 50 they state that 
Merriman ls. varies In thickness from 175 ft. or more at Possum Kingdom Bend 
on the Brazos to 20 ft. or less on Keech! Creek neur N. bdy of Palo Pluto Co 


Merritt sand. 
Pleistocene: Western California (San Francisco region). 


€. Lawson, 1914 (U. S. G. 8. San Franelsco folio, No, 193) Merritt sand — 
Marine sand, 80 ft. thick, uncon. overlying San Antonio fm. and uncon. underlying 
Temescal fm, Forms the sand underlying cities of Oakland and Alameda 
Named for occurrence on Lake Merritt, in city of Oakland. Thickness 44 ft. 


Mervine sand, 


subsurface sand, of Penn, age, in central northern Okla, In Mervine 
pool, Kay Co., it is 25 ft. thick, lies at depth of 1,000 ft., the Hoover sand 
lying at 1,250 ft. Is said to be same as Newkirk sand. 


Mesa sandstones. 
Cretaceous: Mexico (Baja California). 


W. M. Gabb, 1867 (Calif. Acad. Sei. Proc., 2d ser, vol, 1, p. 175) [Assigned to Cret., 


but C. Schuchert, 1935 (Hist. geol. Antillean-Caribbean region, p. 206), assigned 
Mesa se., divided into 3 members, to late Plio.] 
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Mesa formation. 

A term applied by W. P. Blake, 1899 (Rept. Governor Ariz. to Secy Interior 
of U. S., p. 143) to deposits of wash, gravel, and sand, derived from 
breaking down of granite and gneissic rocks and forming the mesa upon 
which Univ, of Ariz. at Tucson is located. 


Mesa basalt. 
Tertiary (late): Northwestern Nevada. 


J. C. Merriam, 1910 (Univ, Calit. Pub, Bull, Dept, Geol, vol. 6, No. 2, pp, 21-53) 
Mesa basall.—Widely spread over region of Virgin Valley and Thousand Creek. 
Consists of several fairly distinct layers, Thickness 75 fi Appears to be last fm. 
laid down before present valley was excavated, So far as known not distinctly 
uncon. with underlying Virgin Valley beds 


'Mesubi moraine. 
Plelstocene. (Wisconsin stage): Northern Minnesota. 


W. Upham, 1894 (Minn. Geol and Nat. Hist. Surv. 22d Ann. Rept, pL 1, p. 50). 


Forms a hilly belt along Mesabi range 


This name is no longer used, because detalled mapping by E. Leverett has 
shown that the morainal belt in region deseribed follows a different course 
from that indicated by Upham. 


1 Mesabli gabbro, 
A nume applied by N. H. Winchell (Am. Geol., vol. 16, p. 333, 1895) to Duluth 
gabbro in Mesabi dist, NE. Minn. 


' Mesabl series. 
Pre-Cambrian (Huroniun): Northeastern Minnesota (Mesabi district). 


C. R. Van Hise and C. K. Leith, 1901 (U. 8 G, 8. 21st Ann, Rept. pt. 3, pp. 351 
201) Upper Huronian. (Mésahi series),—1neludes, ty Meentt dist, Virginia sL. 
Biwatik fm., and Pokegama fm. (descending). 

C, K. Leith, 1933 (16th Int. Geol, Cong, Guidebook 27, p, 9), assigned Hiwablk nnd 
Vokegima fms, to middle Huronian 


Mesa Negra beds. 
See Negra clays. 


Mesaverde group (also formation). 

Upper Cretaceous (of Montana age): Western Colorado, northwestern New 

Mexico, enstern Utah, southern, central and northern Wyoming. 

WwW. H. Holmes, 1877 (U. 8. Geol ond Geog, Surv. Terr, Oth Ann. Rept., for 1875, 
pp. 245, 3 pl 35), Mesa Verde group.—Divided into (descending): (1) Upper 
escarpment or group, consisting of 190 ft, of massive s8,; (2) middle conl group, 
consisting of 800 to 900 ft. of ss., sh., marl, and lignite; (3) lower escarpment as, 
or group, consisting of 120 ft. of massive ss. Underlies Sand Shale group [later 
niuned Lewis eh.) and overlies Colorado dark shales and 1s, [later named Mancos sh.], 
Which are 1,200 to 1,500 ft, thick in valley of Rio San Juan, SW, Colo. amd NW 
N. Mex. 

W, Cross and A. C. Spencer, 1899 (U. 8. G. 8. La Plata folio, No, 60). Mesaverde fm. 
Ix a succession of alternating sss, and shales, with occasional maris or thin lss. 
ond a number of coal seams, some of which are of exeellent quality. Max, thickness 
in La Plata quad. 1,000 ft It overlies Mancos sh. and underlies Lewis sh, Its 
fossils have been identified by T. W. Stanton as of Pierre age. 

N. M. Fenneman and H. 8. Gale, 1906 (U. S. G. 8. Bull, 297), The beds in Yampa 
eon] field of NW, Colo, herein deshrnatéd Mesaverde fm. nre npparently analogous 
in character of constituent members, in position btw. two great clay-sh. groups, 
and in contained fossils, to typical Mesaverde fm. of SW, Colo. In Yampa field, 
however, they attain thickness 500 to 2,500 ft., while in SW. Colo, their max. 
development is 1,000-- ft. In Yampa feld they consist of ss, sh., and conl beds, 
the ses, nnd conls occurring in groupe. They grade, through rapid transition, into 
overlying sh. here identified as Lewis sh., aud rest on dark sb. here identified as 


151627 "—38.——S8 


1356 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


Mancos sh, The fm. ia of Pierre and Fox Hills age, the fauna of the whales 
resembling Pierre fauna, the fauna of the sss. being more like Fox Hills fauna. 


Subsequently the Mesaverde fm. was identified and mapped across central 
Wyo. 

A. J. Collier, 1919 (U. S. G. S. Bull. 691, p. 296), replaced Holmes’ descriptive 
terms in SW. Colo. with following geographic names (descending) Cliff 
House ss., Menefee fm., and Point Lookout ss., derived from localities on 
or near Mesa Verde, SW. Colo. According to J. B, Reeside, Jr. (1024, 
below), the Cliff House and Point Lookout sss, are both of marine origin; 
the Menefee fm. is of fresh-water and brackish water origin, but contains 
n few marine beds, 


J. B. Reeside, Jr., 1924 (U. S. G. S. P. P, 184). The 3 fms, into which Holmes and 
Colller divided Mesaverde group in SW. Colo, are not distinguished at many locali 
ties, but the name Mesnyerde as a designation for a coalbenring serias in upper 
part of Upper Cret. has been y widely umed—as far away from type region as 
northern Wyo, "The Mesaverde of SW, Colo. grades into marine Mancos sh. below 
and into marine Lewis sh. above, and the boundaries are arbitrarily fixed, Writer 
believes Mesaverde group on the San Juan represents time interval of part of 
Mnneos sh., the Mesuverde group, and much of Lewis sh. of Animas River section. 
To 8. of San Juan River, where Lewis sh. becomes much thinner even than on San 
Juan River, the top of Cliff House ss, may represent practically same time of deposi- 
tion ns very top of Lewis sh. along N. side of San Juan Basin. It seems very 
probable Point Lookout ss. and Cliff House sw, are really ageregates of successively 
overlapping beds which as a whole, with reference to m given chronologic plane, 
change their positions in strat. column from place to place, The Point Lookout ss 
in its northern exposures is younger than in its southern exposures; the Cliff House 
as. in its northern exposures is older than in its southern exposures, Writer bhas 
not noted any locality where such an overlap and passage from one lithologic phage 
to another is observable, but exposures are in general inadequate, That such a 
phenomenon can be shown in other and more favorable regions is well known, ani 
it is almost certain something of tlie sort occurs here In some areas in SW, Colo. 
top of Mesaverde may include beds as young as Frultlnnd and Kirtland fms. of San 
Juan Basin, The relations of Mesaverde group of SW, Colo. to beds similarly 
named in northern Colo, Utah, and Wyo. are not at ml clear. In some parts of 
Wyo, the base of Montana group is definitely known and general relations of 
Mennverde group of those regions fo typical Mesaverde can be deduced, but not 
enough is yet known to make detailed comparisons possible. At some places there 
are no marine beds above basal part of Mesaverde, and most of Mesaverde and the 
later bede nre fresh-water deposits. It is quite likely that the Mesaverde at some 
of these localities is really nearer to Fruitland and Kirtland fms, in age than to 
typical Mesaverde. The typical Mesaverde is wholly of Pierre age. 


The Mesayerde group of Axial, Monument Butte, and Meeker quads, of NW, 
Colo. has been divided into Williams Fork fm. above and Ies fm. below; 
in Yampa coal field into (descending) Holderness fm., Twentymile 88., 
Mount Harris fm., Trout Creek ss, Milner fm,, and Haybro fm. The 
Mesaverde group of Baxter Basin, Sweetwater Co, SW. Wyo. has been 
divided into (descending) Almond fm., Erleson s&, Rock Springs fm. 
and Blair fm. In Wasatch Plateau, Utah, it has been divided into 
(descending) Price River fm., Blackhawk fm., and Star Point ss. 


Mescal limestone. (Of Apache group.) 


Pre-Cambriun: Central Arizona, 


F. L. Ransome, 1915 (Wash. Acad. Sci. Tour., vol 5, pp. 380—385),  Meacal ta 
Cherty thin beds of varied color, generally gray or white, but some yellow, buff, 
and rusty brown beds, Most of Is. is mag., and some of it is dol, Thickness 225 ft. 
Rests vonformably on Dripping Spring qgizite, Is separated from overlying Troy 
qtzite by 75 to 100 ft. of vesicular basalt, which is apparently coextensive with it, 
and is not separated from it on the map. 


Named for exposures in Mescal Range, Ray quad. 
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Mescalero Sands, 

According to N. H. Darton “Mescalero Sands" is a geographic name applied 
to a large area in SE. N., Mex. that is covered with dune sands. The 
Mesenlero Valley runs through the aren. 

W. G. Blanchard, Jr., and M. J. Davis, 1029 (A. A. P. G. Ball., vol. 13, pp. 087-985). 


Mesealero sands and caliche, 0 to 250 ft. thick, are of Quaternary age, and through. 
out Llano Estacado overlie Dockum group (Trinssic). 


Meshik formation. 
Miocene or Oligocene: Southwestern Alaska (Alaska Peninsula) 


R. S, Knappen, 1929 (U. S. G. S, Bull. 797, pp. 198-201, map) Meahik fm,—Intec- 
bedded purple and green nndesitie nggL, varicolored volcanic ash, and bentonitic 
clay (black, brown, and yellow), and black soil, all poorly stratified, and of Muviatile 
and collan origin: some andesite flows In general is finer grained in lower part, 
becoming much coarser above, until it consists entirely of coarse volcanic material 
and Includes numerous lava flows, Typically developed along sides of valley of 
Meshik River and Meshik Lake. Thickness probubly 2,000 to 4,000 ft. Rests on 
Eo, wherever base is aed. No evidence of erosion preceding the fm. In absence 
of fossi] evidence the Meshik is referred to Mio. or Oliy. 


'!Mesnard. formation. 
PreCambrian (Huroninn): Northwestern Michigan (Marquette district). 


M. E. Wadsworth, 1803 (Mich, Geol. Surg, Rept, 1801 and 1892, pp. 68-06). Mesnard 
fm.—Qitizite, argillites and dol Uncon, underlies Holyoke fm, and is believed to 
uncon. overlie Republic fm. but may prove to be same as Republic fm Named for 
exposures at Mount Mesnard. [As defined is a bronder unit than Mesnard qtzite 
of established usage.) 


Mesnard quartzite. 

Pre-Cambrian (lower Huronian): Northwestern Michigan (Marquette 
district), 

C, R. Van Hise and W. & Bayley, 1805 (U. S, G. SN, 15th Ann. Rept, pp. 517+). 
Mesnard gqteite—Chiefly qtaite, but Includes cgls., graywackes, and xrnywaucke 
slates, with all gradations; cgi. at base, Thickness 150 to 670 ft, Grades into 
overlying Kona dol. Resta uncon. on Basement Complex. Composes larger part 
of mass of Mount Meenard, 8, of Marquette 


fMesnard. epidote. 
Pre-Cambrian (Keweenawun): Northern Michigan. 
A. €, Lane and A. E. Seaman, 1907 (Jour. Geol, vol. 15, p. 680), At top [of Central 
Mine group] is "Mesnard epidote," and just beneath it the heaviest fow, over 1,000 ft, 
thick at times, known as the Greenstone. 
Basal fm. of Ashbed group, according to present classification, the Green- 
atone now being treated as top fm. of Central Mine group. Is same as 
tSt. Mary's epidote. 
Named for fact it occurs In old Mesnard mine, Houghton Co, 
Meson beds. 

Oligocene: Mexico, 

E, T. Dumble, 1918 (Calif. Acad. Sci. Proc., 4th ser., vol. 8, p. 147). 
Mesozoic era. 

A major time term, meaning middle life, based on the life (zoic) contents 
of the rocks. It includes the Cretaceous, Jurassic, and Triassic periods. 
For definition see U. S. G. S. Bull, 769, 1925, pp, 1-10. 

Messines formation, 
Devonian: British Columbia 


C. D. Walcott, 1024 (Smithsonian Misc. Coll, vol. 75, p. 30). 
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1Metamynodon sandstone, 
A paleontologie name that has been applied by paleontologists to basal sss. 
of Brule clay (Olig.) in S, Dak, The U, S, Geol. Survey does not apply 
paleontologic names to lithologie units, and would use “Wetamynodon- 


bearing sss," or "Metamiynodon zone," 


Metapán formation: 
Lower Cretaceous: Guatemala, Honduras, and Salvador 


C. Sehuchert, 1935 (Hist. geol. of Antillenn-Carihbean region, pp. 337, 355, 3591, 


Metchosin voleanics. 
Eocene: British Columbia. 
C. H. Clapp, 1910 (Camada Geol Surv. Summ. Rept. 1909, p, 89) [In his early 
repts Clapp assigned these rocks to Jurassic (?) and to Jurassic. Since 1015, 
however, Clapp and others bave assigned them to Eo.] 


Meteor granodiorite. 
Jurassic (7): Northeastern Washington. 
C. E. Weaver, 1913 (Wash, Geol Surv. Bull, 16, pp. 20-80). Meteor granodiorite — 
Very variable in appearance; in many cases m distinetly plutonie rock passing 
into a porphyritic condition. Jurassic (2). Named for Meteor, Ferry Co. 


Methow physiographic stage. 
Pliocene: Central Washington (Cascade Range). 
B. Willis, 1903 (U. S. G. & P. P. 19, p. 70). Pre-Glacial, Pliocene. Characteristic 
feature, the Methow plain Type loc, of the stage, generally throughout the 
broad mtn dist, and epecitically in Yakima Valley. 


Mettawee slate. 
Lower Cambrian: Eastern New York (Washington County) and south- 


western Vermont (Rutland County). 


R. Ruedemnnn, 1914 (N. Y. State Mus. Ball, 169, pp. 07-70). Mettawee al.—Grays 
ish green, purple, or mixed green nnd purple, alternating with beds of calc 
qtzite np to 5 ft. and Is. breccia up to dO ft, Is the Cambric roofing slate of 
[T. N.] Dale, Extends typically from Pawlet, Vt, and Granville, N. Y.. to Fair 
haven, Vt Named for Mettawee River, which drains the region [rising in 
Pawlet quad., in SW. part of Rutland Co., Vt. and "owing NW. into N. Y.]. 
Underlies Eddy Hill grit and overlies Bomoseen grit—all Lower Camb, 


Mexia member (of Wills Point formation). 
Eocene: Northeastern Texas, 


F. B. Plummer, 1933 (Univ. Tex. Bull. 3 pp. 530, 559, 562). Meria memb 
Dark, thinly laminated or compact fossiliferous cl DO to 75 ft. thick, of a 
fairly deep-water marine facies, with a thin glauconitic sand layer (Venericordia 
bulla zone) at base [On p. 535 thickness of Mexia memb. is given as 215 ft.] 
Is lower memb, of Wills Point fm. Rests on Kincaid fm. and underlies Wortham 
aragonite lentil, Type loc. ix clay pit at the brickynrd in W. edge of Mexia, 
Limestone Co. 

The U. S, Geol. Survey includes in Kerena memb, the 8 to Winch bed 
called Wortham aragonite lentil by Plummer. The Mexin as thus 


defined is overlain by Kerens memb. 


Mexican sandstone. 
Lower Cretaceous: Southeastern Arizona. 
C. [R.] Keyes, 1935 (Pan-Am. Geol, vol, 64, No. 2, pp. 129, 138, 188). Merican xx. 
Medial ss. of Cinturan section (Cintura fm. of Ransome) in SE. Ariz. Underties 
Dixie sh. and overlies Forrest sh. Thickness fully 500 ft. Named for Mexican 
gulch, E. of Bisbee, Was formerly thought to be W. extension of Muleros ss, of 
El Paso section, but of this there is now considerable doubt. 
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Mexico sandstone member 
Middle Devonian (Marcellus) : Central Pennsylvania (Juniata County). 


B. Willard, 1035 (Geol. Soc. Am. Bull. vol. 46, Proc. Pal. Soc. Feb, 28, pp. 202-203) 
Merico ss. memb.—VFine 2s. light gray to whitish, platy: bedded surfaces weather 
brown Underlies Mahanoy blac . memb. and overlies Turkey Ridge ss. memb., 
all belonging to Marcellus fm. Usually barren. Well exposed in hill E. of Mexico, 
Juniata Co, also at Blue Springs, SW. of Mexico Max. thickness Bb frt, in 
MeCoysville section. Think out in W., part of Juniata Co. Is 100 ft. thick to ©, 
through Dalmatia, then disappears. 


Meyer oil zone. 

Name applied to the lower oil horizons (consisting of 850 or 860 ft, of 
Tert. brown sh. and sandy brown sh.) in Santa Fe Springs field, Los 
Angeles Co., Calif. Contains three distinct oil horizons, Is capped by 
Bell oil zone. 


Meyersdale red shale. (In Conemaugh formation.) 
Pennsylvanian: Western Maryland (Allegany and Garrett Counties) and 
northern West Virginin: also Somerset County, southern Pennsylvania 


C, K, Swarts, W. A. Price, and II. Bassler, 1919 (Geol, Soc, Am, Bull, vol 30, p 
hi4)  Meyereale red sh.—Underlies Thomas conl and overlies Buffalo ss.; all 
included in Conemaugh fm. 

€. K. Swarts, 1922 (Md. Geol, Surv. vol. 11, pp. 59, 98, pl. 6), shows Mepyersdate red bed. 
as everywhere lying n short distance below Lower Bakeratown (Thomas) coal, and 
in some places resting on Buffalo ss. and in other places Included in Buffalo ss 
On p. 59 he states that it Is deep red, soft, breaks in small fragments, and muy 
form 2 benches, one above and one below Meyersdale Is. On p. 98: “The Meyers- 
dale red beds occur at horizon of upper part of Buffalo 88., which they replace 
locally.” Are finely exhibited in cut of Western Maryland Ry E. of Meyersdale, Pa, 


Meyersdale limestone. (In Conemaugh formation.) 
Pennsylvanian; Western Maryland. 


€. K. Swartz, 1922 (Md. Geol. Surv. vol. 11, pp. 59, 95, 110).  Meyersdale Is.—Thino 
impure marine ls., associated with Meyersdale red sh. in Lower Youghiogheny 
Basin, It may lie above, below, or within Meyersdale red eh. Thickness 1 ft. 
[In strat, chart, pl. 6, he culls the Is. in midst of Meyersdale red sh. in Lower 
Youghiogheny Basin the Pine Creek Te. and fauna, and docs not show any 
Meyersdale 18,] 


Miami oolite. 

Pleistocene: Southern Florida, 

S. Sanford, 1909 (Fin. Geol Surv, 2d Ann. Rept., table opp. p. 50 and pp. 209, 211- 
214). Miami oolite,—Soft white oolitic tw., containing streaks or thin irregular 
layers of calcite separating less crystalline streaks Breaks with irregular frac 
ture, At Miami it is plainly stratified and cross bedded. Thickness probably 12 to 
50 ft. Is of marine origin Is perhaps younger than Palm Beach 1s. and is 
young than lower part of Key Largo Is. All exposures of oolitic Is. on mainland 
of SE, Pla, are included under designation Mian nolite. 

C. W. Cooke and S. Mosgom, 1929 (Fla. Geol. Surv. 20th Ann. Rept.). Miami oolite as 
here defined includes all oolitie Is. of southern Fla., including that on the keys. 
It includes the "Key West" oolite and part of "Lostmans River ls,” the rest of 
the latter being a part of Caloosahatebee marl. The only difference btw, Miami 
oolite and "Key West" oolite Is that the Miami contains a little more sand than 
the “Key West,” 


tMichigamme jasper. 
Pre-Cambrian (upper Huronian) : Northwestern Michigan (Menominee dis- 
trict) 
H. I. Smyth, 1894 (Am. Jour. Scl, 3d, vol. 47, pp. 219-223). Michigamme jasper — 
Greatly altered ferruginous rock apparently carrying fragmental quartz graing, 


Top memb, of Lower Menominee of Menominee dist. Overlies principal tron fm, 
[Negnunee fm,? or Traders mermb.7], which consists of red, black, And green slates. 
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H. L. Smyth, 1899 (U. S. G. 8. 19th Ann, Rept, pt. 2, p. 127). The Groveland fm. 
was originally named by me Michigamme jasper. The name Mlehigamme was sub 
sequently used for one of the Upper Marquette fms, in prel. rept. on Marquette dist 
(15th Ann. Rept. U. S. G. &.), distributed in 1896, I now abandon the old name 
although it is entitled to stand by rules of priority, In erder to avoid confusion 
which would necessarily arise from its retention, It outcrops in vicinity of Michi 
gumme Mtn, in sec, 33, T, 44 N., R. 31 W., and sec. 3, 'T. 45 N., R, 31 W 


Michigamme slate, 
Pre-Cambrian (upper Huroninn): Northwestern Michigan (Upper Penin- 
sula) and northeastern Wisconsin (Florence district). 


C. R. Van Hise and W. S. Bayley, 1895 (U. S. G. 8. 15th Ann. Rept.. p. S08). Mich 
gamme fm.—SL and mica schist, 1,000 to 2,000 ft, thick. Top fm. of Upper Mar 
quette series 1n. Marquette dist, Overliea Ishpeming fm,  [Isbpeming fm, Was later 
divided foto Bifiki achist above and Goodrich qtzite below and was discarded.] 

€. R. Van Hise and C, K, Leith, 1911 (U. S. G. S. Mon, 52), treated the Volcan rocks 
of Crystal Falls dist. ns m memb. of Michigamme sl., and Bijiki schist of Swanxy 


dist. as a mermb, of the Michigamme. 

C. K. Leith, R. J. Lund, and A, Leith, 1935 (U. S. G. S. P. P. 184), showed Michi 
gamme sl. as overlying Clarksburg volcanics in Marquette. dist, and overlying 
Quinnesee greenstone in Menominee dist.; called the included iron-fm. the ki 
iron-fm. memb. in Marquette dist. nnd from River tron-fm. memb. in tron R r, 
Florenee, and Crystal Falls dists.; transferred Vulcan iron-£m. to middle Huronlan ; 
nnd placed Goodrich qtzite as oer than Greenwood fron-fm,, which underlies 
Clarksburg volcanics, according to present interpretation, 


Named for exposures on islands of Lake Michigumme, Marquette dist. 


Michigan formation. 
Mississippian: Michigan (Southern Peninsula). 


Ww. H, Taylor, chairman, 1839 (Mich. Geol, Surv, Rept, State Geol, in re Improvement 
of State salt springs, Mich, Leg. H. R. Doc. 2, p. 3). Michigan salt group, “su 
¢alled by Prof. Winchell, sec rept of last geological survey by Prof. A. Winchell.” 
[Where 1] 

A. Winchell, 1961 (Mich, Geol, Surv, let Bien, Rept, Prog.. pp. 91, 189). Michigan 
salt group.—Consiets of (descending): (1) Carbonaceous and argill, sh., gypseour 
nnd pyritous marls; (2) shales, marl, mag. and siliceous lss., and thick beds ol 
EYP.; (3) saliferous shales and alternating Iss, Thickness 184 fi.  Underlies the 
Curbf, Is. [Bayport Is.] and overlies Napoleon group, which may properly consti 
tute upper part of Marshall group, 

A. €. Lane, 1895 (Mich. Geol, Surv. vol. 5, pt. 2, pp. 1-31), Lower part of Grand 
Rapids group was called Michigun salt group by Winchell. 

A. €, Lane, 1900 (Mich. Geol Surv. vol 7, pt. 2, btw. pp, 1 and 30), Michigan 
sertes—Consists of (descending): (1) Light-gray sh. with gyp. and pyrite, salty 
bluish shales, argit hydraulic le; (2) blue to black micaceous shales; (3) Is. at 
Oak Point Thickness 232 ft. Underlies Bayport Is. and overlies Napoleon m, or 
Upper Marsbull. 


Michigan conglomerate. 

Pre-Cambrian (Keweenawan): Northern Michigan 

Name in local use many years. According to B. S. Butler the cgi. may be 
folie 


same as Kearsarge egl of Central Mine group, or may be same ns F 
mia cgl. (No. 8), top £m, of Boheminn Range group. Named for occur 
rence in old Michigan mine, in Ontonagon Co. 
FMichigan period 
Term proposed by M. E, Wadsworth (Mich. Geol. Surv. Rept. 1891 and 
1892, pp. 63-66, 1898) to cover Negaunee [middle Huronian] and Holyoke 
[upper Huroninn] fms. of the Huronian of Mich. 


Michigan “salt group." 

Same as Michigan fmt- which does not contain salt. 
Michigan “series.” 
See Michigan fm. 
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Michipicoten schists. 
Age (7) : Ontario. 
J. M. Bell, 1905 (Ont, Hur. Mines Rept. 1905, vol, 14. pt. 1, p 300) 


Mietaw series, 

Middle and Upper Ordovician: Quebec (Gaspé Peninsula). 

W. A, Parks, 1931 (Geol, Soc, Am. Bull, vol 42, p. 7S8). Mictaw, Ordovician, 
Quebec, 

S. A. Northrop, 1982 (Geol Soc, Am. Bull, vol, 43, Na. 1, pp. 270-271). The 
newly named Miete series, of black shales and tuffaceous graywáckes, the 
age of which has been for first time determined to be late Trenton-early Eden, 
overlies Mnquerenu serica (probably earliest Ord.) and uncon, underlies Chaleur 
weries (middle SH) 


*Middendorf formation, 
Upper Cretaceous: Coastal Plain of South Carolinn and of Georgia east of 
Flint River, 


E. Rloün, 1904 (S, €, Geol. Surv., ser, 4, Pall. 1, pp. 6! 2, 75-81). Middendorf— 
white sands (25 ft.), bed of dense white and drab kaolin with waxy luster (fos 
alliferous),—harsh sands; varicolored cross-bedded fine-grained sands; thin serme 
of colored clay Interlaminated with sands; gravel. — Uncon, overlies Hamburg beds, 
Thickness at Aiken, S. C, 93 ft. [Detalled section given.) 

E. Sloan, 1907 (Summary of mineral resources of S, C, pp, 12, 13, 14), Middendorf 
clays, ete, underlie Black Creek sh, nnd overlie Upper Hamburg clays. Consist 
of white sands (25 ft.), bed of dense white and drab kaolin with waxy luster 
(fossiliferous) ; harsh sands, varicolored crosa-bedded fine-grained sands; thin 
"enm of colored clay Interlaminated with sands; gravel. The Lower Hamburg 
and Upper Hamburg and the Middendorf phases comprise sands, cinys and 
Arkose Which are exposed in upper three-fourths of Aiken Co, S. C, in greater 
part of Lexington Co., in lower part of Richland Co, in body of Kershaw Co., 
in lower part of Lanenster Co, and in northerly part of Chesterfield Co, S$. C 

Later, for several years the *Middendorf deposits (100 to 200 ft. thick) 
were included in Black Creek fm., as its basal memb., under the name 
Middendorf arkoxe memb. (See additional explanation under Black 
Creek fm.) Still later they were treated a distinct fm. uncon. below 
Back Creek fm. and uncon. above the crystalline rocks, the Hamburg 
clays of western S. €. having been found to be sume as Middendorf 
deposits of eastern S. ©. Still later the Middendorf and Hamburg deposita 
were proved to be same as Tuscaloosa Am., and both Middendorf and 
Hamburg were abandoned. (See C. W. Cooke, U. S. G. S. Bull 867, 
1026. Cooke considers it possible that further work in S, €, and N. C 
may result in differentiating some older deposits from those now culled 
Tuscaloosa fm. in those States.) 

Named for exposures near Middendorf, Chesterfield Co., 8. C. 


*Middle Barren Measures, 
A term applied in some early repts to Conemaugh fm. exclusive of Mahoning 


s3. memb, 


Middleboro clay. 
Middleboro moraine 

Pleistocene: Southeastern Massachusetts (Plymonth County). 

J. B, Woodworth, 1896 (U. 8. G. S. 17th Ann. Rept., pt. 1, p. 985), Middleboro 
moraine.—A tolerably welldefined moraine on E, side of town of Middleboro 
{Plymouth Co.]. The brick clays worked in 1805 about 1% mi. NE., of 
Middleboro are elearly the outwash from the ice sheet at time the moraine was 
deposited. [Middleboro clays is used in heading.] 

Middleborough member. 
Carboniferous; Nova Scotia. 
W. A. Bell, 1926 (Canada Geol Surv. Summ. Rept. 1924, pt. €, p. 159). 
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Middle Bridge formation 
Carboniferous (Pennsylvanian?) : Nova Scotia (Cape Breton Island). 
P. D. Trask and K. F. Mather, 1027 (Wash. Acad, Sci, Jour. vol. 17, p. 823). 
Middleburg limestone, (In Council Grove group.) 
Perminn: Eastern Kansas and southeastern Nebraska. 


G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Surv. Bull. 6, 2d ser, pp. 20, 25) 
Middleburg le—New name for middle part of Basly Creek ah. of Condro, 1027. 
Thickness bbw. 4 and 9 ft., increasing southward to vicinity of Hooser and Dexter, 
Kans. ‘Type loe. om Ensly Creek, 114 mi. 8. of Middleburg School, in E.t% of sec 
36, T. 1 N, R. 13 E, in SW. part of Richardson Có, Nebr., whore it consists 
of (descending) : (1) Gray 1s.. müssive, granular, dense, weathers buff-gray, 14°"; 
(2) ls., variegated light to dark gray, massive, tough, with many small dark 
colored high-spired gastropods, 1'6'^; (3) olive sh, 6°" to 1 fr.; (4) ls, dark 
gray, blocky, dense, 2'' to 3'.  Underlies Kasly Creek sh. restricted and overlies 
Hooser sh. 

G, E, Condra, 1995. (See under Bader Is.) 


Middlebury moraine. 
Pleistocene (Wisconsin stage): Northeastern Indiana, Shown on moraine 
map (pl. 32) of U. S. G. S. Mon, 58, Named for Middlebury, Elkhart. Co. 


Middle Cambrian series, 
Same as Acadian series. (See U. S. G, S. Bull. 769.) 


Middle Creek limestone. 
Pennsylvanian: Eastern Kansas, northwestern Missouri, southeastern 
Nebraska, and southwestern Iowa. 


R, C, Moore, 1922 (Kans, Geol. Soc. 6th Ann. Field Conf, Guidebook, pp. 85, 90, 
57) [See under Swope fm.] Named by Newell. 

J. M. Jewett, 1982 (pp. 99, 101, 103 of hook cited above). Middle Creech ta. will he 
propowed by Newell to designate a persistent bed of blulsh-gray Is, which he has 
traced from Kansas City to southern Linn Co, line and has been traced by writer 
from Linn Co. line to where it pinches out near Erie, Neosho Co "Thickness 
varies up to 5 ft. Underlies Hushpuckney ah. and overlies Mim Branch wh., all 
members of Swope fm. [Derivation of name not stated.] 

N. D. Newell, 1935 (Kans. Geol. Surv, Bull, 21, pp. 26-27). Middle Creek lo 
Lowest memb, of Swope Is. Very uniform throughout Kans, and Mo, Named 
for exposures on E. side of Middle Creek at highway 3 mi. E. of LaCygne, Linn 
Co, Kans. In Miami Co. generally consists of 2 even Inyers of dark bluish 
gruy, dense, and brittle Is. only locally separated by sh. ‘Thickness 1° 4° to 
2° 9". Underlies Hushpuckney &h, memb, and overlies Ladore sh. [restricted]. 

R. €. Moore, 1936 (Kans. Geol. Surv. Bull 22, pp. 82-83). [See 1936 entry unde: 
Ladore sh.) 


See Kans.-Nebr. chart complled by M. G. Wilmarth, 1986. 


Middle Devonian series. 
The commonly accepted detinition includes Hamilton group, Onondagn 18., 
and Schoharie grit, and their time equivalents, Based on fossil content. 


Middlefield granite. 

Lute Carboniferous or post-Carboniferous: Western Massachusetts. 

B. K. Emerson, 1898 (U. S$. G. S. Holyoke folio, No. 50; also U. S. G. S. Mon, 29, 
pl. 34), [Afiddlefeld granitite in folio; Middtefleld granite on pl. 34.) Por- 
phyritic muscovite biotite epidote granite, [A small N.-S. mass in Middlefield 
Twp, W. part of Hampshire Co. See also E, K, Emerson, 1917 (U. 8. G. 8. Bull, 
507, pp. 258-259, map, and correlation chart).J 

{Middle Freeport limestone. 
See under Freeport ls. memb., F. Platt, 1877. Same as Lower Freeport is. 


Middle Kittanning clay. (In Allegheny formation.) 
A clay bed, 3 to 15 ft. thick, underlying Middle Kittanning coal, in western 


Pa. 
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1Middle Mahoning sandstone. (In Conemaugh formation.) 

A name applied by W. G. Platt (2d Pa. Geol. Sury. Rept. H4, 1878) to 15 ft. 
of ss, in Indiana Co., Pu., overlying Philson coal and separated from an 
overlying 20- to 50-foot ss. (identified by him as “Upper Mahoning ss.") 
by 10 ft. of thin ss, and sh, The “Upper Mahoning ss." of this rept ap 
pears to be Buffalo ss, and the “Middle Mahoning ss," appears to be 
"Upper Mahoning" of other repts. 


tMiddle Mercer shales. (In Pottsville formation.) 
Pennsylvanian: Western Pennsylvania. 
J. P. Lesley, 1879 (2d Po. Geol. Surv. Rept. QJ. Middle (Merver) shales underlie 
Upper Connoquenessing ss, [?] and overlie Quakertown coal Included in Conno- 
quenessing ss. 


Middle Ordovician series. 
The commonly accepted definition Includes ‘Trenton and Black River groups 
and their time equivalents, — Mohawkian series is used provineinlly for 


these rocks. 


Middle Park formation. 
Upper Cretaceous and Eocene (?): Middle Park, Colorado, 


W. B, Clark, 1891 (U. 8, G. S, Ball. 82, p. 137). Middle Park beds in many partic- 
ulurs similar to Denver fm, Upper part consists of sandy shales, sss., nnd grits 
chiefly of granitic origin ; contains lignitie material and many fossil leaves. Lower 
part consists of S00 to 900 ft. of andesitic breccias aud egis. with interstratified 
sands bearing fossil plants; contains seams of lignitic material and many fossil 
len res texts uncon, on Cret, 

W. Cross, 1593 (Colo. Sci, Soc. Proc., vol. 4, pp. 192—214), gave thickness of Middle 
Park fm, as 5,500 ft. and correlated it with Denver fm. “Was called Laramie or 
'Lignitic fm. by Marvine," but it ia of post-Laramie age. 

F. H. Knowlton, 1930 (U. 8, G. 8. P. P. 155, pp. 5-9). Fossil plants from Middle 
Park fm. correlate it with Denver fm 


The age of Denver fm. was in 1985 changed from Hovene to Oret. and Eo. 
(?). 


Middle Park formation. 
Lower Paleozoic (?) : Southeastern California (Inyo County). 


|, MacMurphy. 1930. [See under Telescope group. Derlvation of name not stated.) 
F, MacMurphy, 19 (Calif. State Div. Mines, Rept. 28 of State Min., July-Oct., 

19 pp- 329-356) Middle Pork fm —VMine-textured dark-gray «quartz-biotite 
set spotted schist, green ottrelite schist, and dark-gray impure metamorphosed 
qtzitie rocks, 3004 ft, thick, conformably overlying Sour Dough Is, and discon, 
(*) underlying Mountain Girl eczL-qtwite—nll fms. of Telescope group (lower 
Paleozole Y), [Probably named for Middle Park Canyon, shown on bis map ot 
S. part of Panumiot Hange.] 


Middle River formation. 
Carboniferous; Nova Scotia, 
W. A, Bell, 1925 (Canadian Inst. Min, and Met, Bull, 158, p. 618). 


Middlesex shale. 
Upper Devonian: Western nnd west-central New York. 


J, M, Clarke, 190% (N, Y. State Mus. Hab. 19, p. 23 and chart) Middlenez black M., 
basal part of Naples beds in Ontario Co. Overlnin by Cashaqua sh. and rests on 
Genesee sh, Is “Lower black band" of repts. [See also N. Y. State Mus, Mem. 
6, 1904.] 

D. D. Luther, 1008 (N, Y, State Mus. Bull. 69, pp. 1000-1029), AMiddlesem black sh., 
32 ft. thick in gorge.of Genesee River; 6 to 10 ft. in Lake Erie section. Above 
this horizon there ig no recurrence of Genesee faunn. The bottom of the passage 
beds [described as shales 3 ft. thick] immediately below the black band is there 
fore taken as base of Portage fr, and the stratum of black shales above has boen 
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designated by State paleontologist Middicser shales. Overlain by Cashaqua uh. 
The passage shales rest on Genesee sh, 

J. M. Clarke and D, D. Luther, 1904 (N. Y. State Mus, Bull, 68), Middlesex black ah, 
consists of very black sh. somewhat slaty, with thin aren. gray flazs in upper and 
lower portions. "The affinity of the meager fauna with that of Cáshaqua shalea 
is evident. menl fm. of Portage. 

J. M. Clarke and D. D. Luther, 1908 (N. Y. State Mus, Bull. 118). In early repta 
Middiesez black 8h. was considered upper part of Genesee black sl, In 1885 
(U. S, G. S, Bull, 16) Clarke separated it from Genesee sl, and ealed it "Lower 
black band’ of Portage group. Named for abundant exposures in town of Middlesex 
(und in Middlesex Valley, Yates Co.], from which locality itis continuous westward 
to Lake Erie, maintaining its general characteristics but diminishing in thickness 
to 6 fi 

C. A. Hartnagel, 1912 (N. Y. State Mus. Mdb. 19), included Middlesex in Portae 
group. 

G. H. Chadwick, 1920 (Geol, Soc. Am. Bull, vol, 21, No. 1, p. 118), 1923 (idem, 

(Pan-Am, Geol, vol 60, No. 2, pp. 96-100, 193), and 1085 

. 16, No. 6, pp. 857—902) included Middlesex sh, in his Naples 


(Am, Mid, N 
group (= Por 

W. Goldring, 1931 (N. Y. State Mus, Hdb. 10. p. 369), Included Middlesex sh. and 
underlying West Hiver sh, and Genundewa ls, in Portage group, restricting Genesee 
to the basal black sh. (Genexeo of Chadwick). 

K. E. Caster, If (Geol, Soc, Am. BulL, vol, 44, pt, 1, pp, 201-202), included 
Middlesex in the Genesee 

G. H. Chadwick, 1925 (Geol, Soe, Am. Bull, vol, 46, No, 2, p. 852), included 
Middlesex sh, in his Naples group, 


The U. S. Geol, Survey treats Middlesex sh, as a fm. underlying Cashaqua 
sh. and overlying Genesee group (the top fm. of which im south-central 
N, Y. is Standish tlagstone) 


1Middleton formation. 
Eocene (lower): Western Tennessee, Mississippi, and southern Alabama, 


J. M. Safford, 1892 (Geol. Soc, Am. Bull, vol. 3, pp. 511-512: Am, Geol, vol, 9, 
pp. 62-64). The "elay ss," division No, 2 of section on p. 112 of Hillgmnd's "Azri- 
culture nnd Geology of Miss," is same as the rock in Hardeman Co.. Tenn., which 
for years I have spoken of as Middleton bed, and according to Dr, E, A, Smith 
the same fm, oceurs in Ala. The particular and charncteristic rock referred to 
is rarely more than 3 ft. thick, but it haa associated with it a group of layers 
of much geeater thickness, The group has importance In fact that It is lowest 
Eocene in Tenn, Miss, and Aln. With concurrence of Dr. Hilgard and Dr. Smith 
I propose for it the name Middleton fm Immediately to E. of the fm. in Tenn. 
lie the Cret, (Ripley) beds, while to W. are the Flatwoods (Porter's Creek) clays, 
[As thus defined applies to Clayton fm. of present nomenclature, and apparently 
was included in Ripley £m. of Safford’s previous repts,] 

J. M. Safford and J, B. Killebrew, 1900 (Elements of geol. of Tenu., pp. 104, 158, 

159). Middictom fm.—Laminated sands and clays, 400 to 500 ft, thick Basal 

Eocene, Is=Clayton, Porter's Creek, Midway, Flatwoods, Ripley in part. Under- 

lies La Grange, Overlies 400 ft. of beds much like Coffee sand, which may prove 

to belong to Middleton but which are called Ripley (7). These Ripley (7) beds 

[true Ripley) overlie McNairy Shell bed [Selma chalk], [As thus defined Ix 

essentially — Midway group.] 

D. Harris, 1896 (Bulls. Am. Pal, vol 1, pp. 18-22), extablished the Midway 
age of Porters Creek clay and Middleton fm., and latter name has been dis 
continued 


Named for exposures at and near Middleton, Hardeman Co., Ten, 


Middletown gneiss. 

Carboniferous (7): Central southern Connectient, 

H, E. Gregory, 1906 (Conn, Geol and Nat. Hist. Surv. Bull. 6, pp, 115, 143, and 
map). Between Bolton schixt and Haddam gneiss is an irregular band of rock 
which should be separated petrographically from Haddam granite gneiss, which 
it almost surrounds, This 1s Middletown gnejss, It consists of a variety of rocks, 
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One general characteriatic is presence of hornblende in small grains or, more 
usually, in long prisms or stellar aggregates of prisms. Many of the rocks possess 
rranulitie structure, The dominant type is hornblende gneiss thoroughly injected 
with amphibolite nnd granitic &enms nnd lenses, Where least injected with granite 
und amphibolite the rock ia a fine grained light-cray to greenish thin-bedded gneiss. 
It seems probable this heterogeneous group of rock types represents the contact 
zone biw, Haddam granite gneisa and surrounding fas, Crosses BE, part of 
Middletown Twp 


Middletown clay. 
Name npplied by R. F. Flint (Geol, Soc. Am. Bull, vol. 44, No. 5, pp. 965- 
OST, 1983) to a late Pleist. clay that underlies parts of northern Middle- 


town Twp, Conn. 


Middle Washington limestone member (of Washington formation). 
Permian; Southwestern Pennsylvania. 


J. J. Stevenson, 1876 (2d Pa, Geol Surv, Rept. K). Middle Washington la—Thick- 
ne 15 ft. Included in Washington County group [Washington fm.]. Lies 40 ft, 
below Jollytown conl and about 89 ft. above Lower Washington ls 

L C, White, 1891 (U. S, G. S, Bull, 05, p, 35). Middle Washington 1s,—Buflish. 13., 


persistent; 3 to 20 ft. thick. Occurs in Interval btw, Upper Washington ls. and 


Washington “A™ coal. 


Midland sund, 
Pleistocene (Wisconsin): Western Washington (Puget Sound region), 


p. Willis and G. ©. Smith, 1899 (U. 8. G. S. Tacoma folio, No, 54) Midland sands.— 
Delta deposits of sands nnd sandy lonma with occasional deposite of diatomaceous 
earth. Since these several deltas are scattered over a large area they must 
represent deposition nt different stages in the glacial retrent, yet they all belong 
to same epoch and have resulted from similar conditions, Village of Midland ix 


located on western urea of these sands 


*Midway series, | N 
$ (Narrow sense) 
‘Midway limestone. | rd À 


Eocene (lower): Southern Alabama. 


R. A. Smith, 1880 (Alin. Geol, Surv. Bull, 1, p. 14). Midway or Pine Barren section, 
Thickness 25 ft [Same description as in 1887 rept below.) 

P. H. Aldrich, 1886 (Ala, Geol, Surv. Bull. 1, p. 600. Midway group.—aA few ft at 
material at D of "Tert. ; a bed containing a species of Turritetta belng Immediately 
contiguous to the Cret [Lists fossils from “Ist Midway bed, consisting of a hard 
siliceous 1&," and “2d Turritella Kock." ] 

E A. Smith and L. C. Johnson, 1887 (U. S, G. 8. Bull. 43, pp. 62-68, 70). Midway 
serica. Thickness 25 ft, White, nrgill. 1s. holding a large nautilus, which ia char 
nseteriatie of the horizon, 10 ft; cale. sands and a yellowish crystalline ls with 
Turritetine, Carditas, and corals, the s»nds 6 ft, thick, the Is, 8 or ft, thick. 
This section ls best seen In eastern Wilcox Co., on Pine Barren Creek, but upper or 
Nautilos rock occurs at Midway, on Alabama River, and westwar] acroay Marengo 
Ch, Overlies Cret. Ripley fm. and underlies Black Wulf series [Sucarnoochee clay]. 


These original uses apply Mideeay to basal fm, of Midway group of moderu 
usage, or lo the rocks now known as Clayton fm. This restricted appli- 
cation of name continued until 1892, when E. A, Smith (Sketch of geol. 
of Aln., Roberts and Son, Birmingham, Ala, pam. of 26 pp.) introduced 
Clayton or Rutledge tx. "for the impure Is. formerly known as Midway 
group,” 200 ft. thick on Chattahoochee River, but thin to W., und under- 
lying Sucarnoochee clay and overlying Ripley fm. The detailed palecon- 
tologie studies of G. D. Harris led, in 1894, to the broader use of Midway 
explained under Midway group (broad sense), 

Named for exposures at Midway Lunding and plantation, on W. side of 
Alabama River (about 5 mi. below Prairie Bluff), in Wilcox Co,, Ala, 
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Midway formation 
Midway group. 
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| (Brond sense.) 
) 


Hocene (lower Western Georgia to southern 'lTexag Arkansas, western 
Tennessee and Kentucky, southeastern Missouri, and southwestern 
Illinois. 

G. D. Harris, 1894 and 1806 (Am. Jour. Scl, Sd, vol. 47, pp. 303—304, 1894; Bulle, 
Am. Pal. vol, 1, No. 4, pp, 10-38, 1896), Midway stage.—Basal Eocene, Includes 
Matthew's Landing marl (subetage), Diack Muff clays (substage), and Midway 
clay and 1s. (substage). Is a strat, and paleontologic unit. 

The foregoing double use of Midway was employed in several subsequent 
publications by different authors, but since 1900 the name has been uni- 
versully used in Harris's broad or group sense, the nume Clayton being 
employed to designate the basal fm. of the group. In present usage the 
Midway is a group in Aln., Miss, SW. Tenn., nnd eastern Tex. divided 
into (descending) the following fms., all of marine origin: 


Ala M ian. and SW. Tenn Ten 
Nuheola fm. [+Matthews Landing. ] Wills Point fm. 
Buearnoochee (Porters Creek) clay. | Porters Creek clay, [restricted]. 
[tBlaek Bluff clays.] | Kincaid fm. 


Clayton fm. [*Midway clay and 1s. ] | Clayton fm 


It underlies Wilcox group and overlies the Cret. The Porters Creek eclny 
of Midway group extends into western Ky., SE. Mo, and SW, Ils In 
NE, La, NW. La, SE. Ark., SW. Ark, and parts of eastern Tex. the 
Midway deposits are called Midway fm. 

Named for exposures at Midway Landing and plantation, on W. side of 
Alabama River (about 5 mi. below Prairie Bluff), in Wilcox Oo., Ala. 


{Midway andesite. 


Tertiary; Central Nevada (‘Tonopah district). 

J. R. Spurr, 1911 (Min, and Scl, Press, vol, 102, pp. 560-561; also “Rept on gool 
of property of Montana-lonopah Mining Co., Tonopah, Ney.” published privutely), 
applied Midway andesite to the “Later andeaite" of his 1905 rept on Tonopah dist., 
Nev, (U. S, G. & P, P. 42). Thickness 0 to 500 ft. Named for Midway mine 

T. B. Nolan, August 1, 1930 (Univ. Nev. Rull, vol, 24, No, 4, pp. 16, 21) Sò f 
writer's observations In mines of W. part of Tonopah dist, show, the rocks ns 
to “Midway andesite” or “later andesite’ by Spurr and J. A. Burgess cannot be 
separated from Mizpah trachyte by reason of any original differences in composition 
or texture, nor has he seen any examples of thie rock capping any of the veina, 
or found in the literature references to any specific example of it (p. 16), All 
examples of “Midway andesite” cappings of velns that were seen by writer proved 
to te basal part of Fraction breccia 

C, V, Averill, Nov. 24, 1930 (Eng. and Min. Jour. vol, 130, No, 10, p. 532). [Refers 
to Nolan's rept.] I think the Midway andesite actually exists; but there hag been 
endless contusion btw. it and Mizpah trachyte. The Midway andesite probably does 
not reach depths of more thin a few hundred ft, in W, part of Tonopah dist. 
There was a flow of andesite (Midway andesite) of much later age than Mizpah 
trachyte, and it contains pebbles of the Mizpah. It is of purplish color, und ts 
nearly fresh, solid, unbreceiated andesite. 

T B. Nolan, 1935 (Univ. Nev. Bull, vol. 29, No. 5, p. 20). All exposures of supposed 
“Midway andesite” that were accessible nt time of thia survey have ylelded con- 
vincing evidence that the rock Is identical with Mizpah trachyte. Averill, however, 
line recorded occurrence of an andesitie rock overlying Mispah trachyte which he 
considera to represent uncon, overlap of “Midway andesite." This exposure was 
not seen by writer. but it may well be that at shallow depths in certain parts of 
Tonopah dist. there is an overlying flow, relnted to post-Rameralda andesites or 
latites of Divide dist., although it is most improbable this rock ts of any great 

extent or of econ. importance in productive part of Tonopah dist, 
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Midway voleanie group. 
Miocene and Oligocene: Southern British Columbia and northeastern 
Washington. 


R. A. Daly, 1912 (Conada Geol. Surv. Dept. Mines Mem, 38, map 10, 118^30* to 119°). 
Midway volcanic group-—Lower part, Ollg. andesites and basalt, flows and pyro 
elastic deposits; upper part, Mio. (¥) traebyte and analcitie rhomb porphyry, flows 
ind pyroclaatie deposita 

^ W. Drysdale, 1912 (Canada Geol. Surv. Summ. Rept. 1011, p. 130). Midway vol 
eante group ussigned to Mio 

O, E, Le Roy, 1912 (Canada Geol, Surv, Mem, 21, p, 44) 

E. A. Daly, 1013 (Canada Dept. Int. Rept. Chief Ast, 1910, vol. 2, p. 308) Midway 

voleanie group, Mio, and Olig, Covers aren about town of Midway, B, C, near 
Int. Bdy. 


m 


Midwayan. 
Term used by some authors to cover the time of deposition of Midway group 


Mier sandstone member (of Yegua formation). 
Eocene (middle) : Northeastern Mexico (Tamaulipas). 


W. G. Kane and G, B, Glerhart, 1985 (A. A. P. G, Ball, vol, 19, No, 9, pp. 1374, 
1384) yawal 114 ft. of Yegua fm. of this region ts characterized by a series of 
gray und red clay shales with a very heavy oyster bed (Ostrea georgiana} beneath 
n prominent bench-forming maselve soft gray ss.. 125 ft. thick, which is referred 
to in this rept as Mier as. A typical exposure of thia ss. can be seen in town of 
Ciudad Mier, Tamaulipas. Immediately above Mier ss, is a similar series of beds, 
B8 ft, thick, with almost Identical sequence of gray and red clay shales, overlain by 
à heavoystera (28 ft.), and this in turn by another massive coarse-cralned 
ridge-forming ss., 100 ft. thick, which is referred to In this rept a» Alamo aa. 
A typical exposure of latter ss, enn be seen along E. bank of Rio Alamo downstream 
from Ciudad Mier. Both of these ssa, have been traced more than 50 ml. In Mexico 
and brought wo to Rio Grande and traced into Tex. ns far ag Arroyo Tigre, in 
Zapata Co, The Alamo ss. lies 132 ft. below Alberca aa, and 86 ft, above Mier ss, 


Miette formation. 
Pre-Cambrinn: British Columbla and Alberta, 


C. D. Walcott, 1918 (Smithsonian Misc, Coll, vol. 57, No. 12, pp. 325, 340) Miette 
RRR., pre-Camb., B. C. and Alberta. 

©. D, Walcott, 1015 (Problems Am. Geol, p. 179) Miette fmi., pre-Camb., Alberta. 

CU. D. Walcott, 1928 (Smithsonian Mise. Coll. vol. 75, p. 258). Alette Jm, Alwonkian 
(Bell series), B. C. 


Mifflintown limestone. 
Silurian: Central Pennsylvania. 


J. P, Lesley, 1878 (2d Pn. Geol. Surv, Rept. F, pp. xxv-xxvl), Miftintown lys,.—Near 
bottom of upper red sh. memb, of Clinton fm. le 6 ft, of hard calc. ss, layers, each 2, 
8, or 4 inches thick, separated by very thin lnyera of calc, ss. mottled with red, 
This peculiar group is recognizable at distant localities and sometimes becomes a 1s., 
ns near Mifflintewn [Juniata Co.], on W. bank of Juniata River, where some beds of 
very hard comparatively pure Is. 3 or 4 ft. thick crop out. 


Miguel formation, 
Upper Cretaceous: Southwestern New Mexico (Alamosa Creek Valley, 
Socorro County). 


D. R, Winchester, 1020 (U. 8. G. 8. Tull 116A) Miguel fm.—Yellow sss. massive 
and persistent, also soft sse, drab and yellow sandy shales, a few beds of clay, and 
several beds of coal in upper half Abundant invertebrate fossils and a few plant 
remitting. Contains 4 persistent massive yellow se. members, 2 of which are here 
named, Bell Mtn ns. memb. being applied to the one at top and Gallego aa. memb 
to the ono near middle. "The 2 lower sss. may represent Tres Hermanos ss, memb, 
Of Lee, Thickness 2,080 ft. Underties Chamiso fm. and overlies Dakota m. 
Named for Miguel Creek, which crosses the beds in NW, part of area (Alamosa 
Creek Valley), Benton fauna abundant. Is not exactly—Mancos sh., hence local 
name, 
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Milame member (of Cook Mountain formation). 
Eocene (middle): Eastern Texas (Angelini ond Sabine Counties) and 
northwestern Louisiana. 


A. €. Eliisor, 1929 (A. A. P. G. Bull, vol 13, pp. 1239-1246) Milams memb. of 
Claiborne fm.—Nome proposed for that memb. of the Claiborne occurring below 
Saline Bayou memb, and above Crockett memb. Type loc. 1s in NR sec, 17, T, 13, 
R. 3 W., Winn Parish, La., which is 14 to "4; mi. SW. of Milams, on Ark, Southern 
Ky. ‘The section is (descending): (1) Red clay, weathering orange, 6 ft, ; (2) gray 
plastic calc.. fossiliferous, somewhat glauconitic clay with many corals, weathers 
dull orange red, with a few small lime nodules, & (t. ; (3) gray eale., very glauconitic 
fosalliferous clay, weathering orange red, with numerous small cale, nodules, 10 ft 
(4) zone of cale. glnuconitie concretions with fossil casts, 6 in. ; (5) dark yellow 
ish-cray, very glnuconitic plastie fossiliferous clay, 3 ft; (6) badly weathered 
orange-red, very glaucenitic fossiliferous clay, 3 fr.; (6) badly weathered orange- 
red, very ghruconitie fossiliferous sandy clay, many oysters, 10 ft, the upper 4 ft. 
very ferruginous and indurated. 


Milan loam. 
Pleistocene: Northwestern Tennessee. 


J. M. Safford and J. B, Killebrew, 1900 (Rlements of geol. of Tenn., pp. 104, 163) 
Milan loam.—Mellow clay, without laminar structure, of light-yellow or pule- 
reddish color, containing more or lesa fine sand. Thickness few in, to 15 Tt, aver 
aging 3+ ft. Covers very generally the sands of the Lafayette and ts basis of 
best subsolle and soils of upland parts of many counties In W. Tenn. 


Named for Milan, Gibson Co, 


Milburn shale, (In Canyon group.) 
Pennsylvanian: Central Texas. 


E. T. Dumble, 1890 (Tex, Geol. Surv. ist Ann, Rept., pl. 3, p. levi) Milburn Strawn 
series Alternating clays and shales and thin-bedded lss., with fire clay and conl 
overlying Richland-Gordon sss. and underlying Brownwood-Ranger series, 

R. S, Tarr, 1890 (Tex. Geol. Surv. lat Ann. Rept, pp. 205-206) Milburn ahales 
Shuoty ss. argill. sh. clay, with some gyp. and coal overlying Richland aa, and 
underlying Brownwood div. Thickness 100 to 150 (7) fi 

t. T. Hill, 1901 (U. 8S. G. 5. 2ist Ann. Rept.. pt. 7, p. 08). Milburn div. à» originally 
defined by Tarr consists of local impure deposits which are now Included with 
Brownwood div. At close of preceding Richland subepoch, as shown by clays of 
Milburn beds, there was slight subsidence of sen floor, so that deeper sea deposits 
were laid down. 

€. H. Gordon, 1911 (Jour. Geol, vol 19, p. 117). Brownwood div. now Includes 
Brownwood and Milburn of Tarr, and is=Canyon div. 

" B Plummer and R, C, Moore, 1922 (Univ, Tex, Bull, 2132, p. 18). Brownwood and 
Milburn of "arr Canyon group. 


Named for Milburn, McCulloch Co. 


Miles limestone member 
Pennsylvanian: Southeastern Nebraska. 


0. E. Condra, 1985 (Nebr, Geol. Surv. Papor No. S, pp, 5, 9). Milea Is,—HRasal mem). 
of Falls City Is, fm Ta blue gray; locally weathers brownish and porous; 1+ ft. 
thick. Underlles Reserve sh. memb. and overlieà Hawxby ah. fm. Type loc. iu 
high hilt W. of Miles ranch, 2+ mi. SW. of Falls City [Richardson Co., Nebr,]. 


Milesburg formution. 
Lower Devonian: Central Pennsylvania (Blair County). 


C, Sehuchert, 1016 (Geol. Soe. Am. Bull, vol 27, p. 552). Afileeburg fm. or Lower 
Oriskany.— Thickness 130 ft. in Tyrone Gap, Bald Eagle Mtn. Consists of thin- 
bedded siliceous lss., of dark-blue to black color, underlain by black siliceous shales. 
Ine Shriver fm. of Md. Uncon. overlies Keyser fm. or Lower Helderberglan, And 
ia overlain by Oriskany [Ridgeley] as, 


The U. S. Geol. Survey now uses Oriskany group in Blair Co., Pa., to include 
Ridgeley ss. above and Shriver ls. below, 
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TMilford chlorite schist. 
Pre-Cambrian: Central and western Connecticut. 


H. E. Gregory, 1006 (Conn. Geol. and Nat. Hist, Surv. Bull 6, p. 100, and map), 
Milford chlorite schist.—Prevailing rock is greenish chlorite schist, varying in 
thickness and hardness. In places evenly follated; elsewhere highly contorted, 
Quartz is important constituent and occurs in seams, lenses, and veins, und also 
distributed in minute particles throughout the schist. Small bands of impure 
serpentine occur at several Lloenlit In places the rock is massive, with the 
achistose structure hardly at all developed, and consists largely of hornblende and 
feldspar. Occasionally this more massive variety is porphyritic from presence of 
crystals of labradorite, Belleved to have been originally a diorite or similar basic 
igneous rock with intrusions in form of dikes. [Mapped over large area in Milford 
Twp.} 


In 1909 (U. S, G. S. W. S, P. 232) Gregory assigned this schist to pre-Camb. 
Conflicts with Milford granite, a name of considerable commereinl impor- 
tance, which cannot be as easily replaced as the name for this schist, 


Milford granite, 

Devoniun (?): Eastern Massachusetts and northeastern Rhode Island. 

B. K. Emerson and J. H. Perry, 1907 (U. & G. S, Bull. 311, pp. 26-33, 45-47, 66, 
and map). Milford granite.—Compact, massive rock, somewhat above medium 
grain, nnd of light color. Its two especinily characteristic constituents coratantly 
present are blue quartz and a microcline microperthite Forms s great granite 
batholith that extends across Mass. and R, I. Is of post-Camb. and pre-Carbf. age 
Named for well-known quarries in Milford, Mass. 

See ulso B, K. Emerson, 1917 (U. 8. G. S. Bull, 597), when Milford granite 
was assigned to Dev, (?). 

Milford group. 

Carboniferous and Triassic: British Columbia. 

M. F. Bancroft, 1920 (Canada Geol Surv. Summ. Rept. 1919, pt. B, p. 43), and J. F. 
Walker and M. F. Bancroft, 1929 (Canada Geol, Surv. Mem. 161, p. 12). 


Millolitie Hmestone, 
A name, of paleontologic derivation, applied in some early repts to Ocala Ix, 
Based upon presence of miliolitie fossils, 


Milk River sandstone. 
Upper Cretaceous: Southern Alberta, Canada 
D. B. Dowling, 1917 (Canada Geol Surv, Mem. 98, p. 47). Milk River #.—BShalea, 
asa., and conl beds, underlying Pakowki fm. (Claggett sh,) and overlying Colorndo 
sh, In southern Alberta Upper part consists of n serles of green shales, carbonaceous 
shales, thin coal seame, and this sss, overlain in places by a thick cross-bedded ss. 
capped by a black-chert pebble bed I to 6 in. thick. Lower part is composed of 
Virgelle sx. memb, 
Is considered same as Eagle as. of Mont. 
Millbury 1a, 
Late Carboniferous or post-Curboniferous: Eastern Massachusetts ( Worceg- 
ter County). 
B, K. Emerson and J, Uf, Perry, 1908 (Geol. of Worcester, with map).  Millbury to 
is a narrow band or thin Inyer in Bolton gneiss. Occurs at Millbury, Worcester Co. 
Mill Creek limestone. 
Pennsylvanian: Northeastern Pennsylvania (Luzerne County). 
C. A Ashburner, 1886 (24 Pa. Geol. Surv. Ann. Rept, 1885, pp, 443--).. Mill Oreck Is 
Siliceous, ferraginous, and extremely hard ls., 12 to 15 inches thick, Very fossil 


ifvrows. Outcrops along N. aide of Mill Creek, near Wilkes Barre, menr brenst of 
old Hallenback Dam, and about midway btw. Hiver Street bridge and a bridge 
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of Lehigh Valley R. R. which crosses the creek at its mouth, Lies 25 to 30 ft. 
higher than Canal la, and 30 ft. below Joe Gibbs conl, the separating beds in both 
cases being ss 

I, €, White, 1908 (W. Va. Geol. Surv. vol. 2, p. 259). There ean be little doubt that 
Mill Creek ls., near summit of Pa. anthracite coal series in Wilkegbarre basir 
represents game geol. plane as Ames ls., since nearly every species described from 
it by A. Heilprin is found in Ames Ia. [memb, of Conemaugh fm.] of vicinity of 
Morgantown, W. Va. 


Mill Creek. 
A plant-bearing series near base of Upper Cret, of Canada, (See J. W., 


Dawson, Roy. Soc. Canada Trang, vol. 5, 1880, sec. 4, p. 2.) 
Mill Creek series, 
Cretaceous: Canada. 
H. M. Ami, 1900 (Roy. Soe Canada Prou and 'Truns, 2d ser, vol 6, sec. 4, p. 218) 
Mill Creek moraine, 
Pleistocene (Wisconsin stage): Northern Pennsylvania. 
See U. 8S. G. S. Elkland-Tioga folio. No. 93, 1908. Begins nt Junction of 
Mill and Bailey Creeks, at E. edge of Tioga’ quad 


Mille Laes moraine (also morainic system). 
Pleistocene (Wisconsin stage): Northeastern Minnesota, 


F. Leverett, 1928 (U, $. G, S. P. P, 154), and 1032 (U. & G 
48-511 Named for Mille Lacs Lake, Aitkin Co. 


* 


Miller fire cny. 
Pennsylvanian: Northern Missouri (Macon County) 


H, A. Wheeler, 1893 (Mo. Geol Surv. Sheet Rept. No, 2 (vol, 4), pp. 60-05) Miller 
fire clay underlies Lower Ardmore coal, 


Named for Miller farm, 244 mi, S. of Bevier, Macon Co. 


Miller sand, 

A subsurface sand in Empire pool, Stephens Co. southern Okla., lying at 
1,500 ft, depth, the Nigh sand lying at 1,000 ft. und the Gas sand at 1,000 
ft. According to Okla, Geol, Surv, Bull. 40Q, 1925, p. 179, this sand is 
Perm.; according to Okla. Geol Surv. Bull 40E, 1926, it is Penn. The 
name has also been applied to a sind in Archer Co., Tex., that is considered 


to be same as Gose sand 


Miller limestone. 
Mississippian: Nova Scotia, 


W. A. Bell, 1921 (Am. Jour. Sel, Sth, vol. 1, p. 168) 


Miller Peak formation 
Pre-Cambrian (Belt series) : Central western Montana (Missouri to Helena 


region). 


C. H. Clapp and C. F. Deiss, 1931 (Geol Soc. Am, Rull., vol 42, pp. @TT-GTS, figs 
2, 3). Miller Peak fm—On Miller Peak consists of (descending): (1) Purple 
massive to thin-bedded argilitiec ss, some gray arzilhte, 235 ft.: (2) red and 
purple sandy argillite, with some thin beds of green ond gray argillite intercalated 
with argillitic s&, 1,440 ft.; (3) pale greem-gray arzilltie ss, SS ft; (4) purple 
and green-gray sandy micaceous argillite weathering to rusty buff on Joint facer, 
S00 ft; (5) purple sandy thin-bedded mud-cracked siliceous arzillite, with some 
beds of finely mienceous argiliite and gray sandy areillite, 550 ft Underlies 
(nncon,?) Hellgate fm. Type section is upper part of & Anank of Miller Peak, 
where it rests conformably on Wallace (Siyeh) Is, Is Lower Camp Creek series of 

Walcott, 
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Millers sandstone. 
Devonian or Carboniferous: Northwestern Pennsylvanian (Erie County). 


G. H. Chadwick, 1925 (Geol. Soc. Am, Bull, vol, 36, pp. 457—404). [See definition 
under Woodcock as.)  Fossiliferous on Mill Creek below Dorset Included in 
Bradfordian and also treated as memb, of Chagrin fm. [which U. 8. Geol, Survey 
cliseities ns Upper Dev.]. 

K. E, Caster, 1032 (Geol Soc. Am. Bull, vol. 44, No. 1, p. 203). Millers xe. memb. 
(Venango 94 ott, *H") Included in Cattaraugus fm. of Dev. age. IU. S8. G. 8 
classifies Cattaraugus fm. as Dev. or Curbf.] Underlion Sacgerstown sD., mamb., 
ond overlies North Warren sh. memb. [This bs a restriction of Chadwick's 
Millers »&.] 


Derivation of name not stated. 


K. E. Custer, 1924 (Bulls, Am. Pal, vol. 21, No. 71, p. 89). Millers ax, of Chadwick is 
same as Pope Hollow cgl, Wrightsville cgl of Warren Co, Pa, and Salamanca 
eel. of Butts Warren, Pa, folio, aud of Glenn (N. Y. State Mus. Bull. 69, 
pp. 874-978, 1003). |Millers ss, of Chadwick included all beds btw, Snegerstown 
sh. and Amity sh., and would therefore be=Pope Hollow cgl., North Warren eh., 
and Bimber Run egl of Carter, ] 


Millersburg formation. 
Pennsylvaniun: Southwestern Indiana, 
M. L. Fuller amd G. H. Ashley, 1002 (U. 8. G. S. Ditney folio, No. 84, p. 2). Millers- 


bury fm.—S8s*, and shales, 150 fü. thick, btw. base of Millersburg coal below and 
base of Somerville fm, above. 


This name was dropped by Ind. Geol Survey in 1922, the lowermost bed 
(Millersburg coal) being thrown into upper part of their redetined Peters 
burg fm, and the rest of the fm. into their overlying Shelburn fm. (new 
name), (See E, R. Cumings, Hdb. Ind. Geol. pt. 4, Sep. Pub. 21, 1922, 

Named for Millersburg, Wikhart Co, 


Millersburg limestone member (of Cynthiana formation). 
Middle Ordovician: Central Kentucky. 


A. F. Poorate, 1914 (Cincinnati Soc. Nat. Hist. Jours vol. 21, No. 4, p. 112). Millera- 
burg, ls, memb. or Orthorhynchula phase of Cynthiana fm.—Richly fousiliferous 
orgill., irregularly bedded tee, frequently weathering into irregular fragments 
called rubble, in basal part of Cynthiana fm. Base is formed by AlNonyelia horizon 
btw. Finnagan and Millersburg Overlnin by coarse-grained Nicholas is. 5 of 
Pleasant Valley and by coarse-grained te, containing Clitamboniter 8, of Carlisle. 
The Greendale memb, ss developed near Lexington is regarded as approx. = the 
much more richly fossiliferous Millersburg 1s. farther E. 


Named for Millersburg, Bourbon Co, 


Miller's CHIT conglomerate. 
Devonian or Carhoniferous: Northwestern Pennsylvanin (Warren County). 


J. P. Lesley, 1802 (24 Pu, Geol, Surv. Summ, Final Rept., vol. 2, pp. 1489-1536). 
Sub-Olean cgl. is equiv, to Milter’s Cliff egl., whose purely sa, character at Garland 
merely tells the common story of all pebble deposits, The Miller’e Cliff ogi, 20(%) 
ft, thick, consists of thin-bedded ses It lies 200 ft, below Olean cgl. (Miller's 
CHT is halfway btw. Lottsville and Wrightsville, Warren Co.] 

fMillers River conglomerate. 

Carboniferous: Northeastern Rhode Island. 

T. B. Woodworth, 1899 (U. S. G. S, Mon. 83, pp. 134, 140, 156). Millers River cgl — 
A broad exposure of egl. beds underlying the red Wamsutta series in valley of 
Millers River, in Cumberland, R. I. In this gray series there are three or four thick 
beds of cgl. with small quartz and qtzite pebbles. Best exposed on farm of J, A. 


Miller, where thickness is unusunlly grent, being 300 to 400 ft. Included in 
Pondville group. 


Mapped as Pondville egl. by B. K. Emerson, U. S, G. S. Bull 597, 1917. 
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Milleraview limestone member (of Grape Creek formation), 
Permian: Central Texas (Concho County). 


W. Kramer, 1934 (A, A. P. G. Bull, vol. 18, No. 12, pp. 1579, 1581). Milleraview 
ls memb., is 2-foot gray bed lying 730 ft. above Coleman Junction ls. Crops out 
(in W »4'T. F. Benge survey No, 100) 4.5 mi. 8-SW. of Milleraview on road having 
that bearing from the village, Hus been traced across SE. part of Runnels Co, to 
point 4.5 mi, N. of SE. corner of that Co. As it is persistent ledge maker it is 
considered top memb. of Grape Creek fm. 


Millerton formation. 

Lower and middle Pleistocene: Western California (north of San Francisco 
ay region). 

R. E. Dickerson, 1922 (Calif. Acad. Sci, Proc., 4th ser., vol. 11, No. 19, with maps) 
Millerton fm.—1'ossiliferous marine deposits, uncon. underlying Tomales fm. and 
overlying Merced group and its correlative the Sonoma group lest strut. section 
»een (in headland 144 mi, NW. of Millerton Station) consisted of (descending): 
(1) 23 ft. of carbonaceous tan-colored ss, and dark-erny sh.; (2) prominent ogl 

2 ft. thick; (3) 85 ft. of carbonaceous tan-colored ss, and darkgray eh. with 


marine fossils in middle part; and (4) 50 to 65 ft. of cel at base. 


Named for exposures In headland near Millerton Station, Marin Co, 


Millerville green schist. 
Post-Carboniferous (7); Eastern Alabama. 
See under Hillabee chlorite schist, Smith 1806 entry, The 1926 geol. map 
of Ala, shows Hillabee chlorite schist at and around Millerville, Clay Co. 
Is intrusive. 


Millett clay 
Southenstern California (Inyo County) and southwestern Nevada, 


C, [R.] Keyes, 1928 (Pan-Ain. Geol, vol, 40, pp. n2, 61, TA). Millet! clave —Named 
for old Millett borax camp, in Furnace Canyon |i. of Death Valley, Inyo Co. 
Calif.], which was situated directly upon the principal borate-benring beda, whicli 
appear to be Milo and separated from higher cluya of similar character by 
marked uncon. Thickness 1,000 ft. Uneon, below Negra clays and above Hedhlll 
sae. Top fm. of Furnacian series in Nev. 


Milliard limestone. 


eo 


C, [R] Keyes, 1928 (Pan-Am, Geol, vol. 40, pp. 53, TO). “Millard Iss, fe name 
"ugpgested for Waleott's Cambrie Dome Is. of House Range, Utah, whieh term I» 
preaccupled by Hague." [There is no record of Hague having introduced the 
tame Dome Keyes applied Milfard lys, in Nev. section also, Walcott in 1102 
replaced his Dome ts, with Dome Canyon ls., the present. approved name} 


Derivation of Milliard and type loc. not stated 


Millican formation, 
Pre-Cambrinn: Western Texas (Sierra Diablo region). 


G. B. Richardson, 1914 (U. S. G. 8. Van Horn follo, No. 194). Mithean fm- 
Vine-grained red sg, cherty Is, nnd cgl Uncon, underlies Van Horn ss and 
overlies (relations concealed) Carrizo fm. 


Named for Millienn's ranch, 10 mi. NW. of Van Horn. 


Milligen formation. 
Mississippian and Devonian (?): Southern central Idaho (Custer County): 


In G. Westgate and C, P. Ross, 1930 (U. S. G. S. Bull. 814, pp. 10, 24-20, map? 
‘the fine-grained argill, rocks that underlie Wood River fm. ux here restricted 
are named Milligen fm., from Milligen Creek, near center of largest exposure at 
fm. 6 mi. E. of Ketchum, ‘Thickness several thousand ft: at Jenst 3.00% 
Included in Wood Hiver fm. of Lindgren. Varies considerably in lithologie charte 
ler, but most of it is black carbonaceous urgillite; some beds are dominantly 
qtsitic and others cale. Some rocks are more or lese distinetly lnminnted In 
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n few places beds of coal are intercalated in the argillite, and in places beda of 
quite, Is, und dolomitic ls, are tuterealated, Also includes some bèda of thick 
bedded dark-blue impure dolomitic Is, ns much as 4 or 5 ft. thick, Grades into 
overlying Wood River fm, restricted, Considered to be chiefly of Miss, age, but 
hasn] part may be Dev,  Uncon, overlles Trall Creek fm., of SiL axe Included 
in Wood River £m. of Lindgren. 

C. P. Ros, 1932 (idaho correlation chart compiled by M. G. Wilmarth) and 1934 
(Geol, Boc. Am. Bull, vol. 45, No. 5, p. 967 and chart opp. p. 940). Milligen fm 
restricted. to lower 3,000-2- ft. of Milligen fm. na defined in 19320, above which 
lies 2,0004- ft. of Brnazer (upper Miss.) lx, The Milligen in Custer, Bayhorse, and 
Sawtooth quads, consists of argillite, argill qtxite, impure dolomitic beds, and 
locally beds of course grit to fine egl. It overlies Grand View dol, (Upper Dev.) 


Named for exposure on Milligen Creek, Hailey quad., 6 mi. E, of Ketchum, 


Milliken sandstone member (of Fox Hills sandstone). 
Upper Cretaceous: Northeastern Colorado (Larimer and Weld Counties) 


J, Hendergzon, 1920 (Colo, Geol. Surv. Bull. 10). Milliken 4s. méemb. of Fon Hille 
fm.—Maussive greenish-yellow concretionary $8, almost free from sh. except a few 
l-in. bands in lower part. Contains many large brown concretions and bands, more 
or legs ferrnginogus and calc, and usually highly fossiliferous, Cross bedded in 
places. ‘Thickness 100 to 150 ft. Is upper massive sa, in Fox Hilla of NE. Colo 
Well exposed near Milliken Station, W. of La Salle [Weld Co.]. 

K. EF. Mather, J, Gilluly, and R, G, Lusk, 1928 (U. 8. G. 8. Bull. TOGB). Afilliken 

39 to 63 ft thick In NE. Colo, and Hes at or near lop ef Fox 


xe, memb, is 
Mils ss 


Millington moraine 
Pleistocene (Wisconsin stage): Eastern Michigan (Tuscola County). (See 
Mich, Geol, Surv. Rept, 19085, pp. 148-196.) 


Million shale. (In Eden group.) 
Upper Ordovician: Central Kentucky. 


I, M. Nickles, 1905 (Ky. Geol Surv. Bull, 5, p. 25). Million shales —Name sug- 
gestal by A, F, Foerste for all of Eden, Including Utica sh. (Fulton layer of 
Foerste) at base, below Garrard ss. Underlain by Winchester group. 

A. F. Foerste, 1906 (Ky. Geol. Surv, Bull. 7), applied Million bed to 120 to 200 
ft. of beds of Eden age, underlying Paint Lick bed and overlying Utica (Fulton 
layer), O to 3 ft. thick. This restricted definition of Million sh. was adopted by 
A. M. Miller in 1915 (Am. Jour. Sci, 4th, vol. 40, pp. 651-657) and 1s the one 
recognized in later repts of Foerste and Miller, 

A. F. Foerste, 1912 (Denison Univ. Sci. Lab, Bull, vol 17). That part of Eden 
below Paint Lick memb. was [in 1006 rept) grouped onder term Ailfion on ac 
count of ite diferent faunal expression from that exhibited by the Eden at 
Cineblunati, 


Namel for Million, Madison Co. 


Mill River conglomerate. 
Upper Cambrian: Northwestern Vermont (Franklin County). 


B. F. Howell, 1029 (16th Rept. Vt. State Geol., pp. 266-268). Mill Riter cpl—Now 
name, here proposed by writer, after consultation with Dr, Keith, for the 
congiomeratic 1s, which overlies the Middle Camb. Paradowrides beds (Bt, Albans 
sh.) and underlies Highgnte sh. (Upper Camb.). Its faunn has not been care 
fully studied but it is believed to be Upper Camb, Named for Mill River, just 
E. of which the fm. ig exposed about 2 mi, SW. of St. Albans, 24 mi, B, of road 
running W, from western foot of St. Albans Hill. 

A. Keith, 1932 (Wash. Acad. Scl Jour, vol 22, p. 374), reported an abundant 

Upper Camb. fauna from some ls. layers in Mill River cgl. and stated that it 

rests uncon, on St, Albans al, 

Schuchert, 1032 (Am. Jour. Sci, Sth, vol. 25, pp. 359, . 570-371), reported 

reworked St, Albans (Middle Camb.) and Lower Comb. fossils in this cgl, which 

he called a basal cgl, assigned it to base of Upper Camb., correlated it with 
typical Milton dol, and introduced new name Rugy Brook dot. oyl, for the so-called 

Milton dol. of Keith, which underlies St, Albans sl. and oncon. overlies Parker 

al. Thickness of his Rugg Brook egl. 9 to 15 ft. 


ce. 
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Mills moraine, 
Pleistocene (Wisconsin stage): Northern central Colorado. 
W, T. Lee, 1917 (Geologic story of Rocky Mtn Park, Colo, Nat. Park Service, 
Dept, Int., Wash., D, C., pl. 35). 


Lee stated that he named the moraine for Amos Mills, who then owned 
Longs Peak Inu, at foot of Longs Peak, on side of which lies the 


moraine 


Mills bed. 

Eocene (middle): Southern Texas (Rio Grande embayment), 

F. M. Getzendaner, 1930 (A. A. P. G. Bull, voL 14, No. 11, pp. 1426-1437). A 
unique bluish-white, very fine-grained nonenle, ss. (younger than Carrizo mand), 
in Bigford fm., containing imprints of graselike leaves, was studied and partly 
mapped by writer, who carried it in his notebooks ns “Milla bed," because he frst 
atudied it on the O. A, Mills ranch in Zavalla Co, It occurs in a long line of 
disconnected outcrops in Frio and Zavalla Counties and has been traced to eastern 
Frio Co. where it seems to lens out and the Carrizo sand and Mount Selman 
become contiguous fms, 


TMillsup division. (In Strawn group.) 

Pennsylvanian (Allegheny) : Central nnd central northern Texas, 

W. F. Cummins, 1891 (Tex. Geol. Surv. 20 Ann. Rept., pp. 361, 372-374).  Millsap 
div. —Mostly blue ond black clays, with an Occasional ss, hard Is, amd bed of 
anndy sh. Thickness at least 1,000 ft. Found only in N., part of Carbf. area, In- 
eludes all Coal Measures strata below top of coal No. 1, Underlies Strawn div. 

Later Tex, repts (1893, ete.) dropped Millsap, because of conflict with 
name of a well-established fm. of Miss. in Colo, and included the 

beds thus designated in Strain fm. This definition of Strawn was 
ndopted by U. S. Geol, Survey in 1912, F, B, Plummer and R. C. Moore, 
however, in 1922 (Tex. Univ. Bull. 2132) divided the Strawn deposite 
into Mineral Wells fm. above and Millsap fm. below, (See under 
Strawn fm.) In 1983 (Univ. Tex, Bull. 3222, pp. 105, 109) E. H. Sellards 
divided Strawn group into (descending) Mineral Wells fm. restricted, 
Garner fm., and Millsap Lake fm., the latter name being introduced to 
replace Millsap fm. 
Named for Millsap, Parker Co, 


Millsap limestone. 
Mississippian (lower): Eastern Colorado. 


W. Cross, 1894 (U. S. G. 8. Pikes Peak folio, No. 7). Mi/lsap la.—Remnante of thin 

bedded, varieguted, dolomitle Is, with a few thin ss layers, Chert nodules in upper 

layers carry characteristic Curbf, fossils. «Thickness © to 30 ft. Uncon. underlies 

Fountain fm., and uncon, overlies Fremont ls. Named for Millsap Creek, Pikes 

Peak quad. 

K. Gilbert, 1897 (U. 8. G. S. Pueblo folio, No. 26). Millxup te —Coarse gray and 

red #8. (30 ft. thick) underinin by 200 ft. of gray and purple tes with some sh., 

especially in lower part. Assigned to Carbf. Underlies Fountain fm. and con 
formably overlies Harding ss, Like the Harding, the ls occupy 2 small ; 

W. of Beulah, separated by St. Charles Canyon, A Cnarbf. fossil was found 

middle of the Iss,, but nothing was found to mark presence of Fremont Ix, which 

in Pikes Peak dist. separates Millsap and Harding fms. Application of name 

Millsap to whole Is. series of Pueblo dist. is a somewhat arbitrary procedure and 

i» subject to correction when more facts are avnilable Use of Millanp in Tex 

has priority, and if retalned in Tex. another name will have to be selected for this 

Colo. fm. 

A. E. Brainerd, H. L. Baldwin, Jr., and L A. Keyte in 1932 (A. A. P, G. Bull, vol. 17, 
No. 4, pp. 381-296) divided the beds beneath Fountain fm. and above Manitou Is. 09 
E. alope of Front Range, Colo, {typical Millsap region) into Madison la, (Mise. } 
100 ft,, and Williams Canyon Is, (of eupposed Dev, age) 30 ft, and reported an uncon. 
btw, the two, (See under Williama Canyon te.) 


( 
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Millsap Lake formation. (In Strawn group.) 
Pennsylvanian (Allegheny): North-central Texas. 


E. H. Sellards, 1988 (Univ. Tex. Bull. 32% pp. 106-108). To obvinte dual usage 
of Millsap (for this Penn. fm. of Tex, and for à Misa, fm. in Colo.) G. Scott and 
J. M. Armstrong (ms, of rept on geol, of Parker Co, Tex,) used Millsap Lake 
for the Tex, fm., which usage is here adopted, The fm. is largely shales with 
home cgis. and thin ss lss, are present but are thin and usually lenticular in 

a 3,000 ft, or more. Type loc, Millsap Lake, Parker 
Co Divided by Scott and Armstrong (ma, of Parker Co. rept) into following 
members (descending): Grindatone Creek beds, Brannon 1s., Steussy shales, Meek 
Bend 1&, TL Crook beds, Dennis Bridge ls., Kickapoo Falls ls., Lazy Bend beds, 
pnd Dickerson beds. 

F. B. Plummer and J. Hornberger, Jr. 1930 (Univ, Tex, Bull, 3534, pp 15-24). 
Millsap Lake fm. in Parker Co. bas been divided by G. Scott and J, M. Armstrong 
(unpublished mes.) Into & members (descending), Grindstone Creek memb., Lazy 
Bend memb. and Dickerson memb, and the Grindstone Creek and Lazy Bend 
memberg are divided into several beds [listed under those members} Is basal fm 
of Strawn group, Underlies Garner fm. and uneon, overlies Bend group, which is 
divided into Smithwick and Marble Falls fms. 


character Max. thicku 


Miilsdale limestone. 
Upper Ordovician (Richmond): Northeastern Illinois 
See under Aur Sable Is, 


TMillstone grit 

A term applied in early repts to basal cel. of Penn. series in Eastern 
and Central States. In Pa, it was applied to Pottsville fm, of present 
usuge; in N. Y. it was applied by Eaton to Shuwangunk egl, according 
to W. W. Mather (N. Y. Geol, Surv, 4th Rept, 1540), also to Oneida 
cgl, according to L. Vanuxem (N. Y. Geol. Surv. 4th Rept. p. 374). 
The name was derived from fact that the conglomeratic heds were 
quarried for millstones. In western Ky. the name was applied to 
Caseyville as. (of Pottsville gronp) 


Millstone grit group. 


Carboniferous: New Brunswick 

G. A. Young, 1012 (Canada Geol Surv. Summ, Kept, 1931, p. 314) 
Millstream series, 

Ordovician: New Brunswick, 

G. A. Young, 1911 (Canada Geol, Surv, Mean. 18, p. $2) 


Millsville member. 
Carboniferons; Nova Scotia 


W. A, Bell, 1926 (Canada Geol, Surv. Summ. Rept. 1924, pt. €, p. 160) 


Milleville conglomerates, 
Pennsylvaninn (lower): Nova Seotia. 


J. & Stewart, 1022 (Nova Scotia Dept. Public Works and Mines, Anu. Rept. on 
Mines 1931, pt. 2, p. 37) 


Milltown andesite, 
Tertiary: Southwestern Nevada (Goldfield district). 


P. L. Ransome, 1909 (U. S, G. 8, P. P, 60, pp. 28, 47, ete). Milltown andesite — 
Mainly tlows, but with some dikes and intrusive masses and with some tuff and 
brevela Locally Includes some efusive basaltic rocks that are not exposed at 
surface, Overlica Morena rhyolite, from which it is probably separated by an 
erosion interval, Where Morena and Sandstorm rhyolite: are absent it rests on 
the Jatite. Thickness estimated at TOO ft. Named for small settlement of Milltown, 
about 1 mi, E. of Goldtleld, 
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Millwood formation, 
Millwood series. 
Millwood shales. 
Upper Cretaceous: Manitoba and British Columbia, 


J. B. Tyrrell, 1893 (Canada Geol. Surv. n. s, vol 5, pt. 1, pp. 83H, 144E, 199R, 
212E-215E). Milwood series, Cret., B. C. Included in Pierre. 

H, M. Ami, 1900 (Roy. Soc, Canada Proc. und Trans, 2d ser, vol, 6, sec. 4, p. 216). 
Millwood fm., Cret, Canada. 

D. B. Dowling, 1913 (12th Int. Geol Cong. Guidebook 8, p. 91). Milheood, Cret. 
Manitoba. 

W. Malcolm, 1913 (Canada Geol. Surv. Mem. 29, p. 40). Millwood ahaley, Cret 
Manitoba. 

S. C, Ells, 1923 (Canada Mines Branch Summ, Rept, 1921, p. 36), Millwood series, 
Cret., Manitoba. 

R. C, Wallace, 1925 (Geol. fms. of Manitoba, pub. by Nat, Hist, Soc, of Manitoba, 
p. 28). Milhcood series, Crot., Manitoba, 

M. Y. Williams, 1932 (Jour, Geol, vol. 40, No. 6, p. 561). Milheood of Manitoba 
underlies Odanab and correlntes with Judith River, Claggett, and Eagle of Mont. 


m 


Milner formation. (In Mesaverde group.) 
Upper Cretaceous: Northwestern Colorado (Yampa conl field). 


M. R. Campbell, 1931 (Tentative correlation of named geologic units of Colo., com- 
piled by M. G. Wilmartb, U. 8. G. S. separate chart). Milner fm—Shalew, thin- 
bedded ss., und coal beds underlying Trout Creek ss. and overlying Haybro fm. 
Included in Mesaverde group. ‘Thickness 600 to 800 ft. "The fm. crosses valley 
of Yampa River in T. 6 N,, R, S6 W. and is named for Milner, a small village in 
this valley. 


Milton formation. 
Jurassic (?): Northern California (Downieville region). 


H. W. Turner, 1894 (Am. Geol, vol 12, pp. 232-234). Milton series —Comparatively 
little-altered sediments containing large amount of fragmental diabasic material 
with some qtzite, fine-grained reddish clastic rocks, a variegated breccia, and a 
fow Is. lenses, Considered older than Mariposa sl. and younger than Sallor 
Canyon fm 

Named for exposures in neighborhood of Milton, an old stage station on 
Middle Fork of Yuba River, in Downieville quad. 


Milton dolomite, 
Upper Cambrian: Northwestern Vermont (Chittenden County). 


A. Keith, 1923 (Am, Jour. Sci., 5th, vol 5, pp. 111-115). Milton dol—Almost 
entirely massive dol., flne und coarse grained. Most beds 1 to 4 ft. thick, es- 
pecially im lower part of fm., and bedding usually difficult to determine, Color 
dark bluish gray or steel gray through light gray to buf, most beds weathering 
dark. Beds of sandy dol fairly common, but only a little dolomitic sS., mainly in 
upper third of fm. One peculiarity 1s its considerable content of black chert, 
which occurs In small irregular patches and pockets and very seldom in layers. 
Another peculiarity is its large content of dolomitic cel, present at many horizons 
throughout fm. and almost invariably at top. The cgl. consiste muinly of pebbles 
of dol. and dolomitic s&, the source of which js probably the beds of same char- 
acter in lower parts of the fm. Upper 80 ft. at Highgate Falls consists of fossil 
iferous slabby dol. and ls. interbedded with 8 layers of cgl. thut resembles tillite, 
but only one of which (15 ft. below top und 26 ft. thick) contains bonlders of 
foreign origin. Fossils in upper 80 ft. determined by C. Scbuchert to be Upper 
Camb. No fossils in middle and lower parts of fm.; Middle Camb. may be 
represented in lower part of Milton dol or in upper part of underlying Col- 
chester fm. Thickness of fm. 800+ ft. Underlica Highgate sI. and rests uncon. 
on Colchester fm, (Lower Camb.). A few mi. SW, and NW. of St. Albans the 
fm. is eut out by erosion. Extends from Canada to Monkton. Best exposed 1n 
wide belt passing through town of Milton, about 3 mi, W. of Milton village. 

A. Keith, 1924 (Vt. State Geol Rept, 1923-4, p. 187, footnote). Later work 

shown there was considerable interval btw, deposition of the dol to which 


has 
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Milton was applied in my 1923 paper and that of the thinly bedded [atrata] there 
called upper Milton. 1 therefore propose to call the latter AMissisquoi fm. [This 
name applied to fossiliferous upper 80 ft. of Milton dol. as originally defined in 
St. Albans region, and restricted Milton dol. to lower or unfossiliferous part.) 

B, F. Howell, 1920 (16th Rept. Vr, State Geol, pp. 204-266). Keith stated that 
Upper Cam. fossils occurred in Milton dol, but this record was based on on error, 
whereby certain Upper Camb, fossiliferous beds were wrongly correlated with true 
Milton. No fossils have been found in original Milton, and we do not know 
certainly whether it Ig Paradoxidian [Middle Cumb.] or older, but ns it seems to 
underlie the Puradonides beds either uncon. or discon, it was probably laid down 
in late EoCamb. time. The underlying Colchester fm. bas yielded many EoCamb, 
fossils, We now know that the Middle Camb, Paradowides beds form à distinct 
fm. above the Milton. Keith was not certain to which of his fms. the Paradocides 
beds nt St. Albans (St. Albans sh. of writer) belonged, but later detailed search 
by Schuchert, Keith, and writer found that they overlie Milton dol and underlie 
Highgate sl. 

A, Keith, 1982 (Wash, Acad, Sci, Jour, wol 22, No. 13, July 19, pp. 372-373), 
excluded from hig Milton dol. the upper 80 ft, of beds containing Upper Camb. 
fossils (which he im 1924 named Misetsquot fm.—preoceupled and now replaced 
by Mill River egt.), aud applied Milton dol. to the lithologlenly similar dol, 
cgl. underlying St, Albans sl. (Middle Camb,) and overlying Parker sl. (Lower 
Camb.) in St. Albans region. 

€, Schuchert, 1988 (Am, Jour. Sel, Sth, vol. 25, pp. 359, 368, 309, etc.) In 
original account of Milton dol Keith regarded it Upper Camb., though he had 
not found fossila in it [in ite type ores). Ulrich was first to find these in typical 
aren during summers of 1930 and 1031, and they confirmed Keith's reference, 
In his later feld work Kelth contisued more detailed mapping N. to Canadian 
border, and, finding so many similar dolomites, confused some of them, and in 
his 1932 paper applied "Milton dol" to a much thinner dol (about 30 ft.) in 
upper part of Lower Camb, (Parker) [overlying the Parker]. All of these Lower 
Camb. "Miltons" must be excluded nnd term be restricted to the original intention, 
namely, to the dolomites W, of Milton and of Upper Camb. age, and fo their 
equivalents, In Milton region the true Milton dol, Is 700% ft, thick, is conformably 
overlain by Highgate al, and uncon, underlain by Parker sl, In Highzate Falla 
region the Upper Camb. beds separating Highgate sl. from the uncon. underlying 
Parker alL are here given -the following names (descending): Highgate fe.-al., 
85 ft; Gorge oyl. SO ft.; Gorge l-doL, 140 ft. Writer has made 10 trips to 
region. [The Highgate 1s-s1. of Schuchert was included in Highgnte sl. as 
originally defined by Keith, and the Gorge cgl, and Gorge Is.-dol, of Schuchert 
were dorty included in original definition of Milton dol, and are shown by 
Sehuchert's diagram on p. 368 to be=—typical Milton dol. The name Gorge 
is nongeographic.] At 3 widely spaced localities the Upper Camb, basal Mill 
River ds, cgl. overlies St, Albans sl, with erosion uncon, Its thickness is 5 
to 15 ft. 


The present definition of Milton dol, approved by U. 8. Geol. Survey and A. 
Keith applies the name to the Upper Camb, strata underlying Highgate sl. 
and uncon. overlying Parker sl. (originally called Colchester fm). 


Milton quartzite. 
Cambrian(?): Eastern Massachusetts (Boston region). 


M, Billings, 1929 (Am. Jour. Scl, Sth, vol. 18, pp. 99, 101-103). Milton qtzite is 
proposed by writer for the coarse granular qtzite exposed just N. of the Quincy 
granite in town of Milton. It is a greenish, somewhat sheared grit which dips 
steeply to N. and ia 400 to 500 ft, thick. All previous writers have assigned 
this rock to Roxbury egl. (Perm.). Ite separation from Roxbury cgl. originated 
with Dr. Kirk Bryan. It ia entirely unlike latter fm., however, for it is well 
Sorted and composed almost entirely of rounded quartz grains, Deposited under 
conditions very different from those which prevailed in Carbf, times in this region. 
Its» close association with Quincy batholith implies n Camb, age, for great quantities 
of proved Camb. sediments are found as xenoliths in the Quincy granite and 
doubtless represent fragments of a collapsed roof. Assigned to Camb. (f). 

E. J, Rhodes and W. H. Graves, Jr, 1931 (Am. Jour, Sci, Sth, vol 22, p, 371). 
We visited Milton qtxite locality with Dr. [L.] La Forge and found Milton fm. an 
arkose rather than a qtzite. The pebbles of the Milton entirely resemble the 
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matrix and sandy facies of Roxbury cel. in a nearby outcrop. The Milton 14 
been 


not metamorphosed Ite original clays are still present ond the rock ha 
but @lightly altered hy shearing. We are of opinion Milton fm. is a fines 
portion of Roxbury cgl, to which fm. all writers preceding Billings assigned it- 


nined 


Milton moraine. 
Pleistocene (Wisconsin stage): Southern Wisconsin. Shown on moraine 
mip (pl. 28) of U. S. G. S. P. P. 106. Named for Milton, Rock Co. 


Milverton moraine. 
Pleistocene (Wisconsin stage): Southern Ontario. Shown on moraine map 
in Smithsonian Inst. Ann. Rept. 1912, p. 297, 1913, 


Milwaukee formation. 
Middle Devonian: Southenstern Wisconsin (Milwaukee and vicinity). 


W. C. Alden, 1906 (T. S, G. 8. Milwaukee folo, No, 140). Mitsreukee fm—Only 


lower 15 to 25 fr. exposed, but following generalized section is based on exposures 
and well records (descending): Back sh., 15 ft. ; soft bluish “soapy clay” or 
SO ft; bluish mag. Is, (“coment rock"), 12 ft.; bluish Is. and softer bluish “soapy 
clay,” 31 ft. Very fossiliferous Hamilton fauna Overlies Wnubakee fm. 


ea Pleist. drift. Named for exposures near Milwaukee, 


D 


Under 


Milwood serles. 
Upper Cretaceous: Manitoba, 
See Millwood, the correct spelling. 


tMimbres limestone. 

Silurian and Ordovician: Southwestern New Mexico. 

(C, H, Gordon, 1907 (Scl, n. s. vol, 25, pp. 824-825; Jour, Geol, vol, 15, pp, 91-02) 
AMimbres Is, 100 to 1200 ft, thick, underiiea Dev. Percha sh. and overlies Upper 
Comb. Shandon qtzite [Miles s], The 
fauna, but upper 100+ ft. have ylelded SIL fauna 

Now separated into Pusselman Is. (Niagaran), Montoya Is, (Richmond), 


greater part of these Iss. contains Richmond 


and El Paso ls, (Lower Ord.), and name abandoned. 
Named for Mimbres Mtns, W. part of Sierra Co 


Mimbresian series. 

A term introduced by C. [H.] Keyes to cover his Cristobal Iss (of 
Richmond, late Ord, age) of N. Mex. (See Town Acad. Sci. Proc. 
vol. 22, 1915, pp. 257-259.) In his Conspectus of geol. fms. of N, Mex. 
1915, p. 9, he defined it as "term restricted to Late Ordovicic section 
in Mimbres, Caballos, and Franklin Ranges that carries the Richmond 
fauna." In 1922 (Pan-Am. Geol, vol. 38) he stated this is not Mimbres 
Is. of Government repts. 


Minubariet formation. 
Jurassic: British Columbia. 


C, H, Crickmay, 1980 (Calif. Univ. Depi. Geol. Sci. Bull, voL 19, No. 2, p. 33). 


"Minden formation. (In Claiborne group.) 
Eocene (middle): Northern Louisiana 


J. W. Whittemore, 1927 (La. State Dept, Cons, Bull. 14, pp. 6, 9, map); 1928 (idem. 
Bull. 16, p. 8) ; and 1929 (Idem. Ball. 19, p. 6). Minden or St, Maurice fm. outcrops 
around Minden Underlies Cockfleld fm. and overlies Sparta. sand. 

I. Campbell and A. D. Miller, 1928 (A. A. P. G. Hull, vol, 12, No. 10, p. 990) st 
Maurice CMinden).—G n and brown glauconltie sh., 150 ft, thick in Richland 
Pariah, NE. La.. where it underlies Quat, and overlies Spartn sand. 

A. C, Ellisor, 1 (A. A. P. G. Bull, vol 3, No. 10, pp. 1820-1346), "Those beds 
in Le. which nre stratigraphlenlly same Crockett memb, of Tex, have bern 
locally referred to na Minden beds, Town of Minden [Webster Co., NW, Lal 1# 
not on so-called Minden beds, but is on Sparta sands, (Oral communication from 
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L. P. Teas, of Humble OU & Refining Co.) As It is not advisable to use two names 
for same memb., the [new] name Croeketr, which has been 1 1 iu Tex; tx suggested 
instead of Minden. The outerops of the Crockett in Tex, are better exposures, lor 
these rensong Minden i» dropped and Crockett used instead, 

it. K. Shenrer, 1930 (A. A. P. G. Bull, vol, 14, No. 4, pp. 
Im. is here proposed to replace St. Maurice fm, restricted of Spooner and Minden fm, 
The name Mount Lebanon has been used by Standard OH Co. geologists and a few 
others since 1024, in referring to the upper marine fm. of the Claiborne, Name fa 
taken from old town of Mount Lebanon, in Bienville Parish, which surrounded 

od fossiiiferous exposures, Minden is not considered ms satisfactory a name, 


150). Mount Lebanon 


by 
because the typical exposures are several mi, from Minden, and the fm, there 15 not 
ns characteristic ar in Bienville Parish. The fm, generally consists of brown or 
tid fauno. Thickness 350 ft. 
Saline 


green sh. nnd ginuconitic sand containing a characte 
Underlies nonmarine Cockticld [Yegua] fm. and overlies Sparta fm. Includes 
Bayou, Milams, and Crockett members of Tex, According to €, L, Moody and others 
who have done detailed work in Tex, the exposure at Cook Mountain, Houston Co., 
Tex., ls definitely on the same fm. 1f (his is true, Cook Mountain should be used 
as the fm. name, because it has priority over any of other names which have been 


proposed 

H. V. Howe, 1033 (A. A, P, G. Bull, vol. 17, No. 6, p. 625), The name “Minden” 
waa suggested by writer during a course of lectures he was giving In Bhréveport 
It was not then known just how the Cook Mtn of Tex. fitted in La. section, As a 
result the name came into fairly common use by petroleum geologists and has crept 
into the Titerntare several times without ever having been formally described Por- 
tions of writer's office map of geol, of La., on which Minden appeared, were copied 
by Whittemore [the 3 books listed above] without writer's knowledge during bis 
absence on summer Vacation Acknowledgment was given In later two publications, 
but writer never sanctioned placing this name in print. Another name for this fm. 
is Mount Lebanon of Shearer, who, when he propi | Mount Lebanon, suggested 
that Cook Mtn ia the proper name if exposure at Cook Mtn definitely proved to be 


" 


on same fm. 
Minden fm. 18 now replaced by Cook Min fm., the older name. 
Mineola limestone, 
Middle Devonian (Onondaga): North-central Missouri. 


E. B. Branson, 1020 (Am. Jour. Sci, 4th, vol 49, pp. 267-270). Mineola ia Ex 
ained la. of high 


tremely irregular in composition, ranging trom very compact lites 
purity to «s, Commonest phase ia a porous sandy ls. Occurs |n patches, Thick- 
nex» D to 40 ft. Uneon. underlies Callaway 1x, and uncon, overlies fins, ranging 
from Kimmeswlek ls, to Jefferson City la. Fauna closely related to Onondaga faunas 
of Ind, and Olto. Contemp. with Cooper 18., but deposited in separate sea 


See later entries under Cooper Is, 
Named for exposures, 4 or 5 mi. in extent, in vicinity of Mimeolu, Mont- 
gomery Co. Good outerops in sees, 11 and 12, T, 48 N., R, 6 W. 


Mineral Creek andesite. 
Tertiary: Mogollon district, New Mexico, 


H., G. Ferguson, 1027 (U G. 8. Bull. 787). Flows, breccia, and aggl. ; predominantly 
andesitic; thin vesicular flows alternate with breccia nnd aggl.; some beds of 
reddish purple feldspathic ss., of Hht-z dark-red, parple, and nearly black colors 
Thickness Ò to 700 fi. Older than Funney rhyolite nud younger than Pacific 
quarts Intite 


Named for exposures in S, walls of Mineral Creek Canyon above Cooney 


mine, 


Mineral King beds, 
"'rinsgje (7): Southern California (Tulare County). 


TL. W. Turner, 1894 (Am. Geol, vol, 12, p. 231, and U. S. G. S, 14th Ann, Rept. pt, 2, 
p.451. Mineral King beds.—Claüy sl, mica schist, qizite, and crystalline 1g ex- 
posed at old mining camp of Mineral King, about 15 mi. SW, of Moant Whitney, at 
headwaters of Knwenh River, Tulare Co. Assigned to Triassic (°), om basis of 


poorly preserved fossils. 
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Mineral Wells formation. (In Strawn group.) 
Pennsylvanian: Central and central northerr Texas. 


F. B. Plummer, 1919 (A. A. P. G. Bull, vol. 3, p. 138). Strawn diy, overlies Millsap 
div., and is divided [in table] into (descending) Gordon, Mineral Wells s55,, Bragos 
s&, ete, [Subdivisions not described.] 

F. B. Plummer and R. C. Moore, 1922 (Jour, Geol, vol. 30, pp. 24, 31, 32). Mineral 
Wells fm.—Sss, nnd shales, with coal No. 1 (Thurber coal) nt base, Thickness 500 
to 800 ft. Top fm. of Strawn group. Underlies Palo Pinto ls. (of Canyon group) 
and overlies Millsap [Millsap Lake] fm. Named for exposures in vicinity of 
Mineral Wells, Palo Pinto Co. 

E. H. Sellards, 1933 (Univ. Tex, Bull, 3232, pp, 106, 108), Mineral Wella fm. is 
restricted by G. Scott and J. M. Armstrong (ms, on geol of Parker Co.) to beds 
above Brazos ss, [Brazos River ss.] nnd they Introduce Garner fm, for lower part 
of original Minera] Wells fm., or to include (descending) Brazos ss, Mingus sh., and 
Thurber coal members, [Sellards (1933) included im top of Mineral Welle fm. of 
Colorado River region the Capps Js. memb. This definition is present approved 
definition of U. S. Geol, Survey, nnd is the one followed by F. B. Plummer and 
J. Hornberger, Jr., 1986 (Univ, Tex. Bull, 3334).] 


Mines dolomite. 
Cambrian (Upper): Central Pennsylvania (Blair to Center Counties). 


€, Butts, 1918 (Am. Jour. Sci, 4th, vol. 46, pp. 527, 534, 537). Mines dol—Cherty 
dol, oolitic, yielding much oolitic and platy scoriaceous chert, Thickness 250 ft 
Underlies Larke doL and overlies Gatesburg fm, Named for old mining town of 
Mines, several mi. SW. of WilBbnmsburg, Blair Co. Best exposed in N, end of 
long ridge just SE, of Williamsburg. 


Minesota conglomerate. 
Pre-Cambrian (Keweenawan): Northern Michigan. 


S. H, Broughton, 1863 (Remarks on the mining interest and details of the geology of 
Ontonagon County, pam. of 24 pp. and map, Phila., 1863; see map and p. 20) 
Minesota egl,—4A belt of egl, and ss. 60 ft. wide. Its southern or lower half is x&.: 
the upper or northern half is egl., which is usually highly metamorphosed aml 
breaks with a trappean fracture, its divisional plunes and lines of clearnge 
[cleavage] dividing it imperfectly into irregular cubical or prismoidal blocks, Is 
distinguished by its firm and compact texture, its pebbles of feldspathic and ayenitic 
rock, and the occasional presence of considerable epidote and carbonate of Sime 
This belt underlies the metalliferous deposits worked at Minesota mine, It fe suc 
ceeded by the Minesota traps. 


According to B, S, Butler (U. S. G. 8. P, P. 144, 1929) is probably same as 
Kearsarge egl. It belongs to Central Mine group. 
Minesota trap. 
Pre-Cambrian (Keweenawan): Northern Michigan (Ontonugon County). 
S. H. Broughton, 1863 (Remarks on the mining interest nnd details of the geology of 
Ontonagon County, pam. of 24 pp. and map, Philn., 1862; map and p. 20). ‘There 
traps, 570 feet wide, ns stated above, are termed the Minesota traps, and with the 


underlying [Minesota] cgl generally, the Minesota belts, [Shown as underlying 
Natioual ss. and overlying Minesota cel.) 


Named for occurrence at Minesota mine, Ontonagon Co, 


Minford silt. 
Pleistocene: Southern Ohio. 


W, Stout and D. Schaaf, 1931 (Geol Soc, Am. Bull, vol 42, No. 3, pp 063-872): 
Minford silts—Fine, highly laminated silts, composing upper and by far greater 
part of valley filling of old preglacial valleys of all larger streama in southern OMO 
and well toward headwaters of smaller tributaries., In main the evidence favora 
glacial origin, Rests on the old alluvium, where locally present, and on the a 
older sands that lie on bed rock, Named for exposure in the cut of Chesapeake 

Ohio Ry at Minford, Harrison Twp, Scioto Co, 
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Mingan formation. 
Ordovician; Quebec (Mingan Islands), 


C, Schuchert and W. H. Twenhofel, 1910 (Geol, Soe, Am, Bull, vol. 21, p. 688) 


Mingo formation. (In Pottsville group.) 
Pennsylvanian; Southeastern Kentucky and northeastern Tennessee. 


G, H. Ashley and L. C. Glenn, 1906 (U. S. G. S. P. P. 49, pp. 33, 38, 207, and pl. 
XLA). Mingo fm.—Shales, sss.. nnd conls, 950 ft, thick, underlying Catron fm. and 
overlying Hance fm. in Cumberland Gap coal field. "Top defined by base of Poplar 
Creek coal in Log Mtns, and by base of Wallins Creek coal in Black Mtns, zase de 
fined by bate of Harlan coal to E, by base of Hance coal in central part of Cum- 
berland Gap coal field, and hy base of Bennett Fork coal at W. Correlated with 
upper part of Kanawha fm, and lower part of Sewell fm, 


Named for Mingo Mtn, Claiborne Co,, Tenn, 


Mingus shale member (of Gurner formation). 
Pennsylvanian: Central northern Texas (Palo Pinto County). 


F. B. Plummer and R. €, Moore, 1922 (Jour. Geol, vol, 30, pp, 25, 31; Univ. Tex. 
Bull 2132, pp. 75, 76, and charts). Mingus xh. memb. of Minerat Wells fm,—Gray 
sandy sh, 250 to 300 ft, thick, overlying Thurber coal, which fs basul bed of 
Mineral Wells fm. (of Strawn group). The sh. is nowhere well exposed in com- 
plete section, but is observed In coal mine shafts and well borings. Underlies Bra- 
vos River ss. Named for small mining town S. of Mineral Wells, 

E. H. Sellards, 1038 (Univ. Tex. Bull. 3232, pp. 106, 108), G. Scott and J. M. Arm- 
strong (ms. on gêol. of Parker Co,) restrict Mineral Wells fm. to beds above Brazos 
s. memb., and introduce Garner fm. to include lower part of Mineral Wells fm., or 
(descending) Brazos ss., Mingus sh., and Thurber coal members. 

P, B. Plummer and J. Hornberger, Jr., 1986 (Univ. Tex Bull, 35534, pp, 28-30), di- 
vided Garner fm. into following members (descending): Bruzos River ss, (25 to 75 
ft. thick), Mingus sh, (145 to 210 ft. thick), and Thurber coal (2 ft. thick), and 
gave a detailed section of Mingus eh. in Palo Pinto and Parker Co, region, 


Minho beds. 
Cretaceous: Jamaica. 


R T. Hill 1899 (Harvard Coll. Mus, Comp. Zool. Bull, vol 24, p. 57). 


Minidoka basalt. 

Pleistocene: Southern Idaho (Minidoka County). 

H. T. Stearns, 1922 (Correlation chart of Iduho compiled by M. G. Wilmarth, dated 
Sept, 1, 1982) and 1950 (Jour. Geol., vol. 44, No. 4, pp. 434-439). Minidoka ba 
salt.—Vesicular, blue, pahoehoe basalt containing tiny crystals of olivine and 
thinly covered with loess. Thickness 80+ ft. Overlies conformably the capping 
gravel memb, of the beds deposited In lake behind the Sand Spring lava dam, 
Older than Wendell Grade basalt nnd younger than Barley lake beds, Named for 
Minidoka Dam. Probably issued from one of cones near Minidoka. 


Miniss series, 

Pre-Cambrian: Ontario. 

W. 8. Dyer, 1033 (Canadinn Min. Jour, vol. 54, No. 2, p. 72). 
Minneapolis limestone. 

Middle Ordovician: Southern Minnesota. 


F. W. Sardeson, 1907 (Geol Soe, Am. Bull, vol. 18, p. 185). Minneapolis is.—Basal 
bed of Beloit fm., nnd heretofore known as Buff bed and Lower Buff bed, Under- 
lain by St, Peter s& and overlain by Bellerophon bed. 

Is basal part of Platteville Is, 


Named for Minneapolis. 
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Minnekahta limestone. 

Permian? (may he Triassic): Western South Dakota, eastern Wyoming 
northwestern Nebraska. 

N. H. Darton, 100] (U. S. G. S, 21st Ann. Rept. pt. 4, p. 514) Minnekahta 13,- 
Thin-bedded gray Is, 30 to 20 ft thick, underlying Bpeanrüsh fm. and ov 
Opeche fm. in Black Hilis, In previous repts called Purple 13. Type loe, 
near the hot springs originally known as "Minneknbta" by Indians, 


Minnelusa sandstone. 
Pennsylvanian: Western South Dakota and northeastern Wyoming, 


N. H. Winchell, 1875 (Blick Hills of Dakota, by Wm. Ladlow, U. S. Ene. Dept. U. 8. 
Army, pp. 38, 65, map).  Misune-usa ae. or Upper s9.—Nonrly white, crystaline, 
subsaccharoldal s, coarsely granular when weathered and hard; has somewhat 
nspect of a crinoidal Is. but without stem sections of crinoids. |In another place 


he deseribes tt white ss. locally stained with iron so ss fo have x brick. red 
color. ‘Thickness 75 ft. in Black Hilly, S. Dak, Underlles Upper ls. and overlies 
Lower Is. Named for Indian name of valley in which it was discovered, 

T. A, Jaggür, 1001 (U. S, G. S. 21&t Aun. Rept, pt, 3, po. 178-181, and map) 
Minneluaam Iss, and ss5,—1n northern Black Hills consist of (deseending) : (1) Min 
neotuga sdecharoidal s», 200 {'.; (2) Minnelusa "alternate" series, 800 ft; (8) Min 
nelusa white ss., 100 ft Separated from overlying Minnekatta bs. by $0 ft. of 
red sj Rests on 200 to 700 ft, of gray 1s. equiv. to Madison 18. 

N. H. Darton, 1901 (U. 8. G, 8, 21«t Ann. Rept, pt, 4, p, 510) Minnctusa fm 
Sex, maluly buff and red, in greater part cenlo, ; some thin lss Thickness 400 to 
450 ft. Minnelus was applied hy N. H. Winchell In 1875*to a portion of the 
bright-colored sandy members of the Carbf. lying above the Gray or Pahnsapa I8 


In this rept the name will be employed to designate all asa. and Iss. in Black Hills 
region lying btw. welbdefined limits of Pahasapa ts. below and deep-red sss, and 
shales of Opeche fm, above,  Minnelusa is Dakota Indian name for Rapid Creek. 

Minnelusa is Sioux Indian name for rapid water, The fm. is expoxed on 
Rapid River 4 or 5 mi, above Rapid City, S. Dak. The fm. possibly in 
cludes some Perm, at top and some Miss. at base, 


Minnesota trap. 
Minnesota conglomerate, 
PreCambrinn (Keweennwan) : Michigan, 
See Minesota trap and Minesota col. These units were named for a mine 
(spelled Minesota) In Ontonagon Co, 


Minnesotan sertes, 
A term introduced by C, [R.] Keyes to include Glenwood sh. and St. Peter 

a8, of Towa and Minn. (See Town Acad. Sei. Proc, vol. 19, pp. 147-151, 

1912, In 1981 (Pan-Am, Geol, vol. 236, pp. 348-349) he restricted the 
name to St. Peter s 


, und assigned Glenwood sh. to Chazy epoch 


*Minnesota River Valley gneiss and granite, 
A descriptive term applied by C. D. Walcott (Geol. Soc, Am, Bull, vol, 10, 
1899, table on p. 222) to basement rocks in southern Minn, whieh he 
assigned to TAreheun system. 


Minnewanka formation. 
Devonian: Alberta 
H. W. Shimer, 1920 (Canada Geol, Surv. Bull, 42, pp. 3, 6, 20). 


Minnewaste limestone, 
Lower Cretaceous: Western South Dakota (SE. part of Black Hills). 


N. M. Darton, 1901 (U. S. G. S. 218t Ann. Rept. pt. 4, p. 529) Minneiwaste (a 
Nearly pure light-gray ls., 0 to 30 ft, thick, underlying JYuson fm. and overlying 
Lakota fm. Contains no fossils, Formerly included in Dakota aa. Minnewnste is 
Dakota Indian name for Cheyenne Hiver, Extensively exposed in anticline 2 mi y. 
of Hot Springs, 8, Dak. 
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N. H. Darton and 8. Paige, 1925 (U. 8. G. S, Central Black Hille folio, No. 210, 
p.12). In SE, part of Black Hilla uplift the Lakota ss, is overlain by Minnetaate 
la.. a thin sheet of ls, which terminates btw, Buffalo Gap and Fi 
This Is. is about 12 ft. thick in Buffalo Gap and 18 ft, thick on f 
Calico Canyon. 


on Canyon. 
Atenu &, of 


Minnith zone. (In Powell limestone.) 

Lower Ordovician (Beekmantown): Central eastern Missouri (Ste. Gene- 
vieve County). 

S., Weller and & St. Clair, 1928 (Mo. Bur. Geol. and Mines, vol. 22, 2d ser, pp. 86 
90). The base of the upper Powell ts placed at bottom of zone of cellular fer 
ruginous chert, which may be termed AMínmith. zone, in which there js a prolific 
fauna in most places where it is found, the distinguishing fossils being Trochone- 
mold ghatropods The Minnith zone consiste of intercalated beda of argill. dol, 
decomposed dol, und soft, ferruginous chert. Where nbsent the contact btw. upper 


nnd lower Powell is marked by a thin ss. or cal or a slight uncon, At Minnith the 
Minnith zone rests directly on Cotter fm, 


Named for exposures at and near Minnith, Ste. Genevieve Co. 
Minong breccia. 
Pre-Cambrian (Keweenawan): Northern Michigan (Isle Royale), 
A. C, Lane, 1898 (Mich. Geol. Surr. vol. 6, pt. 1, pp. 87, 101, 105, and pl, I). Be- 
lieved to be same ae Kearsarge cgl 
lelongs In Central Mine group. Has also been called Mínong cgt 
Named for occurrence in Minong mine, Isle Royale. 
Minong porphyrite. 
Pre-Cambrian (Keweenawan): Northern Michigan (Isle Royale), 
A. €, Lane, 1898 (Mich. Geol. Surv. vol. 6, pt, 1, pp. 141, 142, 150, 161, 170, 177, 


200, 201, 209 2. and pls. | and 2). Shown as younger than Minong trap and 
older than Minong breecela 


Sclongs to Central Mine group 
Named for occurrence in Minong mine, Isle Royale, 


Minong trap. 
Pre-Cambrian (Keweenawan): Northern Michigan (Isle Royale). 
A. C. Lane, 1898 (Mich, Geol. Surv. voL 6, pt. 1. pp. (see Index), pls, 1 and 2). 
Shown as older than Minong porphyrite 
Belongs to Central Mine group. Is younger than Kearsarge West amygda- 
loid. 
Named for occurrence in Minong mine, Isle Royale. 


Minooka moraine. 
Pleistocene (Wisconsin stage): Northeastern Ilinois., Shown on moraine 
map (pl, 28) in U. S. G. S, P. P, 106. Named for Minooka, Grundy Co, 


Minshall sand. 
A subsurface sand in Conemaugh fm. (Penn.) of W. Va. that lies at or 
near horizon of Connellsville ss, memb. Named for F, W. Minshall, 
geologist, Marietta, Ohio. 


Mint Canyon formation. 
Miocene (upper): Southern California (Los Angeles County). 


W. S. W. Kew, 1922 (A. A, P. G. Bull, vol. 7, pp. 411-420). Mint Canyon [m.— 
Land-laid deposits locally developed in vicinity of Mint Canyon, a branch of upper 
part of Santa Clara River N, of San Gabriel Mtns. Contains good vertebrate 
faunas at several horizons, Resta uncon. on beds that are probably = Sospe fm, 
In places overlain by strata containing an upper Mio. fauna and tentatively cor- 
related with Modelo fm,; and in otber places it lies uncon, beneath Pico fm, [In 
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U. 8S. G. &, 8, Bull, 7532, 1924, Kew gives thickness of Mint Canyon fm. os 4,000 
ft. and states that the name is substituted for Mellenia, beenuse latter is not geo- 


graphic, ] 
Mint Spring marl member (of Marianna limestone). 
Oligocene (lower): Southern Mississippi. 


C. W. Cooke, 1918 (Wash, Acad, Sci, Jour, vol 8, pp. 187, 195-196) Mint &pring 
cale, marl memb. (0f Marianna ts.) —Sands and shell maris which In western Miss 
replace “chimney rock" facies of Marianna ls, Between Vicksburg and Pear! 


River the Mint Spring mart occupies entire interval btw, Forest Hill sand [below] 
and Glendon la, [above], but E. of Pearl River it is overlain by a thickening 
wedge of Marinnna "chimney rock," Hag not been recognized E. of Chickasawhar 
River, 

A. R. Mornhinvee and J. B, Garrett, Jr., 1995 (A, A, P. G. Bull, vol, 19, No. 11, 
p. 1650). Writers propose fo set upper limit of the Mint Spring at flrst Is, ledge, 
and the lower at last fossiliferous bed. Btw, these limits are Included 20 to 25 
ft. of murine strata, xradinz from sparingly fossiliferous lignitie sands and clays 
in lower part to sandy fossiliferous marls in upper part. 


Miocene epoch (or series). 
Next to last epoch of Tertiary period aud the rocks formed during that 
epoch. For definition see U. S, G. S. Bull, 769, p. 53. 
Mira series or formation, 
Cambrian: Canada and Nova Scotia, 


H. M, Ami, 1900 (Roy. Soc. Canada Proc, and Trans., 2d ser., vol. 6, «ec, 4, p 195) 


Mira basalt. 
Tertiary (upper Miocene): Sonthwestern Nevada (Goldfield district), 


EF. L. Ransome, 1909 (U. S. G. 8. P. P. 66, pp. 28, 69, etc). Mira basatt.—A lasalt 
flow, 100-- ft, in greatest thickness, intercalated 1n Siebert [Esmeralda] fm, Un 
derliea S, part of town of Goldfield, Cape Mira Mtn and some smaller hills 
in neighborhood, Prevailingly vesicular and characterized megascopically by large 
phenocrysts of vitreous feldspar disseminated aparingly through the rock. 


Miraleste tuff bed. (In Monterey shale.) 
Miocene (middle): Southern California (Palos Verdes Hills), 


W, P. Woodring, M. N. Bramlette, and R. M. Kleinpell, 1936 (A, A. P, G, Bull. 
vol. 20, No. 2, pp. 125—149). A distinctive tuf, readily recognised by abundance 
of pumice lapillae, which Hes 125 to 175 ft. below top of middle div. of Altamira 
sh. memb, is here named Miraleste tuff bed, from Miraleste dist, Type region 
is on W. side of upper Agua Negra Canyon. Thickness of tuff varies from a4 


few Inches to 6 ft, 
Mirando sand 
A subsurface sand in Fayette ss. (upper Eocene) in southern Tex. Lies 
lower than Cole sund and 500 ft. higher than Webster sand, 


Mirando City sand. 
A subsurface sand in the upper Eocene of Driscoll pool, Duval Co., Tex, 


Misener sand. 

A name that has been applied by drillers nnd oll geologists to n sand, or 
sands, encountered in oil and gas wells of many counties of eastern and 
northern Okla. and Cowley and adjoining counties of southern Kans. 
The name is said (N. W. Bass) to have been first applied to a sand in 
an oil pool near town of Beggs, Okmulgee Co, Okla. In that county 
(according to Okla. Geol Surv. Bull. 40F, 1926) it lics in top of Viola 
1s.; it is not a sheet sand, but consists of small lenses; it occurs locally + 
and it has been correlated with Sylnmore ss, The sand, as now com- 

monly interpreted, is n transgressing unit that is treated by U. 8 Geol. 
Survey as basal memb, of Chattanooga sh., and it overlies a widespread 
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uncon, of pre-Chattanooga time, In some parts of Okla. it lies on 
Silieeous lime (Arbuckle Is.) ; in other places it lies om rocks us young 
as Hunton Is, (Dev, nnd Sil). It is said (N. W. Bass, letter) to have 
been named for Fred D. Misener, an oil operator of Tulsa, and to have 
been found at depths of 3,009 to 3,054 ft. in No. 1 well (drilled btw. 
Doc. 19, 1919, nnd March 10, 1920) on McWilliams lease in sec, 23, T. 15 N., 
R. 10 E. (now included in Wilcox oil pool, Creek Co., Okla.), where it 
rests on Violn Is. 


Misenheimer shale. 
Middle Devonian: Sonthwestern Illinois. 


1. E. Savage, 1920 (Am, Jour. Sci., 4th, vol. 49, pp. 169-178),  Misenheimer ah., 0 to 

25 ft, thick, overlaps Grand Tower ls. iu a few places, and in these the basal part 

is dark gh. having greatly disturbed appearance and containing numerous shells 

of Leiorhynchus limitare nnd a few other fossils. Conformably underlies Lingle Is., 

| Middle Dev. Well exposed in banks of Misenheimer Creek and tributaries in NE 

sec, 24 and NW sec, 35, Misenheimer Twp, Union Co, where it rests uncon. on 

| Clear Creek chert or Dutch Creek ss. Corresponds to Marcellus and Hamilton of 
N. Y. Middle Dev 


Misinehinka schists. 
Pre-Cambrian: British Columbia 


M. Y. Williams and J. B. Bocoek, 1922 (Roy. Soc. Canada Trans, 3d ser, wol 26, 
soc. 4, p. 199) 


Mispec group 

Mispeck group, 
Devonian: New Brunswick. 
G, F. Matthew, 1863 (Canadian Nat., vol. &, p. 244). 
Originally spelled Mispeck; later repta spell tt Mixpee. 


Missi formation. 
Pre-Cambrian: Saskatehewan and Manitoba. 


E. L. Bruce, 1914 (Canadian Min. Jour., vol. 35, p. 504). 


Mission argillite. 
Paleozoic (7%): Northeastern Washington (Stevens County). 


To 


C. E. Wenver, 1920 (Wash. Geol. Surv. Pull 20, p. 72, map). Mission argitlite,— 
Banded and massive argillites, calc, argillites, quartz mica schists, and narrow 
intercalated bands of qtzite and 18. ; argillites and quartz-mica schists predominate. 
Bands of pure white Is, 2 to 100 ft. thick and traceable several mi., occur inter 
bedded with the argillites, One of these lss. 3,000 ft. thick, hae been named 
Northport ls. and mapped as a separate fm, but it is In reality interbedded with 
Misalon argillites. Thickness of Mission argillite 12,0004 ft. Rests on Clugston 
1s. Is top fm, of Stevens series. May possibly constitute several fme, but it 
would he difficult to map subdivisions, as they are not persistent for any great 
distances, [Town of Mission seems to be on this fm.) 


Mission sandstone member (of Nelagoney formation), 
Pennsylvanian: Central northern Oklahoma (Osage County). 


M. I. Goldman and I. M. Robinson, 1920 (U. S. G. 8, Bull. 686Y, pp, 362, 364). 
Mission &s.—Named for prominent «occurrence along Mission Creck, especially in 
secs, 13, 14, 23, 24, and 25, T. 28 N., R. 11 EK. Just NW, of center of sec, 23, 
(T. 28 N.. R. 11 E. it is conspleuóous as the bed forming surface of prairie a few 
ft. above creek bottom N. of Gordon ranch. In T. 29 N, Rs. 11 and 12 R., it da 
part of a series of lenticular sss, overlying Possum ss, In T. 28 N,, Re. 11 and 
2 E. it Ix à very constant, conspicuous bed of hard ss., 2 to 4 ft thick, weather- 
ing in slabby blocks, prevullingly of pinkish color, in places carrying fossil shells 
in top part and forming surface bed over great part of the open country btw, 
Caney River and Mission Creek. Is generally overlain by sh. In SE. part of area 
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it becomes more or Jess lost in a series of soft, massive, lenticular sss, and appears 
in sec. 31, T. 28 N., R. 12 E., as part of a continuous massive bed 20 ft. or more 
thick. Top lies 60 to 70 ft. below top of Cheshewalla sa. and 80+ ft. below base of 
Hay Hollow ss. 


Is—top bed of Revard ss. memb. of Nelagoney fm, (See 1922 entry under 
tevard ss, memb.) 


Mission Canyon limestone. (Of Madison group.) 

Mississippian (lower): Central northern Montana (Little Rocky Mountain 
region). 

A. J. Collier and S. H. Cathenrt, 1922 (U. & G. S, Bull 746K, p. 178). In this 
part of Mont. (Little Rocky Mtn region) the Madison Is. becomes a group divisible 
inte two distinct fms. here named Mission Oanvon la. (the upper one) and 
Lodgepole ts, (the lower one). The Mission Canyon Is. is a massive white marine 
Is, 500 ft, thick, and not so fossiliferous as Lodgepole ia, Tt te named for expo- 
sure In Mission Canyon, 


tMisslon Creek series. 
Tertiary, Cretaceous, Paleozoic: Southwestern Alaska (Yukon gold district). 
J, E. Spurr, 1896 (U. S. G. S. 18th Ann, Rept., pt. 3, pp. 152-183) Mission Creck 


series.—Cgls., grits, sss, and sbaly and coaly beds. Named for Mission Creek, In 
vicinity of which it is well exposed. Probably in part at least Lower Cret, 


According to G. C. Martin this name included rocks of Tert, Lower Cret., 
and Paleozoic age. On Mission Creek it included Tert. nnd either Carb. 
or Dev. 


Mission Creek shale. (In Deer Creek limestone.) 
Pennsylvanian: Southeastern Nebraska, southwestern Town, northwestern 
Missouri, and northeastern Kansas. 


G. E, Condra, 1927 (Nebr. Geol. Surv, Bull 1, 2d wer, pp. 40, 43, 49, DO). Mission 
Creek sh, overlies Haynles Is, and underlica Ervine Creek 1&, all included in Deer 
Creek Is. It is 44 to 144 ft. thick in Nebr. and RW, Town, 3 to 4 ft. thick in NW. 
Ma. and 2 to 3 ft. thick in NE. Kans. Named for exposures on Miasion Creek, SE 
of lowa Point, Kuna. 

R. C, Moore, 1936 (Kans. Geol Surv. Bull 22, pp. 185—187). The sh, overlying 
“middle Deer Creek Is." (Rock Bluff Is.) and underlying Ervine Creek lx, in Kans 
contains 2 persistent subdivisions, the lower half consisting of hard black fiasile 
#h, and upper half of gray to yellowish soft Clay sh. Because this wh. appears 
exactly = Larsh sh., Haynies 1&, and Mission Creek sh, of Nebr. it is here called 
Larsh-Mission Oreck sh, memb, Its thickness is 244 to 7 ft [See also 1086 
entry under Haynies Is.) 


G., E. Condra and E, C. Reed, June 1937 (Nebr. Geol. Surv, Bull, 11, 2d ser.), 
abandoned this name, as explained in 1937 entry under Hurroak ah. 


Missisquoi schist. 
Upper Cambrian (?): Northeastern and southeastern Vermont. 


C. H. Richardson, 1919 (11th Rept. Vt. State Geol, pp. 120-140, in a description of 
Roxbury, S. part of Washington Co.). No definite name hax been applied bitherto 
to the sericite schists, save describing them as sericite schiste and quartz. serictte 
schiste. Author proposes Missisquoi achiate for this terrane, which ta prevailing 
schist in Missisquoi River valley in N, part of State [in Orleans Co.]. Tt is the 
schist in which most if not all serpentine and tale beds occur on emat aide of 
Green Mtns. Is certainly pre-Ord. and tentatively referred to Lower Camb, 

C. H. Richardson and C, K. Cabeen, 1921 (Vt. State Geol. Rept. State Geol. 1019 
1920, in description of Braintree Twp). The aecricite schist and quart 
sohist nre known as Missisquoi schists, "They are continuous from Miss 
Valley southward for more than 100 mi. 

C, H. Richardson and C. K, Cabeen, 1923 (Vt, State Geol, Rept. 1921-22, pp. 109—140, 

in description of Randolph Twp, SW. part of Orange Co, NE, Vt). Missiequot 

group as here used ls made to include the serlcite schists, qtzite, and the chlorite 


"cite 


duquol 
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schists that are of sed. origin; some of ehlorite schists may be igneous. All terranes 
of the group are Camb., or at least they are pre-Ord. 

C, H. Richardson, 1924 (Vt, State Geol, Rept, 1923-24, pp, 77-102, in description of 
Bethel Twp, NW, part of Windsor Co.). Misslequoi group.—No fossils, but unques 
tionably pre-Ord, Includes hornblende schists that may be of sed. origin; certain 
chlorite schists that seem to be of sume age as enclosing sericites and qtzites, i. t., 
Upper Camb, ; sericitic qtsites, regarded as Upper Camb., which grade into sericite 
schists that are younger than Bethel schist und older than Ord.; and, in places, 
n egl. that 18 regarded as a basal cgl.. bat if not basal then it is an intraformational 
cgl. and the Missisquoi group of terranes might then be regarded ns Lower Camb. 
|tests uncon, on Bethel schist (Lower Camb.). 

C. H. Richardson, 1027 (15th Rept. Vt. State Geol, pp. 127-158, deseriblng Barnard, 
Pomfret, and Woodstock Twpsr, in Windsor Co, SE. Vt). Missiequoi group. 
Sericite achiats and sericite qtzites, with minor beds of chlorite scehists, hornblende 
schist, and gneiss that may not in all enses be of sed, origin Ik youngest Upper 
Cumb, terrane in eastern Vt. Conformably overlies Bethel group. 

€. H., Richardson, 1929 (16th Rept. Vt. State Geol., pp. 208-240), Gaasetts achtot 
ls n new, and the oldest, memb, of Missisquol group, Upper Camb, 

E. L. Perry, 1929 (16th Rept. Vt. ate Geol., p. 31), stated that thik Miaslaquol fm 
waa named for Missisquoi or Migsisco River, which rises in town of Lowell [Irasburg 
quad, Orleans €0,], and flows northward iuto Canada, then swings S. again into 
Vt. and empties into Lake Champlain in NW. Vt, The rocka on Misalaqual River in 
NW, Vt. are not same as Missisquol schist of Richardson of NE. Vt. 


1Missisquol formation. 

Upper Cambrian: Northwestern Vermont (Franklin County). 

A, Keith, 1924 (Vt. State Geol, Rept. 1922-24, p. 137, footnote).  Missisquot fm. ia 
here applied to thin-bedded upper part of Milton dol as defined by me in 192%, 
[See 1924 entry under Milton dol.) 

P. E, Raymond, 19024 (Vt. State Geol. Rept. 1922-24, pp, 137—138, 157-202) | De- 
werlhes the Upper Camb, fossils from thinly bedded is. and conglomeratie atrata 
exposed in gorge of Missisquol Hiver at Highgate Falla (ut Highgate vil Bt. 
Albans quad.), which were named Missisquol fm, by Keith] “Fauna resembles 
that of Hoyt Is.” 

B. E, Howell and A, Keith, 1020 (16th Rept, Vt. State Geol., pp, 2606-208), Intro 
duced MM River egt to replace this name, which is preoecupled by Missisquol 
schist of Richardson, an Upper Camb. fm. on W, side of Green Mtns, Vt. 


Misalssagi quartzite. 
Pre-Cambrian (Huronlan) : Western Ontario, 
A. Winchell, 1888 (4th Int, Geol Cong, London, Am. Comm, Wepte, p. A14). 
Missi»augul (vitreous) gtrite. 
W, H. Collins, 1914 (Canada Geol, Surv. Mos. Bull, 5, p. 26, ete.). [See under 
Mruoce series.) 


Mississinewn shale. 
Silurian (Niagaran): Northeastern Indiana (Wabash County), 


E. R. Cumings and R. R. Shrock, 1927 (Ind. Acad, Sci, Proc, vol. 86, pp. T1-84), 
Mississinewa sh.—lDrab to blaish-gruy cale. sh, underlying Red Bridge 1s. and 
forming basal exposed part of Niagaran in northern Ind. To this ftm. from base 
of the yellow la. above, downward asa far ax typical development continues, is 
given the nome Missisainewa s. from its exposures along the Mississinewa, at or 
near river level, at Wabash and Lagro, True base of fm. has never been seen by 
writers, At Wabash 75 ft. is exposed. Elrod and Benedict, on basis of well logs, 
reported 114 ft. at Lagro, and stated that fm. is probably as much ns 250 ft, thick 
Includes the “thiek-bedded argill. I4" and "hydraulic ]" of Collett (1872) and 
equiv. fms. ; miso the “minated sh," "cement rock," and probably the “hydraulic 
Is." of Rlrod and Benedict (1592). 

E. R. Cumings and R. R. Shrock, 1928 (Ind, Cons, Comm,, Div. Geol. Pub, 75, pp. 53, 
56-71). Miasissginewa sh. ta lowest known fm. of Ninguran age in northern Ind 
Fossils listed. Late Rochester and early Lockport time are represented in it. It 
Includes all strata beneath Red Bridge Is. memb. of Liston Creek fin, and base of 
Niagaran. Thickness probably 250 ft. Should basal portion prove to be limy, then 
term AMississinewma fm. might be used, We cnn only conjecture what underlies it, 
It is conformable with Liston Creek fm., but in places fs discon. overlain by 
younger fms. 


151621*—38 
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Mississinewa morainic system, 

Pleistocene (Wisconsin stage): Western Ohio, northeastern Indiana and 
southern Michigan. Shown in part on moraine map (pl. 32) in U. Ss, G. 8 
Mon. 53. In some earlier repts called Mississinawa moraine. Named for 
river in Ind. Mississinewa is spelling adopted by U. 8. Geographic Board. 

{Mississippi slate series. 

A term applied by R. D. Irving (U. S. G. S. Tth Ann. Rept, pp. 440—441, 1888) 
to the Huronian rocks of Mississippi River region of central and eastern 
Minn. 

tMississippi clays. 

Miocene: Mississippi River basin. 

W, IL Dall, 1892 (U, S, G. S Bull, 84, pp. 197, 320) Mississippi clays Clays devel 
oped in basin [embayment] of Mississippi Hiver. Miocene of Grand Golf perezone. 

Replaced by Hattiesburg clay and Pascagoula clay. 

Mississippi lime 
Name loosely applied in different parts of the country to rocks encountered 
in wells, which may or may not be wholly of Mississippian age 
*MississIppl group. 
Same ne Mississippian series. See U. S. G. S. Bull 769, p. 73. 
Mississippian epoch (or series), 

The oldest epoch of the Carboniferous period, aud the deposits formed during 
that epoch. For definition see U. S. G. S. Bull. 769, pp, 73-78 Some 
geologists now treat the Miss, deposits as a system. 

Missoula, 

Name applied by C. [R.] Keyes (Pan.-Am. Geol, vol. 46, 1926) to 50 ft. of 

lss. of Carbf, age in Mont. Derivation of name not stated 


Missoula group. 
Pre-Cambrian (Belt series): Central western Montana (Missoula to Helena 


region). 


"3 


C. H. Clapp and C. F. Deiss, 1981 (Geol. Soc. Am. Bull. vol. 42, p. OTT, figs. 2, 3). 
Missoula group.—Divided into (descending): Sheep Mtn fm, 1,000 to 2,8500 ft, 5 
Garnet Range fm., 7,600 ft.; McNamara fm.. 3,000 ft.; Hellgnte tm., 2,200 ft.: 
Miller Peak fm., 2,000 ft. Rests conformably on Wallace (Siyeh) 18s, Thickwat 
exposures lie in mtns E. of city of Missoula. 

Missouri group. 

Pennsylvanian: Northwestern Missouri and Iowa. 

C. R. Keyes, 1893 (Iowa Geol. Surv., vol 1, pp. 114-110). Missouri fm. or Upper 
Coal Measures.—Shales, lss., sss. and clays overlying Des Moines beds, or Lower 
Coal Measures, and underlying Cret. rocks in Iowan. Thickness 1,200 ft. 

In subsequent repts, by Keyes and others, called Missourian series, Missouri 
stage, Missourian fm., Missourian stage, Missourian div., Missouri group, 
and Missouri series, with different upper and lower limits. 

Adopted by U. S. Geol. Survey many years ago, as a group name, to include 
rocks from base of Hertha ls. memb. of Kansas City fm. up to top of 
Penn. in Iowa and NW. Mo., overlying Des Moines group; well-defined 
füunal break btw. the two. (See H. Hinds and F. ©, Greene, Mo. Bur. 
Geol, Mines, vol. 12, 1915.) Owing to great number of named subdivisions 
of Penn, rocks in Kans, and SE. Nebr., the U. S. Geol. Survey has been 
accustomed to treat the major subdivisions of Des Moines and Missouri 
age as groups, and therefore does not use Missouri group and Des Moines 
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group in its rock classification of those States. These names (Missouri 
group aud Des Moines group) were not used by Kans, Geol, Surv, in its 
classification until 1917 (Moore and Haynes). 

H. €. Moore (1981 and 1932) proposed to restrict Missouri series, as he 
called it, by removing at top the Wabnunsee, Shawnee, and Douglas fms., 
which he called groupa and assembled under the name Virgil series. (See 
under Virgil series.) He divided his Missouri series into (descending) 
Pedee group, Lansing group restricted, Kansas City group restricted, 
tronson group, and Bourbon group, In 1956 (Kans, Geol, Surv. Bull, 
22, pp. 41-43) Moore included in his Missouri series (redefined) all rocks 
above discon. at base of his Bourbon fm, and below discon. at base of 
his Tonganoxie s8., the overlying beds being assigned to his Virgil series. 
The U. S, Geol. Survey has not had occasion to consider, for its publica- 


tlons, these moditications 


See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936 
Named for development in NW. Mo, and along Missouri River, Iowa. 


Missouri series, stage, ete, 
See under Missouri group. 


! Missourian series, formation, division 
Variants of Missouri group, employed hy some geologists. 


Missouri Mountain slate (nlso shale), 
Silurian (late): Sonthwestern Arkansas and southeastern Oklahoma 


A. H. Purdue, 1909 (Slates of Ark., Ark. Geol Surv.. p. 87) Missouri Mtn al— 
Mainly red ciny sL, with green al in basal portion, Thickness 50 to 200 ft. 
Underlies Arkansas novaculite and overlies, probably uncon., Blaylock ss. May 
be Ord., SIL, or Curbt., but senro tly Dey. [As here defined replaces Slatingtom eh. 
of Purdue, and i» applied to older rocks than those called “Missourl Min fm." in 
his enrlier 1909 publication. This is established definition, while “Slatington sb." 
wis never adequately defined and has been discarded, ] 

1. O. Ulrich tentatively refer» this fm, to Cayugan epoch of Sil. 


Named for exposures In Missouri Mtns, Polk and Montgomery Counties, Ark, 


fMissouri Mountain formation. 

Devonian nnd Pennsylvanian: Southwestern Arkansas. 

A. H. Purdue, 1909 (Geol, Roc. Am, Bull, vol 19, p. 557). Missouri Min fm.— 
Nowneulite, 83, and sh. overlying Slotington sh. and composing top fm. of 
Ounculta Ord. nren in Ark. Slatington ah. and Missourl Mtn fm. may possibly 
be of Sil age. [As here defined the name was applied to beds which Purdue later in 
1909 named Arkansas novaculite and Fork Mountain sl. The Arkansas novaculite 
is of Middle and Upper Dev. (9) age; the !Fork Mtn sl. is of Penn. age, and te 
now included in Stanley sh, ] 

Mistissini formation, 
Cambrian: Canada. 
H. M. Ami, 1900 (Roy. Sac, Canada. Proc. and Trans., 2d ser, vel, 6, Hee, 4, p. 151) 


Mistassini limestone. 
Pre-Cambrian: Quebec. 
H, C, Cooke, 1919 (Jour. Geol, vol, 27, p. 74). 


Mitchell limestone. 
Mississippian: Southern Indiana 
C. E. Slebenthal, 1897 (Ind. Dept. Geol. and Nat. Res. 21st Ann. Rept., pp. 296, 
298). Mitchell Is.—Impure Iss. calc, shales, and fossiliferous lsa., 100 to 250 fi 


thick, overlying Bedford oolitie la, [Spergen 1&] and underlying Chester or Kay 
kaskin group, although latter rocks are not present at Mitchell. 


C 
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N. Elrod, 7809 (Ind. Acad, Sci. Proc, for 1898, pp. 258-207), Mitchel lIa. of 
Slebenthal appears to extend from top of Bedford oolitic Is. to middle of Paoli 
Is, of this rept, Mitchell ta. is here restricted to 160 ft, of lithographic In. nnd 
calc. sh. with chert inclusions, the lower portion argil, and hydraulie, Tt thus 
includes all of St. Louis ls. below Lost River chert (which underlies Pnoli Is.) 
and it overlies Bedford oolitic Ix. 

O. Ulrich, 1911 (Geol Sov. Am. Bull, vol. 22, pl 29). AMitehell ta. of Ind, in- 
cludes St. Louis, Ste. Genevieve, Cypress ss, and Tribune Ix 


D 


* A. Malott, 1919 (Ind. Univ. Studies vol. 6, No. 40, pp. 7-20). Mitchell ts, extends 


to top of Beaver Bend 1&, and includes St. Louis 1s., Fredonia oolite, Gasper oolite, 
and Sample ss 

A, Malott, 1921 (Ind, Acad, Scl. Proc. for 1019, pp. 361—369) Mitchell ts., 350 
ft. thick, outerops in so-called Mitchell Plain, Includes Gasper oolite, Fredonia 
oolite, and St. Louls Is. 

Butts, 1922 (Ky. Ge Surv., ser. 6, vol 7, p. 127). Ashley has estimated 
thickness of Mitchell Is. of Ind. to be btw. 350 and 400 ft. As the Mitchell in 
cludes the Ste, Genevieve, which is about 160 ft. thick, it leaves 190 to 210 ft. 


= 


for the St. Louis. 
R. Camings, 1922 (Hab. Ind. Geol., pt. 4, Sep. Pub. 21, p. 507). It would seem 
best to follow Butts’ example, discarding Mitchell and returning to long estab 
lished names St, Louis and Ste. Genevieve, and the latter procedure is adopted 
in present revision. Mitchell may still be used ns a convenient handle for the 
whole mass of cavernous Iss. btw, the Salem [Sperzen] und the elastic Chester, 
N. Logan, 1926 (Ind, Dept. Cons. Div. Geol, Pub. 55, pp. 842-343). Mitchell 
ly, extenda from top of Salem Is, to top of Beaver Bend Is. 


Named for Mitchell, Lawrence Co, 


Mitehell sand 
Subsurface sand that has been said to correspond to Connellaville ss, 


memb. of Conemaugh fm, in some parts of western Pa, and in Ohio. 
Is 10 to 50 ft. thick, and lies 90+ ft, below Pittsburgh coal. It has also 
been correlated by some geologists with the older Morgantown ss, memb 
of Conemaugh fm. First found on Mitchell farm, sec. 10, Marietta Twp, 
Washington Co., SE. Ohio. 


Mitchell's Ferry beds. 
Eocene (upper): Eastern Texas and western Loulsinnn. 


C. RMisor, 1923 (A. A. P. G. Bull, vol 17, No. 11, pp. 1302, 1317). Mitonell’s 
Ferry beds.—Massilina pratti zone in wells Very fosalliferous, sray, glauconitic, 
sandy clay, green when wet, Thickness 100 ft. Exposed st Mitchell's Ferry, on 
Sabine River, T also in Mount Vernon Parish, La. on E. bank of Bayou Toro 
in SEYNW sec, 6, T, 3 8, R. 11 W. Belong to Whitsett fm. Are possibly 


castoro equiv. of lower part of Falls City shales. 


Mitten black shale member (of Pierre shale). 


Upper Cretaceous: Northeastern Wyoming and southeastern Montana. 
W. W. Rubey, 1930 (U. S, G. & P. P. 105A). Mitten black sh. memb, of Pie 


sh.—HRlue-blaek fissile sh. with few iron-stained cale. concretions. Marine fossils. 
Forms prominent scarp. Thickness 150 to 200 ft, Overlies Gammon ferruginows 
mem). of Pierre sh. and top les 500 to 800 ft. below Monument Hil] bentonite 


memb. of Pierre. Named for exposures along Mitten Prong in T. 50 N., R. 68 W. 


Crook Co., Wyo. 


Mizpah trachyte. 
Tertiary: Central Nevada (Tonopah district). 


E. Spurr, 1011 (Min. and Sci. Press, vol. 102, pp. 560-561; also Rept on geol 
of property of Montana-Tonopah Mining Co., Tonopah, Nev, published privately !. 
and 1915 (Econ. Geol, vol. 10, pp. 713-769) Mispah trachgte.— Oldest rock of 
Tonopah dist, Called “earlier andesite” In U. S. G. S. P, P. 42, 1905. Its lower 
part ia “Glassy trachyte," into which the Mizpah truchyte proper grades. Is 
intruded hy West End rhyolite. Thickness TOO+ ff, Named for Mizpah Hill, 
Tonopah dist. 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 1391 


T. B, Nolan, 1930 (Univ. Nev. Bull, vol. 24, No, 4, pp. 15-17). The "enrlier andes 
Ite" of Spurr ak originally defined included Sandgrass andesite of Spurr's 1915 
rept (eon. Geol, vol. 10, pp. 713-769). The name Mirzpah traehyte igs retained 
in present rept, although the rock ig in reality a keratophyre or albite trachyte. 
A thickness of st least 2,000 ft. is indicated by hanging-wall exposureg in Sand 


rasa nnd Tonopah Extension mines, Top ia not known, except where it is neon 
overlain by Fraction breccia, It conformahly overlies Tonopah fm. and must 
therefore be slightly younger. ‘The “glassy trachyte” is here included In Tonopah 


fin. 


Moab sandstone member, also Moab tongue (of Entrada sandstone). 
Upper Jurassic: Central eastern Utah (Moab region). 
J. B. Reeside, Jr., C. E. Dobbin, A. A. Baker, and E. T. MeKnight, 1927 (A. A. P. G. 
Bull, vol, 11, No, 8, pp. 787, 790, 804, 805) Moud tongue of Entrada a5.—1]n un- 


published rept by W. T. Lee was called Moab ss. Is top part of Entrada ss., and of 
lighter color than rest of Entrada. Thins out to W. into Summerville fm., with 


Which it intertongues 
C. H. Dane, 1935 (U. S. G. SN. Bull. 863). Moad as, memb. of Entrada ea.—White 
eross-bedded: One-grained quartz s, massive or in thick beds, with a few red sh 


partings, Upper part of Intrada ss 
Named for exposures in Moab Valley, but not at or very near Moab. 
Moat volcanics, 
Late Devonian or late Carboniferous: Northern New Hampshire (North 


Conway quadrangle, White Mountains), 


M. Billings, 1928 (Am, Acad. Arts and Sel, Proc, vol, pp. 89-4). In North Conway 
quad. two large arene of volcanics are exposed, the type loc, on Moat Mtn and a 
second Jarge area on Mount Kearsarze (Mount Pequawket}. These are composed 
of siliccous flow rocks and interbedded tufs and breccias I propose name Moat 
volcanics to include the Pequawket breccia nnd "quartz porphyry" of Hitchcock, 
(The "quartz porphyry” ixeeSouth Mont flows of this paper.) Thickness 5,500 to 
11,5004 f! Rest uncon. on Intervale clay slates. Are intruded by Albany and 
Conway granites Type loe, on South Moat Mtn, North Conway quad, where 
excellent section is exposed from elev. 1,100 ft. upwards om South Mont trail to 


Red Ridge, 

M. P. Billings nnd €, R. Williams, 1935 (Geology of Franconia quad, N. H.. pp. 
12-13, map). Remnants of Moat volcanics are present in Franconia quad., where 
the fm, is uncon, on Talford schist, from which it is separated by long erosion 
period, Tt is definitely younger than New Hampshire magma seriea; can not be 

late Dev. and may be late Carbf. Introductory fm. of White Mtn 


older than 
1,500-- ft.; upper part has 


magma series, Thickness exposed In this quad. is 


been ent. away 


Moberly channel sandstone 
Penueylyanian: Northern central Missouri, 


208 oe, 


C. Y. Marbut, 1898 (Mo, Geol. Surv. vol. 12, pt. 2 (Sheet Rept. 12), pp. 323, 32 
shales, and cele. of unknown thickness, with 
Usually more heavily bedded anil 


8550). Moberly s4.—Sas., 
of waterworn fragments of ls. and sh 
coarser than underiving Coal Measures sss., and often crose-bedded. Uncon. over 
lies Middle Con] Measures and underlies Pleist. drift, in Randolph, Howard, 


Chariton, and Monroe Counties. 
Is a channel deposit, 0 to 100 ft. thick, occupying depressions in Pleasanton 
fm., and probably of Pleasanton age and contemp, with Warrensburg 8s. 
Named for exposures at Moberly, Randolph €o. 


Mobile formation. 
TMobile Bay formation, 
Pleistocene: Southwestern Alabama. 
KE. A. Smith, 1804 (Am. Jour, Scl, 3d, vol. 47, pp. 285-206). 
E. A. Smith, L. C. Johnson, and D. W. Langdon, Jr. 1894 (Ala, Geol Surv. Rept, 
Coastal Plain, pp. 47, 50). Mobile Bey fm. (Mon Louis Island) .—Stump-bearing 
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clay whieh borders Mobile Bay and extends up larger rivers to inland margin of 
coastal plain. <A phase of Port Hudson which we have called Mobile or Mon Louia 
Island Terrace [On p. 47 is heading: Estuarine or transition formations (Mo- 
bile»,] We have therefore in Mobile fm. a post-Tert. or Pieist. fm. younger than 
the Lafayette ond older than the "Outside Keys” and older than the first bottoma 
of the rivers, and formed during the Inst great depression of the coast, preceding 
the last considerable elevation and of course preceding the subsidence that Is now 
in progress, The shells which c acterize the fm, could not have flourished here 
except at a time when Mobile estuary was freely open to the deep sea. This would 
mike it contemp, with lower part of the Port Hudson and Biloxi, and it corresponds 
alao with older part of second terrace deposits of the rivers. The Mon Louis or 
Mobile fm, forms natural connection btw, the marine Pleist. of outer coasts and 
the fresh-water Pleist, of rivers, Full extent of fm. not definitely known. Thick 


ness undetermined. 


Only known uses of names. According to C, W. Cooke (personal communi 
cation) the deposits are probubly=Pamlico fm. of Atlantic Const. 


Moccasin limestone. 

Middle Ordovician (Lowville): Northeastern Tennessee and western Vir 
ginin. 

M, R. Campbell, 1594 (0. 8. G. 8. Eetillville folio, No. 12, p. 2). Moceasin ly.—Red 
argil. ts, passing into blue flazgy Chickamauga ls, below and Into blue and 
yellow Sevier sh. nbove, beling Intermediate btw. the deepsea deposits of “NW 
part of quad, aud aren. shore deposits of Bays syneline. Max. thickness 500 Tr. 

G. W. Stose, 1023 (Va, Geol, Surv, Bull, 24). Moccasin le. memb. of Lowwville is.- 
Reddish argill. 50 ft. thick, composing upper part of Lowville la, in Wise and 
Scott Counties, Va. Underlain by fine-grained drab Is. of Lowville age. 


According to late studies of C. Butts the Moccasin Is. is a facies of Low 
ville Is,, and the two facies occur in different areas, Moccasin Is, being 
appropriate in SE. belts as far N. in SW. Va. us Roanoke, and Lowville 
is, being appropriate along NW, side of the valley as far S, as latitude 
of Morristown, Tenn. These are the definitions at present followed by 
U. S. Geol, Survey. 


Modelo formation. 
Miocene (upper): Southern California (Ventura and Los Angeles 


Counties). 


G. U. Eldridge, 1007 (U. S, G. & Bull 309). Modelo fm.—Consists of 1,700 to 
€,000 ft, of strata, divided Info a lower 83., massive and heavy-bedded, 200 to 2,000 
ft. thick; overlain by 400 to 1,600 ft. of earthy sh., gray to brown, with ls. con 
eretlons that weuther yellow; succeeded by upper ss. memb., about 900 ft. thick 
and aimilar to lower as. memb, except that jt is noneoneretionary and thinner 
bedded, Top memb, consists of a body of brown, gray, or yellowish sh. of uncer 
tain thiekness (due to erosion uncon. above it) but varlously estimated at btw. 200 
and 1,500 ft, The upper ah. memb. is indistinzuisbable from the sh. btw. the 
two sss, ; both vary from granular silieeous to earthy and fiasile, and both carry 
cale. Iyers and here and there lenticular la, concretions, Rests on Vaqueros ss. 
lyounger than true Vaqueros, aceording to Kew] and ig uncon. overinin by Fernando 
fm. The fm, is well developed in Hopper Canyon and at head of Modelo Canyon, 
Ventura Co, 

W. 8. W. Kew, 1924 (U. S, G. S, Bull 753). The beds called Vaqueros ss. by 
Eldridge are younger than true Vaqueros s, and Modelo fm, ts here redefined 
to include Modelo fm, and the 2,000 to 3,000 ft, of so-called Vaqueros of Eldridge, 
all of which are upper Mio, As redetincd the Modelo aszgrezateg 9,000 ft. in 
thickness It is primarily clay, diatomaceous sb, and fine-grained laminated ss, and 
cherty beds, and contains two or three large lenses of coarae brown and tan B5. 
varying in thickness up to about 4,000 ft. It rests uncon, on Topanga fr, and 
is uncon, overlain by Pico fm., the basa] div. of Fernando group. 


Luter work by Kew and others proved that typical Modelo contains 
beds=Topanga fm. (middle Mio.), but U, S. Geol. Survey follows Kew's 
1924 definition, which restricted Modelo to upper Mio. beds, believing 
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that that usnge will be more useful, and thut the Topanga may 
eventually be separated from type Modelo, 


Modin formation. 
Lower Jurassic: Northern California (Redding quadrangle). 


J. S Diller, 1906 (U. S, G. S, Redding follo, No, 138) An extensive succession 
of tuffüceous beds, overlain by a grenter mass of compact, flne gray shaly sss. and 
shales, with a few small lenses of 1s. At base an extensive bed of volcanic egl, 
having max, thickness of about 400 ft. In Bear Min, Estimated thickness of fm. 
2,000 ft. Rests uncon. on Brock sh. The relation of Modin fm. to overlying 
Potom fm. appears to be one of conformity, though Modin epoch closed at n time 
of vigorous volcanic activity, especially in vicinity of Bagley Mtn. [See Bayley 
andesite] Named for exposures on Modin Creek, near mouth of which, in NK 
part of Redding quad., the fm, has yielded most of its fossis 


Modoc limestone. 
Mississippian (lower): Southeastern Arizona (Clifton-Morenct region). 


W. Lindgren, 1905 (U. S. G. S. P. P. 48). Modoc I&.—Coarse blue or gray leg, 
exceptionally pure, with subordinate strata of qtxite and dol; the gruy Is. ts 
characteristic part and recurs nt many places, Thickness 170+ ft, South of 
Modoe Mtn the fm. consists of (descending): (1) Coarse blue fossiliferons Ix. 1n 
benches 2 to 3 ft. thick, 4 to 10 ft.; (2) "Gray CUT" ts, consisting of 75 to 85 tt. 
of lght-gray coarse Is, with crinoid stems, in 2-ft. benches; (3) light grayish- 
brown dolomitic ls.. UO ft.; (4) white or reddish calc. qtzite, 15 to 17 ft.: (5) mns 
sive bench of gray corallferous |», 8 to 10 ft HKests conformably on Morenci 
sh, and is uncon, overlain by Pinkard fm. (Cret.). 


Modoc quartz monzonite. 
Eocene: Central northern Colorado (Boulder County). 


P. G. Worcester, 1921 (Colo, Geol, Surv, Bull, 21, pp. 30-31). Medoe quartz montin- 
ite porphyry.—Occurs in a single dike, which ia found in Modoc mine, about 34 
mi. due N, of Ward, The dike extends E. for about n wile. 


Modoc lavas, 
Tertiary (7%): Northwestern Nevada (Washoe County). 
R. W. Chaney, 1024 (Geol Soc. Am. Bull, vol. 35, pp. 162-168) Modoe lavas 
overlle Davis Creek beds In Washoe Có, Nev, The Davis Creek beds contain 
plants that seem to establish their Mio. age. [Derivation of name not stated, ] 


Modoc basalt. 
Recent: Northern California (Modoc lInva-bed quadrangle). 


H. A, Powers, 1932 (Am. Min, vol. 17, No. 7, pp. 253, 273, map). Modoc basalt.— 
A group of Recent basalt flows and eones the eruption of which began after the 
glaciation and continued to present time, The youngest of these ig certainly not 
over 500 yrs old. Most of these flows und cinder cones nre found in 2 arens, one 
the Modoe Lava beds on NE. slope of Medicine Lake Highland and the other on 
southern slope of the Highland. A few flows are scattered nlong eastern and 
western flanks of the Highland, and a few eruptions took place at top of the 
Highland in vicinity of Medicine Lake. Little Mount Hoffman is a Modoe 
basalt cone containing small irregular intrausives. The rock of most of the flows 
is dark gray, usually aphanitie, variably vesicular, and rarely visibly porphyritic, 


1Modoc porphyry. 
Name locally applied to n rhyolite porphyry, of Mio. or Plio. age, in Butte, 
Mont., dist. 
Moduria limestone series. 
Misprint (on p. 273 of U. 8. G. S. Bull. 191) for Maclurea Ts. 
Moenkopi formation, 
Lower Triassic: Arizona, southern Utah, southeustern Nevada. 


L. F. Ward, 1901 (Am, Jour. Sel, 4th, vol. 12, pp. 401-413) Moencopie beds, — 
Consist of (descending) 200 ft. of dark chocolate-brown &rgill. and saliferous sh; 
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100 ft, of soft dark-brown arrill sss; 200 ft. of dark-brown argill. sh.; 100 ft. 
of white cule, sh.; and 100 ft. of saliferous argill. sh, Reet uncon, on Upper 
[Kaibab Is.) (Carbf.) in Little Colorado Valley Underlic Shinarump 


Aubrey 
cel 

In some subsequent repts Moenkopi fm. Was defined as underlying De 
Chelly ss, In other repts De Chelly ss, was placed in lower part of 
Moenkopi. But true De Chelly ss. is now known to be of Perm. age, 
to be=uppermost part of Coconino ss., and to belong to Cutler fm. At 
De Chelly Canyon, Ariz., it is top memb. of Cutler fm. (Perm.), and is 
uncon, overlain by Moenkopi fm. (Triassic). At Fort Defiance, Ariz. 
some red beds of the Cutler separate the lizht-colored De Chelly ss. from 
the uncon. overlying Moenkopi, which is, in turn, uncon. overluin hy 
Shinarump cgl. At places in Ariz, (Grand Canyon, Lees Ferry, Red 
Cunyon, Little Colorado River, ete.) and Utah (Circle Cliffs, San 
Rafael Swell, ete.) the Moenkopi rests on Kaibab Is. (See A, A. Baker 
and J. B, Reeside, Jr., A. A. P. G. Bull, vol. 13, No. 11, pp, 1415-1448, 
1929.) This is present approved definition of Moenkopi fm 

Named for Moenkopi Wash, Grand Canyon, Ariz. 


tMoenkopian series. 
A term employed by €. [R,] Keyes to designate the Lower ‘Triaasic 


Moenkopi fm. 


Mogollon andesite. 
Tertiary: Mogollon district, New Mexico. 


H. G. Ferguson, 1927 (U. S. G. S, Bull, 787), Mogollon andesite Dominumuntiy 
nndesitie flows, but includes dacite flow near top and possibly other dacite flown 
Underlain by a few ft. of red ae Thickness 250 to 600 ft,  Uncon. overlain by 
Dog Guleh fm. 


Named for prominent outerops near town of Mogollon. 


{Mohave formation 
Tertlary (probably Eocene): Southern California (Mohave region). 


J. M. Smith, 1900 (Jour, Geol, vol. S, pp. 455-456) Mojave fm.—4A fm, in SE, Calif. 
deseribed [hut not named] by IL W. Fairbanks (Am, Geol, vol, 17, 1896, p. 63 
[niso 07-08]), aa consisting of a series of beds of clays, ss., volcanic tufs, and 
interbedded lava flows, probably 1,000 ft, or more thick, occurring on N. slope 
of El Paso Range, btw. Mojnve and Owen's Lake, and probably extending over 
considerable area btw, BI Paso Range and Sierrà Nevada Finely exposed in 
Red Rook Canyon and about Black Mtn; tilted northward at angle of 15-20?*. 
Fossil plants identified by FK. IL Koowlton us without doubt Tert, and as probably 


Eo, 


fMohawk limestone, 
Middle Ordovician: Kastern New York. 


(T. A. Conrad, 1839 (Phila, Acad, Nat. Sei. Jour, vol, 8, pt. 1, pp, 228-285; N. Y. 
Geol, Surv, 2d Ann, Rept., pp. 57-66). Mohawk 1s —Underlles Trenton lk, and over- 
lies Birdseye [Lowvile] 1s. Characterized by Orthostonia communis Included 
in Mohawk system [Applies to post-Lowville part of Black River group, or to 
beds now called 4materdam la. Some succeeding early N. Y. repts gnve following 
succession (downward) : Trenton Is., Birdseye ls., Mohawk ls.. Calciferous sundrock. 
Other repts state (hat Mohawk ls. is base of Trenton Is.] 


Named for development in Mohawk Valley. 
tMohuwk system. 
Silurian, Ordovician, and Upper Cambrian: New York. 


T. A, Conrad, 1889 (Phila. Acad. Nat. Sel, Jour. vol. 8, pt. 1, pp. 228-235). Me 
hawk system or Lower Nilurian group.—1nuclhudes (descending) Clinton group [eX 
clusive of Rochester sh.], Niagara 85, Shales of Salmon River, unnamed black sit 
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that Is-Tronton Ie., Mohawk Ig, DBirdseye 1&5, Calciferous gg, and Potsdam ss 
Is overlain by Niagara (Rochester) sh, “The Cambrian, which was supposed to 
underlie the Silurian system, having proved to be composed of members of the 
latter group, 1 include in our Silurian," 


tMohawk slate group 

Upper Ordovicinn; Enstern New York. 

W. W. Mather, 1841 (N. Y. Geol, Surv. Sth Ann, Rept, pp, 91-94, 98-101, 129), 
Mohawk sl. group (lock 8L of Vanurem),—More or less fissile and interstratitied 
with thin layers of «s, and ls. Passes into underlying Trenton Is. by gradual in- 
teratratifiention of thin bands of sl. in the ls. Overlain by Frankfort sl. group. 


Now replaced by Utica al. 


{Mohawk group. 
Middle and Lower Ordovicinn: New York (Mohnwk Valley). 


J. Hall, 1842 (Am, Jour, Sei, lat, vol. 42, p. 52). The Is. along Mohawk valley, the 


principal memb, of which 14 termed by Mr. Vanuxem the “Mohawk 15," a name 
which with much propriety might be applied to the whole mass, forming the Afo 
hawk group. This would include Mohawk, Birdseye, and Trenton Isas.; and calci 
ferons sandrock [Beekmantown!] might also be included ns lower memb, of the 


group. 
Mohawk lake heds 

Miocene (upper): Northern California (Plumas County) 

H. W. Turner, 1801 (Wash. Phil Roc. Bull 11, pp. 385—410). Mohawk take beds,— 
Lake leds of fine stratie material deposited in Mohawk Valley nnd vicinity, in 
Plumas Co., during Pillo. nnd Plebst. time, Rest on Tert. igneous rocks (andesites 
and rhyolites) and are overlain by recent alluvium 

According to J. P, Smith (Calif. State Min. Bur. Bull. 72, p. 37, 1916) these 
beds are of upper Mio. age. 

Mohawkian series (or epoch) 

Provinelal series of Middle Ordovician rocks as developed in Eastern 
States nnd the time covered by their formation. Includes Trenton and 
Black River time, Defined by J. M. Clarke and C. Sehuchert (Sei, n. &, 
vol 10, pp. S76, S77, 1599). Rocks typically developed in valley and 
watersheds of Mohawk River, N. Y. For definition see U. S. G. S. Bull. 
769, pp, 56-57, 

Mohegan granite. 
Pre-Cambrian: West Point quadrangle, southeastern New York. 


220, pp. 29, 35, 40, 


C. P. Berkey and Marion Rice, 1921 (N. Y, State Mua, Bull. 225 
12, 48, 04). Mohegan granite—Same as Peekskill granite, which is quarried about 
4 mi, E. of Peekskill and also a little E. of road ranning 5. from Mohegan Lake, 
The product is known in the trade as Mohegan granite, 


Named for exposures about Mohegan Lake, 


tMohegan Bluff beds 
*Mohegan Bluff series. 
Pleistocene: Block Island, Rhode Island. 


J. B, Woodworth, 1890 (U. S, G. & 17th Ann, Rept, pt, 1, p 978 and table opp. p. 
WSS) Mohegan Mul series—At Mohegan Bluffa, on Block Island, consista of 
blue clays with leeserntched bowlders abore, underlain by sands and gravels, to 
which succeed clayey beds resting on bluish carbonaceous clays probably of Cret. 
age. Belongs to Tisbury subepoeh, Preceded Vineyard Interval. 

J. B. Woodworth, 1897 (Geol. Bec. Am. Bull, vol. 8, p. 210). Mohegan Bluff deda. 
Nearly horizontal sands nnd clays, with boulders and cobbles. Equiv. to Tisbury 
beds on Marthas Vineyard. Typically exposed in upper part of Mohegan Bluffs 
Uncon. overlain by glacial drift of last glacial stage.  Uncon, overlies Sunkuty 


beds. 
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J. B. Woodworth, 1934 (Harvard Coll. Mus. Comp. Zool Mem., vol. 52), divided the 
Luda exposed nt Mohegan Bluffs, Block Island, that are uncon. overlain by last 
Wisconsin glacial drift and uncon. underlain by Weyquosque fm. (=Sankaty sand), 
into (descending): Manhasset fm. (including all 3 of its members——-Hempstead 
gravel memb., Montauk till memb,, and Herod gravel memb.), Jacob sand, Gardi 
ners clay, and Jameco gravel 


Moheganter shales and sandstones. (In Hamilton group.) 

Middle Deyonian: Eastern New York (Schoharie Valley). 

A. W. Grabau, 1950 (Sel. Quart. Nat. Univ, of Peking, China, vol. 1, No. 4, p. 14). 
Moheganter ahales and s5s.—Wepresent all of Hamilton group in Schoharie Valley, 
that is the beds which in the section of Ulster Co. nre represented by the Ashokan, 
Mount Marion, und probably part of so-called Marcellus shales, In Schoharie 
Valley these beds contain typical Hamilton fossils from top to bottom, Thickness 
1,500 tt They are abruptly capped by Sherburn as., the base of which represents 
horizon of Tully Is. farther W. 

G. A. Cooper, 1933 (Am. Jour. Sci, 5th, vol, 26, p. 551). Grabau proposed Moho 
ganter shales and 845. for the fossiliferous Hamilton beds which Prosser and others 
thought represented all of the Hamilton. It ls now known that Prosser failed to 
recognize the upper Hamilton in Schoharie Valley, and therefore the Mohegunter 
beds do not represent the complete Hamilton but n little more than half of it. 
The name Panther Mtn, here proposed, is preferred to Graübau's name, becnuse 
Moheranter Mtn does not furnish an adequate type section for interval writer 
wishes to define, and the limiting Portland Point memb, is not known to occur 
there 


Mohnian stage, 
'"'ertinry : California. 
See under Zemorrian stage, R. M. Kleinpell, 1934. 
Il. G. Sehenek and KR, M. Kleinpell, 1926 (A, A, P, G. Bull, vol. 20, No, 2, p, 224). 
Mohnian stage includes Briones fm., middle Monterey, Tice, and Rodeo shales, ete. 


Moingona till, 
A term introduced by C, [R.] Keyes to cover an early Pleist, deposit In Lowa. 
(See Pan-Am, Geol, vol, 58, p. 205, 14932.) 


Moingonan glacial epoch. 
A term introduced by C. [R.] Keyes (Pan-Am. Geol, vol. 44, pp. 189-142, 
1925) to cover the time of deposition of an old glacial till encountered 
in deep excavations in city of Des Moines, Iowa, which he considers to 
be of pre-Nebraskan age. Named after the old pre-glicial Moingona 
River (Iown Acad. Sei. Proc, vol, 25, pp. 551—559, 1920), in a tributary 
deep gorge of which the till remnant is now revealed, 


Moira granite, 
Pre Cambrian (Huronian): Western Ontario (Hastings County). 
W. G. Miller and C, W. Knight, 1014 (Ontario Bur. Mines Rept., vol, 22 | 4). 
Intrusive. 


1Mojave formation, 
See Mohave. 


Mokapu basalt. 
Pleistocene (late): Hawaii (Oahu Island). 
i. T, Stearns, 1025 (Geol. and gl. water reg Island of Oahu, Hawaii: Div, Hydrog, 
Bull, 1). Mokepu bavalt,—Included in lower part of Honolulu volcanic series 
la. v.]$. Named for Mokapu Peninsula. 


Mokulea basalt. 
Pleistocene (late) : Hawaii (Onhu Island). 
H. T. Stearns, 1985 (Geol, and gd. water res, Island of Oahu, Hawnil: Div. Hydrog: 
Bull 1). Mokulea basalt—Included in lower part of Honolulu volcanic series 
la v.], Composes Mokulea Rock, in Kailua Bay 
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Moku Manu volcanics, 
Pleistocene (late): Hawaii (Moku Mann). 
H, T, Stearns, 1935 (Geol. and gd. water res. Island of Oahu, Hawaii: Div, Hydro. 
Hull 1). Moku Manu volcanics,—Litbic twf, basalt, and cinders composing Moku 
Manu, which consists of two islands, one 202 ft. and the other 132 ft. high. In- 
cluded in lower part of Honolulu voleanic series [q9. v.]. 


Molas formation. 
Pennsylvanian: Southwestern Colorado. 


W. Cross and E. Howe, 1005 (U. S. G. S. Silverton folio, No. 120, and Geol Sov, 
Am. Bull. wol, 16, pp, 470-490). Molas [tfw.—Hed cale, shales and sax with chert, 
l4, and qixite pebbles and thin fossiliferous ls lenses. The 1s. lenses contain 
Penn. fossils, The chert and la. pebblea often contain fossils from Miss. part of 
underlying Ouray I8, with which It is uncon, Thickness 75 tt, Is conformably 
overlain by Hermosa fm. The Molas ia absent in area where Hermosa fm, Was 
ürat defined, and therefore was not included in original Mermosn. 


The Miss, part of Ouray Is, as first defined is now called Leadville Ig, and 
Ouray ls, is restricted to the Upper Dev. part. 
Named for exposures on Molas Lake, Needle Mtns quad. 


Mollie Miller sand, 
A subsurface sand in South Ponen field, central eastern Okla., which is 
reported to correspond to Sylamore s8. memb, of Chattanooga sh. (Dey.?). 
Named for Mollie Miller lease, where first recognized. 


Mollmun sand. 
A subsurface sand, of Ord. age, in Okla, City oil field, central Okla., that 
hus been correlated with a lower part of Simpson fm. It is said to be 
basal 30 ft. of School Land ss., Q. V. 


Momable slates, 
PreCumbrian: Newfoundland 


C, D. Walcott, 1889 (Geol, Soc, Am, Bull., vol. 10, p. 21%). 


Mona schist. 

Pre-Cambrian (Keewatin) : Northwestern Michigan (Marquette district). 

C. R. Van Hise and W. 8. Bayley, 1895 (U. S. G. S. 15th Ann, Rept, pp. 490-4-), 
Mona schists—Nonecongloweratic greenstone schists, many of which are probably 
altered tufs, while others ure squeezed basic Javas. Some of schiste are Banded, 
others aplanitic, others resemble epidiorite, others might be called amphibolites, 
others strongly resemble troe crystalline sehists, AN are older than the granites 
of Basement Complex, nnd of about same age as the conglomeratie Kitehl schist 
Exposed on Mona Hills, SW. of Marquette, 


Later repts state that Kltehl schist may be younger than Mona or may be 
of same age. 


Mona limestone, (1n Conemaugh formation.) 

Pennsylvanian: Northern West Virginin. 

R. V, Hennen and R. M. Gawthrop, 1017 (W. Va. Geol Surv. Rept. Braxton and 
Clay Counties, p, 191), The Is, immediately at base of Lower Connellsville ss. 
in Mona section, as described in Monongalia-Marion-laylor Co, rept, is not 
Clarksburg ls., which overlies Lower Connellsville as., but represents an unclassified 
ledge which could appropriately be referred to as Mona ts, from Mona, Monon- 
galin Co. [This la. is described In Monongalia, Marion, and Taylor Co. rept as 
consisting of 10 to 30 ft. of dark-gray hard 1s, with boterbedded limy shales, ) 


Mona shale. 
Oligocene: Panama and Costa Rica. 
D. F. MacDonald et al. 1919 (A. A. P. G. Bull, voL 3, p. 9564). 
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t1Monareh formation. 

Upper and Middle Devonian: Central northern Montana (Fort Benton 
quadrangle). 

W. H. Weed, 1899 (U. 8S. G. & Fort Benton folio, No. 55 Monareh fm,—Rocka 
readily distinguished by color and crystalline granular texture from lss. above nnd 
below. Includes both Jeferson and Threeforks fms, to 8, Greater part of total 
thickness of 130 ft. consists of Jefferson las. (dark-colored, usually chocolate-brown 
or bluish-black, finely crystalline Iss. that weather wilh pitted surface, carry Dev. 
fossils, and often show a fine striping, due to slight color variations) The upper 
30 ft. consists of reddish shaly Iss.. also carrying Dev. fossils. Underlies Madison 
ts, and overlies Barker fm, [Mapped at and around village of Monarch, in SW. 
corner of Fort Benton quad.] . 


Monelova sandstone. 
Lower Devonian: Northwestern Ohio, 
E. Orton, 1888 (Ohio Geol. Surv. vol 6, p. 20) and 1890 (Ohlo Geol Sure, 3d 
Orgnnizntion, Ist Ann. Rept., p. 24). Monclova or Holland ss. occuples same posi- 
tion in the series as Sylvania ss. 


Named for Monclova, Lucas Co. 


Monclova shale. 
Cretaceous; Mexico. 
E, Ordóñez, 1908 (Min. and Sel, Pross, vol, 96, p. 362) 


Moneague, 
Tertiary : Jamaica. 
R. T. Hill, 1899 (Harvard Col. Mus. Comp. Zool, Bull, vol, 34, p. 75). 


Moneta biotite-hornblende gneiss. 

Pre-Cambrian; Central western Virginia (Bedford County). 

A, A, Pegau, 1982 (Va. Geol Surv, Bull. 23, pp. 22-26, 83, pL 4). Moneta biotite 
hornblende gneisa.—Occurs in area mapped as Lynchburg gneisa (ore-Qamh,) on 
1928 map of Va. It is described as mica gneiss and mica schist, in part garnet 
iferous, The gnelzs in Moneta-Bells area differs so much from general character of 
Lynchburg gneisa that writer hos named it Moneta gneíss, from Moneta, Bedford 
Co, where it is best known. It is prevailing type in Moneta-Bells area. Consists 
of two distinct lithologic types, biotite gneiss and hornblende gneiss, so intimately 
associated that they cannot be mapped separately. The two types may (1) represent 
different beds in original sediments, (2) both be of igneous origin, or (3) one may 
be igneous and the other sedimentary, 


Monitor sandstone. (In Kanawha formation.) 
Pennsylvanian: Sonthern West Virginia. 
€, E. Krebs and D. D. Teets, Jr., 1915 (W, Va. Geol, Surv. Rept. Boone Co.). Tha 
name of the massive, bluish gray, medium grained, hard, micaceous ss. 20 to 40 
ft. thiek, lying 0 to 5 ft. below Alma coal and 1 to 5 ft. above Little Alma conl, 
is now changed from Logun sa. (preoccupied) to Monitor es. 


Named for exposures at Monitor, Logan Co. 


Monitor (Lower) sandstene. (In Kanawha formation.) 

Pennsylvanian: Southern West Virginia. 

R. V, Hennen and D. D. Teets, Jr, 1919 (W. Va. Geol, Surv, Rept. Fayette Co., p. 
274). The name Lower Monitor xe. is suggested for the ledge in Logan and Mingo 
Counties that Was erroneously correlated with Peerless ss. on pp. 103 and 183 of 
Logan and Mingo Co, rept. [For description see Hennen and Reger, 1914, under 
Peerless ga.) 

Monitor Mountain limestone member, 

Mississippian : Northwestern Montana. 

C. F. Deiss, 1938 (Mont. Bur. Mines nnd Geol. Mem. 6, pp. 48 and passim). Monttor 
Min ts, memb.—Top memb. of Madison Is. (lower Miss.), nearly every good expo- 


sure of which in this area contains typical Madison fauna. Most striking feature 
of this memb. is its large amount of orgill. matter, Lower 26 ft, üne-gralned white 
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argil I&, which breaks with concloidal fracture and weathers white gray, Near 
base is 246 ft. of gray fine-grained sandy qtvite. Overlying 54 ft. is argil. fine- 
grained cream-colored 1s, and some crumbly argill. 1s. Overlying this are 182 
fi. of white, slightly sandy argill ragged Iss. that weather clayey but of more 
white-gray color than underlying. Upper 20 ft., very massive thick-bedded pale 
buff-zray argill 1s, which exhibits an oceasional pinkish cast on fresh surfaces 
and weathers white buff Thickness of fm. 0 to 2582 ft. Only known occurrence 
lx in NEG sec, 18, T, 17 N, R. 7 W. on upper ridge and top of Monitor Mtn, 
where it is 282 ft. thick. Overlies Rooney chert memb, 


Monk formation. 

Pre-Cambrian: Southeastern British Columbla, northwestern Idaho, and 
northeastern Washington. 

R, A, Daly, 1012 (Canada Geol. Surv. Dept. Mines Mem. 38, maps 6 and 7). Monk 
fm.—Alternating phyllites and metamorphosed (schistoge) grits, ss&, and cgls., 
of gray colors. 

R. A. Daly, 1912 (Canada Dept, Int, Rept. Chief Ast. 1910, vol, 2, pp. 147, 178, 194). 
Monk fm.—Qtzite, phyllite, egl., and schist, 5.500 + ft. thick, Conformubly under- 
lies Wolf fm. and conformably overlies Irene voleanics—all included in Summit 
series of Selkirk Mtns nt 49th par, Exposed on summits Just N, of Monk Creek, 
B. C., for which it is named. i 


Monkey Hill formntion. 
Oligocene: Panama. 
E. Howe, 1908 (Am. Jour. Sci., 4th, vol. 26, p. 22x). 


Monkton quartzite. 

Lower Cambrian: Northwestern Vermont (Addison County). 

A, Keith, 192% (Am. Jour. Scl, 5th, vol, 5, p, 106). Monkton qtzite.—Oldest fm, iu 
central sequence, Base not known, because lowest red beds rest on Ord. rocks along 
a thrust-fault plane. Named for town of Monkton, 20 mi. nearly 8. of Burlington, 
where relations to overlying beds are well shown. Is almost wholly qtzite, in 
layers from a, few inches to 3 ft, thick, A few seams and beds of reddish or pur- 
plish sh, most of them only a few Inches thick, are interbedded with the qtzite in 
lower part of fm. The qtzite has a decided reddish color, varying from reddish 
brown through brick red and purple to light sbades of red, pink, buff, and white; 
the white beds are more numerous at top, especially N. of Burlington, where they 
are as important as the yari-colored beds, In upper part of fm, a few thin layers 
of gray or pink dol. form transition to overlying Winooski marble. Quarts cgl, in 
thin layers has been reported from a few places by severa] geologists but has not 
been observed by writer. Full thickness of fm. unknown, but 300 ft, are seen in 
sections In Colchester Twp. Contains Lower Camb. fossils. 


Mon Louis formation. 
Pleistocene: Southwestern Alabama 
See description under 7Mobile fm. 
Name derived from Mon Louis Island, on W. const of Mobile Bay. 


Monmouth group (also formation). 

Upper Cretaceous: New Jersey, Delaware, and northeastern Maryland. 

W. B. Clark, R, M. Bage, and G. E. Shattuck, 1897 (Geol. Soc, Am, Bull, vol. 8, 
pp. 315, 331) Monmouth fm,—Name is now proposed for Arst time, from Mon 
mouth Co. N. J. Underlies Raneocas fm. [group] and overlies Matawan fm. 
Thickness 00 to 150 ft. Divided into (descending) Redbank sands, Navesink maris, 
nnd Mount Laurel sands. 

The Monmouth is now classified as a group in N. J., and its subdivisions 
(Redbank sand, Navesink marl, and Mount Laurel sand) as fms, In Md., 
where the subdivisions are not recognized, it is called Monmouth fm. 


Mono limestone. 
Mississipplan (upper): Central northern Utah (Ophir district). 
S. G. Olmstend, 1921 (Econ. Geol., vol. 16, pp. 488, 452, 453). Great Blue Is, fm, 
is locally known ag Mono in Ophir dist. 
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Evidently named for Mono mine, which is in Deseret Is,, Humbug fm, nnd 
fGrent Blue ls., according to J, Gilluly (U. S. G. S. P. P. 173, p. 154, 1982). 


Mono series (also Monon series). 
Terms applied by C. [R.] Keyes, 1923 (Pan-Am. Geol, vol. 40, pp. 51, 53, 
19), to 2,600 ft. of Iss, in Nev. and Calif, said to be of early Camb. age 
and to be older than Prospect Mtn qtzite, “Term derived from Mono O0., 
Calif." 
Mono shale, 
Eocene (2?) : Southern California (southern part of Santa Ynez quadrangle, 
Santa Barbara County). 


R. N. Nelson, 1925 (Calif, Univ, Pub. Dept. Geol. Sci. BulL, vol. 15, No. 10, pp. 
250, 362, pl. 46, and map). At type loc. the Mono sh. consists of a series of 
sandy gray shales, in beds up to 4 Inches thick, interbedded with lght-gray, 
medium fine-crained micneeons xs, Varying in thickness from 1 to 4 inches, In 
lower part some of softer shales are locally contorted. Oval coneretions oecur 
locally, Toward top are impure Ia, ledges 1 to 2 ft. thick. At base is a rather 
hard massive coarse-crained ss. about 50 ft, thick, Total thickness of fm. 700 ft. 
texts conformably on Indian egl. and ts conformably overlain by Sierran Blanes Iw. 
No fossils, but believed to be of marine origin Extends from Mono Creek to 
Santa Cruz Creek; algo occurs on SE, side of Big Pine Mtn, Named for exposure 
in canyon of Mono Creek, at mouth of Roble Creek, Banta Barbara Co. 
M. P, Keenan, 1932 (San Diego Soe. Nat, Hist. Trans, vol. 7, No. 8, pp, 53-84). 
laleontologie evidence points to Cret. (Chico) age of Mono sh, and Indian exl. 
instead of Eo. 


Monon series. 
A term employed by C. [R.] Keyes to cover 2,000 ft. of shales, of early 
Camb, age, in Utah, to which he has applied name Timpanogos, 


Monongahela formation, 

Pennsylvanian: Western Pennsylvania, eastern Ohio, West Virginia, and 
western Maryland and Virginia. 

H. D, Rogers, 1840 (Pa. Geol, Surv. 4th Ann, Rept, p. 150). Monongahela serics.— 
The Upper Coal Measures, Exposed in valley of Monongahela River, Includes 
the beds entitled Pittsburg series in my last annual rept, and rests on Allezheny 
series, the bdy btw. the two being marked by final outcrop of the shales which are 
exposed just above Ohio River at Pittsburg. 

J. J. Stevenson, 1873 (Am. Phil. Soc. Trans, vol. 15, n. S, pp. 15-32}. Upper Coal 
Group (Monongahela River series), extends from top of Waynesburg sa, to base 
of the 3 ft. of fireclay that underlies Pittsburg coal. [This definition corresponds 
with eurrent definition of Monongahela fm. (the shorter name) except that top 
of Waynesburg conl has for many years been accepted as top of the Monongahela, 
the succeeding 1 to 15 ft. of Cassville sh. and overlying Waynesburg sg being 
included in Washington fm,] 


The present Pa. Geol, Survey classifies the Monongahela ns n group. The 
U. 8. Geol. Survey classifies it as a fm. 
Named for exposures along Monongahela River, Pa. 


Monongahela group, 
Monongahela series. 
See under Monongahela fm, 


Monongahela system. 
A term applied by F. Platt (2d Pa. Geol Surv. Rept. L, 1876) to Monet 
gahela fm. of present nomenclature 


‘Monongahela River series. 
See J, J. Stevenson, 1878, under Monongahela fm. 
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{Monongahela River coal series, 

Permian and Pennsylvanian: Western Pennsylvanin and northern West 
Virginia, 

J. P. Lesley, 1877 (24 Pn. Geol. Surv. Rept. Hy, p. xxili). Monongahela River coat 
series includes Upper Burren Measures (divided into Greene County group above 
and Washington County group below) and the Upper Productive Coal Measures 
[Monongnheln fm.) overlying the Allegheny River coal series, 

W. G. Platt, 1878 (2d Pa. Geol. Surv. Rept. Hy). [Used same definition as above, 
and stated that base of Monongahela River coal series was base of Pittsburg 
con]. ] 

Monroün. 

A time term applied by A. W, Grabau, 1909 (Sci, n. 8, vol. 29, pp. 851-356), 
to upper part of Cayuga group (SiL) of N. Y. and eontemp. deposits 
elsewhere, As defined included (descending) Manlius, Rondout, Cobles- 
kill, nnd Bertie fms. of N, Y. Sylvania ss. of Mich. and Ohio (now 
assigned to Lower Dev.), and the so-called “Lower Monroe" of old repts, 
which is now known as Basa Islands dol. 

See under Monroe group. 


Monroe beds, 
*Monroe formation. 
!Monroe group. 
Lower Devonian and Silurian: Michigan (Lower Peninsula) and northern 
Ohio, 


A. C. Lane, ns reported by M. E. Wadsworth, 1898 (Mich. Geol. Surv. Rept. 1891 and 
1502, p. 66). Monroe Deda, 100 to 220 ft. exposed, underlie Dundee Is, and rest 
on 0600 to 2,000 ft. of dol, wlt, and anhydrite, 

A. C. Lane, 1595 (Mith, Geol. Surv. vol. 5, pt. 2, p. 26). Monroe beds,—Underlte 
Dundee Ia. and overlie Niagara fm. Thickness 650 to 2,000 ft. Only 100 to 120 ft 
exposed Consist of (1) aren., thin argill dark-colored 1s. or dol, 40 to 100 ft 
thick; underluin by (2) buff ls.. 100 to 220 ft. thick; and (2) thick gyp. deposit. 

A. €. Lane, 1899 (U. S8. G. 8S. W. & P. 30). Monroe beds include near top the 
Sylvania s3, which extends persistently across Monroe Co, 

In subsequent repts the beds above Sylvania ss. were called "Upper 
Monroe” (lnter named Detroit River dol.) nnd the beds below Sylvania 
a8, Were called "Lower Monroe" (later named Bass Islands dol.). The 
Detroit River dol and Sylvania ss. were later proved to be Lower Dev, 
and Bass Islands dol to be SiL The names "Monroe fm." and "Monroe 
group” have therefore been discarded. 

Named for exposures in Monroe Co., Mich. 


* Monroe shales, 

Middle Devoninn: Northern New Jersey nnd southeastern New York. 

N. H, Darton, 1894 (Geol Roc. Am, Bull, vol 5, pp. 367, 373) Monroe shalea,— 
Dark-gray to black fissile to slaty shales, 200 to 900 ft. thick,  Underlie Bellvale 
flags and overlie Oriskany qtzites or cgl. Contain typical lower Hamilton fossils, 
according to James Hall Are 200 ft. thick at Monroe, Orange Co., N, Y. 

Replaced in N. Y. by Cornwall shale (C. A, Hartnagel, N. Y. State Mus. 
Bull. 107, 1907), because of preoccupation of Monroe in Mich. Replaced 
in N, J. by Pequanae sh. in 1908 (U. S, G. S. Franklin Furnace folio, 
No. 161), but “Pequanae’” was discarded in 1914 (U. 8, G. S. Raritan 
folio, No, 191) in favor of prior name Cornwall sh., which is now 
commonly used in both States. 
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IMonroe beds. 
TMonroe slates, 
Pre-Cumbrian(?): Southern central North Carolina (Union County). 


H, B. C. Nitze nnd G. B. Hanna, 1896 (N. C, Geol. Surv. Bull. 3, pp. 36-37). Monroe 
slates,—Bedded but little indurated or metamorphosed slates at Monroe, Union 
Co., very similar to slates at Parker mine, at town of Albemarle, Stanley Co., and at 
San Christian mine, Montgomery Co. In fresh condition the sl. is black, weathering 
to dark and light drab, greenish, and even reddish. At railroad station at Monroe 
it Hes in a low, gently undulating nntielinorium. Of sed. origin and of luter age 
than the slates and avhists to W. and N. No fossils, Provisionally placed in 


A]ronklan. 

L. C. Graton, 1906 (U. S. G. &, Bull 293, pp. 23-24, 29, 31), described (under 
heading "Monroc" beds) rocks to SW. of Monroe, Union Cos N. €. as consisting 
of horizontal or slightly tilted beds of füne-grained material, well stratified, con- 
siderably decomposed, and having the appearance of a tuff, No fossils, Age uncer- 
tain, but pre-Triassie. “It is difficult to believe that these soft rocks could have 
been present when the metamorphism of the schists took place " 


On 1932 geol. map of U. S. these rocks are mapped as pre-Camb. 


TMonroe beds, 
Pennsylvanian: Central southern Iowa. 
S. W. Beyer nnd L. E. Young, 1903 (Iowa Geol. Surv, vol 13, p. 260). Monroe 
beds —Shales and sss, with coal, constituting bulk of Cont Measures in Monroe Co. 
Overlain by Appanoose beds and underlain by Miss. 


Preocenpied. Comprises most of Cherokee sh. 
Named for Monroe Co, 


IMonroe beds, 
An abbreviated form of Monroe Creek beds (Miocene) that has been used 
by some geologists. 


Monroe gas rock, 
A subsurface porous sandy ls., thin to 75 ft. thick, in upper part of Upper 
Cret. of Richland gas feld, NE. La. (See D. Gordon, A. A, P. G. Bull, 
vol, 15, No. 8S, 1931.) 


Monroe City gas sand. 
A subsurface sand in Mansfield ss, (Penn.) of Ind. The Ind. geologists 
have also applied Monroe City deep sand to n sand of early Chester 
(Miss.) age that has been correlated with Paoli ls. of Cumings. 


Monroé Creek beds. 

Miocene (lower): Western Nebraska and eastern Wyoming. 

J. B, Hatcher, 1902 (Am. Phil. Soc, Proc, vol. 41, p. 116). Monroa Creek beds.— 
Very light-colored finegralned, not very bard but firm and massive sss., 200 ft 
thick. Grade into overlying Harrison beds and overlie Gering sss. Scant fauna. 
Well shown in N. face of Pine Ridge, at mouth of Monroe Creek Canyon, 5 mi. N. of 
Harrison, Nebr. Assigned to Mio. 


Is à part of Arikaree fm. Assigned to Mio, by most geologists, but H. J 
and M. C. Cook, 1983 (Nebr, Geol, Surv, Paper No, 5, p. 44), assigned it to 
upper Olig, 


Mons formation, 
Lower Ordovician (Beekmantown) : Alberta and British Columbia. 


C. D. Walcott, 1920 (Smithsonian Misc. Col. vol. 72, No. 1, p. 15). Mons fms 
Camb., Alberta. [Walcott fully defined this fm. in Smithsonian Misc. Coll. vol. 07, | 
No. 8, pp. 459-460, Mar, 5, 1923, when he assigned it to lower Ozarkian of Ulrich. | 
Thickness 0 to 1,480 ft. Umncon, underlies Sarbach fm, and overlies Lyell fm.] 


In 1923, 1924, and 1028 Walcott assigned this fm. to TLower Ozarkian. 
In 1924 Kindle assigned it to Camb. In 1930 P. E. Raymond (Am. 
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Jour, Scl, 5th, vol, 20, pp. 300-307) assigned the Mons "as restricted by 
Walcott in 1928" to Lower Ord. (Beekmantown) and the wnderlying 
Sabine fm, (originally included in Mons) to Upper Camb., and stated 
that there is no occasion for the use of the term Ozarkian. 


Monson granodiorite. 
Late Carboniferous or post-Cnrboniferous; Central Massachusetts, south- 
western New Hampshire, and northern Connecticut. 


B, K. Emerson, 1898 (U. S. G. 8. Mon, 29, pp. 15, 18, 41-45, 57-65). Monson gnetas 
(also Monson col. gneiaa).—A clear-gray frinble biotite gneiss, medium- to fine- 
erained, Named for occurrence at Monson, Hampden Co. Mass, 

H. E, Gregory, 1006 (Conn. Geol, and Nat. Hist, Surv. Bull. 6, pp. 114, 124), called 
this fm. Monson granite onetea. 

B, K. Emerson, 1917 (UL &, G. S. Bull. 097, pp. 241-243 and map). Monsow 
granodiorite.—A clenr-gray granite or granite gneiss of rather fine grain, generally 
purely biotitie but some of tt slightly hornblendie or muscoyitic. Although wholly 
massive and granitoid over large areas, it is generally foliated by concentration of 
biotite in darker bands, many of them rather broad, and tapering or set so ns to 
simulate eross-beddinz, faulting, corrugations, or In. diferent complex patterns In 
U.S. G. 8, Mon, 29, 1808, this rock wns believed to be an altered cel 

W. G. Foye nnd A. C. Lane, 1924 (Am. Jour. Scl, Dih, vol. 23, p. 137), regard this 
fm. as "probably Dev," 


Montague group. 
Devonian or Carboniferous (7): Yukon Territory 


D, D. Cairnes, 1910 (Canada Geol. Surv. Mem, 5, p. 27). 


Montalban. 

Name npplied in some early repts to n series of pre«Cumb, (7?) gneisses 
and mica schists in White Mtn region of N. H, and westward, which 
were supposed to be younger than IHuroniun series of Lake Superior 
region. 

According to C, R. Van Hise and €. FK. Leith (U. 8. G. 8. Bull. 360, 1909, 
pp. 87, 88) T. RS, Hunt in 1888 stated that in 1871 [where?] he gave 
the name Montalban to the young gueisses, crystalline lss.. and micaceous 
and amphibolie schists, because of their great development in White Mtns 
of N, H, 

C, H, Hitchcock, 1884 (Am. Mus. Nat. Hist. Bull., vol. 1, No. 5, pp. 178-179, pls. 
16, 17), [Sve 1884 entry under White Mtn series, which i» exsentially the same 
as Montalban group as first defined.) 


This name (derived from the Latin for White Mtn) has been in disuse for 
many years. On the 1082 geol map of U. S. these rocks in N. H. are 
mapped as preCamb., but this age is now questioned by M. Billings. 
(See under Berlin gneiss.) 

In 1928 (Am, Acad. Arts and Sci. Proc., vol. 63, No, 3) M. Billings applied 
Montalban schists to rocks beneath Chatham granite in North Conway 
quad, N. H. and correlated the schists and granite with Montalban 
group of Hiteheock, which he assigned to pre-Camb. (7). 

M. Billings, 1935 (letter dated Aug. 27). This summer. some of our field parties 
are struggling with the "Montalban schist.” WLitholegically most of it is like 
the kntazone facies of Littleton fm., and I belilere there ie little doubt that the 
Montalban is Dev. but we have not yet been able to prove this conclusively. 


Mont Alto lignite. 
Tertiary (?): Central southern Pennsylvania. 
J. P. Lesley, 1864 (Mont Alto lignite and Appalachian erosion, 30 pp, 4 pls). 
[Describes bed of lignite found recently in southern central Pa Assigned to 
Tert. and correlated with Brandon lignite of Vt, See Am, Jour, Sci, 2d, vol, 40, 
p. 119, 1855.] 
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Montalto quartzite member (of Harpers schist). 
Lower Cambrian: Central southern Peonsyivania, 


G. W. Stose, 1906 (Jour. Geol., vol. 14, p. 207). AJMontalto qtzite memb. (of Harpers 
fw.).—Hard qtzitic stratum, usually dark gray and veinod with quartz. In South 
Mtn area i£ oceur&s near middle of Harpers fm, Forms Montalto Mtn 

G. W. Btose, 1900 (U. S. G. S. Mercersburg.Chambersburg folio, No. 170), gare 
thickness of Montalto qtzite as 20 to N50 ft 


Montana group. 

Upper Cretaceous: Montana, Wyoming, Dakotas, Colorado, Utah. 

G. H. Eldridge, 1888 (Colo, Sei, Soc, Proc, vol 3, pt. 1, p. 9, footnote), Re 
under Pow Hille a9.) 

A more elaborate description of Montana group was given by Eldridge in 
1889 (Am. Jour. Sci, 3d, vol. 38, pp, 312—221), The original subdivisions 
of Fox Hills ss. and Pierre sh. are still recognized in the Dakotas, eastern 
Mont., eastern Wyo., and eastern Colo. In southern Mont. the group Is 
now divided into (descending) Bearpaw sh., Judith River fm., Claggett sh., 
und Eagle ss. In NW. Mont. it is divided into (descending) Horsethief 88., 
Bearpaw sh., Two Medicine fm., and Engle ss. In central and southern 
Wyo. it is divided into (descending) Lewis sh., Mesaverde fm., and Steele 
sh. In eastern Colo, the group is overlain by Laramie fm. (Upper 


Cret.) ; in central southern Wyo. by Medicine Bow fm. (Upper Cret.) 
and elsewhere in Wyo. and in Mont. by Lance fm. (Upper Cret.) 
Named for extensive development in Montana, especially In Upper Missouri 


River region 


(Montana hreecln. 
Tertiary: Central Nevada. (Tonopah district). 


J. E. Spurr, 1911 (Rept. on geol, of property of Montana-Tonopah Min, Co., ‘Tonopah 

Nev,, published privately) Montana breeeia,—Intrusive glassy rock that imme 
dintely preceded West End rhyollte intrusion. Named for Montann mine. 

T., B. Nolan, 1980 (Univ, Nev. Bull, vol. 24, No. 4, p. 10). Tonopah fm. as here 
defined (for what bas previously been called “Lower rhyolite’) includes rocks that 
have previously been mapped as “Glassy trachyte" and “Montana breccia,” but it 
does not Include all exposures that have been so üssigned by Spurr, Burgess, and 
others, 


Montana series, 
Name proposed by G. H, Ashley (Eng. and Min, Jour.Presg, vol. 115, No. 
25, pp. LL0G-1L108, 1923) to include Montana group and overlying Laramie 
fm. 


Montanan series. 
A term used by C, R. Keyes instead of Montana group 


tMontara granite. 
Late Jurassie (2): Western California (San Francisco Peninsula and south 
ward). | 


A. C. Lawson, 1895 (U, S. G, S, 15th Ano. Rept, p. 408, and Am. Geol, vol. 15, 
pp. 343—346). Montara granite, of undet. age, is intrusive into the erystalline 15 
{Gabilan Is.] nnd constitutes the mass of Montara Mtn, San Franeisco Peninaula. 

A. C. Lawson, 1914 (U. S. G. S. San Francisco folio, No. 193), mapped and deseribed 
these rocks na quartz diorite of pre-Franciscan age, the name “Montara granite” 


being discarded 
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Montauk till member (of Manhasset formation). 
Pleistocene: Southeastern New York (Long and Fishers Islands) and islands 
of southern New England (Block Island, Nantucket, Marthas Vineyard, 
No Mans Land, and probably Cape Cod), 
M. L. Faller, 1905 (Geol, Soc, Am. Bull., vol. 16, pp. 367-890). Montauk drift.— 
Overles Herod gravel (uncon. in placea) on Fishers Island, N, Y, 
M, L, Puller, 1906 (Scl, m. &, vol. 24, pp. 467—469). Montauk deift.—Hard, com 


paet darkgray, often partly cemented till, 75 to 150 ft. thick; on Long Island, 
Probably of Minolan age Overlies Herod gravela 


Vishera Island, and Cape Cod, 
nnd underlies granitic gravels | Hempstead] which resemble Jameco and Herod fms. 
(See also U. 8. G. 8. Bull. 285, pp. 4 idl.) 

M. L, Fuller, 1914 (U, S. G. S. P. P. 8S2 Montauk till memb. of Manhasset fm.— 
Consists of two beds of till separated by n gravel bed. Thickness O to 600 ft, on 
Long Island. Resta uncon, on Herod gravel memb, and js uncon, overlain by 
Hempstead gravel memb, of Manhasset fm. Time of deposition called Montauk 


wubetuge. 

J. B, Woodworth, 1934 (Harvard Coll. Mus, Comp. Zool. Mem., vol. 52). Montauk 
HH memb, of Manhasset fm. present on Block Island, Marthas Vineyard, Nantucket, 
No Mans Land, and probably on Cape Cod. 

F, G. Wells, 1925 (Geol, Soe, Am, Proc, 1934, p. 121), regarded Manhnsset fra, as of 
Wisconeln nwe. 


Named for oeeurrenee at Montauk Point, Long Island. 


Montauk substage. 
The time covered by deposition of Montauk till memb, 


Montebello sandstone, (In Hamilton formation.) 
Middle Devonian: Central Pennsylvania (Perry County). 


E, W, Claypole 1885 (2d Pa. Geol Surv. Rept. FE, pp. 67-608). Hamilton (Monte- 
bello) ss.— S8, 500 to SOO ft. thick, separating Hamilton upper eh, from IHamllton 
lower sh. in Perry Co, Overlain by Montebello fossi] ore, 2 ft, thiek, The pro 
portion of sand diminishes rapidly to N, and W., until the intermediate sh. becomes 
*o thick that it forma most of fm.. but is overlain and underlain by thin was. 
Exposed st Montebello Narrows, on Little Juniata River, At ite southernmost 
exposure, near Marysville, it is 800 ft. thick. 

J. P, Lesley, 1892 (20 Pa, Geol, Surv, Summ, Final Rept, vol, 2). Selinsgrove 
upper ss.— Montebello upper se. of Claypole, 


Monte Cristo diorite. 
Pre-Permian (?): Southenstern Alaska (Upper ‘Tanana River region). 
ST). Monte 


W. C. Mendenball and F, C, Schrader, 1908 (U. 8. G. 8S. P. P. 15, pp. 3: 
Oristo diorite.—Medium- to coarse-grablned granitoid re belonging to diorite 
family. Named for exposure on Monte Cristo Creek, Nabesna and Chisana River 


region. 
Monte Cristo limestone, 

Mississippian (lower and middle): Southeastern Nevada (Goodsprings 
region), 

D. F. Hewett, 1931 (U. 8, G. S, P. P. 162, pp. 9-10, 17, ete). Monte Crieta Ta~ 
Includes atl Mises, rocks fn Goodsprings quad. | Divided into 5 members (descend- 
ing): (1) Yellowpine 1s, memb., 0 to 120 ft,; (2) Arrowhead Is. memb., 0 to 20 ft. ; 
(3) Bullion dol memb., 5 to 300 ft; (4) Anchor la. memb., 65 to 400 ft.; 
(5) Dawn ls. memb., 60 to 400 ft. Underlies (probably uncon.) Bird Spring fm 
(Penn.) and overlies Sultan Ik. (Dev.). Fossila [listed] are lower and urlddle 
Miss, according to G. H. Girty. [Mr. Hewett sent an advance copy of bis Good 
springs section, and of the names he proposed to apply to the fms., to W. 8. Glock, 
who in 1929 (Am. Jour, Sel, Sth, vol. IT, pp. 220-329) described the Monte Cristo ta., 
in east-central part of Spring Mtn Range, Goodsprinis quad. | 


Exposed near Monte Cristo mine, Goodsprings quad., but the mine itself is in 
Anchor ls, menib, 
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Monte de Oro formation. 

Upper (?) Jurassie: Northern California (Oroville, Butte County). 

H. W. Turner, 1896 (U. S, G. S, 17th Ann. Rept., pt. 1, p. 548). Monte de Oro Im.— 
Plant-beüring clay sl. with some cgl. The sintes are very similar to those of 
Mariposu fm., from known areas of which they are, however, widely separated. 
Oceur near Oroville, just 8. of Monte de Oro, Hutte Co 


Local name for sl. whose relations to Mariposa al, still remain undet 


Montego formation. 
Pleistocene: Jamaica. 


It. T. Hill, 1899 (Harvard Coll. Mus. Comp. Zool. Bull, vol. 34, p. 102), 


Montell sandstone, (In Allegheny formation.) 
Pennsylvanian: Western Maryland and northern West Virginia. 


C, K. Swartz, W. A. Price, and H. Bassler, 1919 (Geol, Roc, Am, Bull., vol. 30, p. 572! 
Montell s&,—Underlies Lower Freeport coal and overlies Montell rider conl; all 
Included In ANegheny fm. 

C. K. Swarts, 1922 (Md. Geol, Surv. vol. 11, pl. 6), showed Montell as. as Including, 
near ita top, Montell rider conl, and as overlying Upper Kittanning (Montell) coal. 
On p. 50 he stated that it is 50 ft. thick, persistent over large areas, frequently 
forms cliffs, is found above Montell coal, Is fner-erained and more argill, than 
the lower axa. of Allegheny fm. but is conglomernutic W. of Piedmont, W. Vi, and 
that it Is named for jts position above Montell coal, 


Montello granite 
Laurentian: Central southern Wisconsin (Marquette County). 


R. D. Irving, 1877 (Geol, Wis., vol. 2, p. 521) Montello granite —Pink granite out- 
eropping in village of Montell, Assigned to Laurentian. 

€. R. Van Hise and C. K. Leith, 1911 (U. 8. G. S. Mon. 52, p. 365). "Muy be sup 
posed to be pre-Huronian." 


This granite is known to the trade as Montello granite. 


Monterey group (San Francisco region), 
Monterey shale. 
Miocene (upper, middle, and late lower) : Western Californin, 


WwW. P. Blake, 1856 (Phila. Acad. Nat. Scl, Proc, vol 7, pp. 328-331). Monterey 
fm., consisting of regular strata of light-colored, prevallingly white argill and 
aren. material, the particles being very fine nnd firmly Impacted, so that in some 
places the strata break with smooth curved surfaces, and have a semivitreous laster. 
Top 50 ft. very rich in diatoms, and the underlying beds may be equally rich 
Thickness undet, Typical section is about 2 mi, SE. from center of town of 
Monterey, aud it forms a portion of a hil] 500 to 600 ft. high, which fronts the bay 
and rises on E, side of stage road to San Francisco, This hill is separated from 
bay by a broad sandy plain and a belt of sand hills along the beach. The detulled 
section approximates 81 ft, exclusive of basal memb,, which “extends down for 3 
long distance," The fm. is uncon. overluin by a rudely stratified or n*xorted 
mass of boulders and gravel like the accumulation along a beach, and |t appears | 
to be conformubly underlain by Tert. strata that underlie part of town of Monterey | 
und extend to and beyond the Mission of San Carlos. Ia quarried near town of 
Monterey. [Blakes heading (p. %28) calls the beds Tert, fm. of Monterey, Calif 
After dexeribing the fm. he called it Monterey fm. on p. 331.) 


Monterey sh. was approved by U. S. Geol Survey in 14002, after corre- 
spondence with Calif. geologists. 


A. C Lawson, 1893 (Univ. Calif. Pub. Bull Dept. GeoL, vol. 1, p. T). ‘The (Mio.! 


series wis among the Arst which attracted attention of earlier writers—Trusk (1854) 
also Blake (1856)—and it has since become famous for “infusorial” remains which 
it contains, being known to collectors as Monterey fm. Thia name, under form 
"Monterey series," will be adopted as local designation of the series, Thicknes® 
1,000-4- ft. around Carmelo Bay. Overlain by “terrace fms." and rests, with 
erosion uncon., on Carmelo gerles (Tejon, Eocene?), 
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G. IL Ashley, 1895 (Jour. Geol, vol. 3, pp. 439—440). "The Monterey series was long 
ago described and assigned to Mio, and later determinations have not modified 
that de 

G, D. Louderback, 1913 (Calif. Univ. Pub., Dept. Geol. Sci. Bull, vol. 7, pp. 191-241), 
proposed Monterey series to include all Mio, deposits as well as underlying Sespe fm. 

A. C, Lawson, 1914 (U. &. G. S. San Francisco folio, No. 192). Monterey group is 
divided inte (descending): Briones sx, 2,900 ft, containing Hercules sh. memb, 
near middle; Rodeo sh., GTO ft.; Hambre ss, 1,200 £t, ; Tice sh., 460 ft, ; Oursan s8., 
800 ft.; Claremont sha 800 ft. ; and Sobrante ss, 400 ft. [Subsequent studies of 
B, La Clark resulted in excluding Briones ss. from Monterey group.] 


From 1013 to 1 the U. S. Geol. Survey included Vaqueros ss. in Monterey 
group, because it was believed that basal ss, at Monterey (thin to 200 ft. 
thick) represented that fm. This basal ss. at Monterey, however, is now 
considered to be younger than Vaqueros, The Vaqueros was, therefore, 
in 1955 excluded from the Monterey, und Monterey sh. was adopted for a 
lithologie unit of variable Mio. age, consisting predominantly of hard 


slllea:cemented shales and soft shales carrying siliceous micro-fossils, It 
ineludes, in different arenas, beds of upper, middle, and even late lower 
Mio In Palos Verdes Hills it ranges from middle Mio, into upper 
Mio, ; in Kettleman Hills it includes only part of upper Mio. In Palos 
Verdes Hills it is divided into 3 members, named (descending) Malaga 
mudstone memb. (upper Mio.), Valmonte dintomite memb. (upper Mio.), 
and Altamira sh. memb. (upper and middle Mio.). As now defined the 
Monterey sh. is in places underlain by Vaqueros ss. or Temblor fm., nnd 
in other places by older rocks. In Palos Verdes Hilla it rests uncon. on 


Franciscan (?) fm. In some regions it is overlain by Santa Margarita 
as., and in other areas its upper part grades laterally into Santa Margarita 


In still other arcas it is overlain by San Pablo group, and in other 
places it Includes time equiv, of the San Pablo, In San Francisco region 
the Monterey deposits (post-Vaqueros) are still called Monterey group. 
For detalla regarding present interpretation of Monterey sh. see report hy 

| W. P. Woodring, M. N. Bramlette, and R. M. Kleinpell (A, A, P. G. Bull, 

| vol. 20, No, 2, pp. 127-140, 1936). 


! Monterey sandstone. 
Lower Devonian: Northwestern Virginia and western Maryland. 


N. II. Darton, 1892 (Am. Geol, vol. 10, pp. 13, 15-16). Monterey 98.—Coarse-grainod 
light-colored ss, or moderately silleMied qtzite, usually frinble in weathered outerops. 
Fossila mainly Oriskany forms, but Lower Helderberg und Hamilton fossils are 
intermingled to greater degree than in N. Y. Oriskany. Beda comprise not only 
Oriskany but in upper part representatives of the several coordinate members of 
Corniferous group. "Thickness 0 to 30D ft, Uncon. underlies Romney sh. Overlies 
Lewistown Is 


Preoeeupled. Replaced by Ridgeley as, 
Named for Monterey, Highland Co., Vit. 


! Monterey conglomerate, 
Pennsylvanian: Northeastern Tennessee (Overton, Fentress, and Putnam 
Counties). 


L. €. Glenn, 1925 (Tenn, Geol, Sury. Bull, 33H, pp. 276, 277, 309-872, 374). Monterey 
col, (also Monterey or Bonair egt. ).—'The cel. at Monterey [Putnam Co.] is generally 
believed to be sume as Bonair cyl memb, of Lee fm. Massive pebble-bearing cg, 
varying in thickness from 15 to 40 ft. To northward appears to be cut out or to 
thin out at Obey City, Overton Cò., but 1s conspicuously developed to E. and aeross 
the line into southern Fentress Co, Overlies Whitwell sh, and underlies Vandever 
sh. A subdivision of Lee fm. 


Sume as Bonair ss., of Lee group. 
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+Monte Sano limestone {also TMontesano group). 
Mississippian: Northern Alabama, Tenne 


Kentucky, and Illinois. 


E. O. Ulrich, 1911 (Geol Soc. Am. Bull., voL 22, pl 29). [Om pl. 29 Monte Sana ia 
used in "General time seale’ to include Tribune, Cypress, nnd Ste. Genevieve 
There is no other definition in book cited.) 

Y. O. Ulrich, 1916 (Geol, Soc. Am. Bull, vol. 27, p. 157), casually referred to the 
lower or Montesano group of the Chester, but did not define term, 

E. ©. Ulrich, 1917 (Ky. Geol. Surv. Mississippian serlea in. western Ky.. pt. 2, pp. 25, 
28, 45, 51, 52 59, 68, 100, 110, 125—141, 197, 199, 200, 200, ple. D and F), used 
Montesano 1s. and Montesano group to include Gasper oolite, Aux Vases as Rie. 
Genevieve ls, and equiv. fms. in Ky. and IH. “Underlies Cypress or Hartselle 


and uncon. overlies St. Louis Is.” 
Corresponds to lower part of Chester group. 
Named for exposures at Monte Sano, Madison Co., Ala. (The town aml 
ridge are spelled with final o on U. S. G. 5. topog. map.) 
Montesano formation. 
Miocene (upper): Southwestern and northwestern Washington. 


€. E. Weaver, 1912 (Wash, Geol Surv. Bull. 15, pp. 10-22) Montesano fme 
ive coarse-grained light-brown se», with many interealated Lenses oi 


Largely mas 
cgl. and grit; shales subordinate in lower part but common in upper part, Thick 
ness 5,000 ft, Upper Mio. fnuna. Uncon. overlies Chehalis fm. (Lower Mio.) 
Named for Montesano, Chehalle [Grays Harbor] Co, 

€. E, Weaver, 1916 (Wash. Geol Surv. Bull, 15) The upper Mio, marine inverte- 
brate fauna of Wash, is ealled Yoldia strigata zone, from presence of this most 
characteristic species. Only 1 faunal horizon Is recognized in the fmi, and it js 
upper Mio, The strata containing this fauna are termed Monterano horizon or, 
more appropriately, Montesano fm. Ta confined to 2 widely separated areas, the 
larger in Grays Harbor region, mostly S. of Chehalis Hiver, and the smaller in 
SW. Clallam Co., in vicinity of junction of Soleduck and Rogachlel Rivers Max 
thickness 5400 ft., in Grays Harbor region, Overlies Wahkiakum horizon uncon 


TMontevallo conglomerate. 
Pennsylvanian: Northern central Alabama. 


J. Squire, 1890 (Ala. Geol Surv. Rept. Cahaba eost! field, pt, 1, passim! Cot 
group, the great Montevallo cylh, the cap rocks of our Alobama Coal Measures 
Overlies Montevallo coal, Thickness 500 ft, 


Is a egl. at top of Pottsville fm. 
Probably named for exposures at Montevallo, Shelby Co, 


tMontevallo formation 
Lower Cambrian: Alabama. 


E. A, Smith, 1800 (Ala. Geol Surv, Rept. on Cahaba conl field, p. 148 and map). 
Montevallo or Choccoloceo shatea—Sauidy shales of varlezated colors Original 
materini cnic. sh., but at outerops the calc, matter has been thoroughly leached 
out and only the more siliceous parts nre left, Sometimes the shales are tough 
nnd hard and, especially toward E, assume characters of semicrystalline rocks. 
In upper part are beds of blue Is. nnd gray dol which are often difflj)eÓujt to 
distinguish from similar rocks in overlying Knox dol Underlles Knox dol and 
overlies Coosa shales. Includes Weisner qtzite, usually interbedded in lower part. 
[Owing to faulting the relations of (Montevallo sh, to ?Coosu xh, Conasauge 
si, and Rome fm. were misunderstood. Now, however, typical Montevallo sli 
is known to be same as Rome fm, (Lower Camb.) and to underlie Conasaugd 
sh. which is same as fCoorn sh Rome fm. is better established name, (Se 
C, Butts, Ala. Geol. Surv. Spee, Rept. No. 14, p. 65, 1026.) As frst defined, 
i. e, Including rocks up to base of Kuox dol., the Montevallo was of Middle and 


Lower Camb, age.] 


Named for Montevallo, Shelby Co, and for Choccoloeco, Calhoun Ca. 
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Montezuma schist. 
Pre4'umbrinn; Western North Carolina. 


A, Keith, 1908 (U, S, G, & Cranberry follo, No. 90, p. 4). Momfezuma sehist.— 
Vine grained epldotic and chloritie achista and amygdaloids, of very uniform 
appearance. Originally probably a basalt Sehists are bluish black, gray, or green 
When fresh, becoming more green and yellowish green on weathering. 
daloid beds occur 


The amyg- 
chiefly along NW. areas of the fm., and consist of bluish-gray 
groundmass with cavities (the size of a pea) filed with quartz, feldspar, and 
epldote, Assigned to Algonkinn (7). 


Named for Montezuma, Cranberry quad., in Mitchell Co. 


Montezuma quartz monzonite, 
Focene: Central northern Colorado (Montezuma region, Summit County). 


H. B. Patton, 1909 (Colo, Geol. Surv, Txt Rept., pp. 125, 126, 128, 


map, M onte- 

suma granite,—Piukish-gray blotite granite with large porphyritie feldspar crystals. 

An intrusive rock, but does not occur in dikes. Town of Montezuma, Summit 

€Co,, ig built on this rock Js believed to be younger than Santa Fe granite, 
in contact with Idaho Springs fm. [pre-Camb. ] 

J, W. Vanderwilt, 1982 (10th Int, Geol. Cong. Colo. Guidebook), sinted the quarts 
monzonite porphyrivs of thik recion sre locally ealed Montezuma granite, and 
n According to unpublished ms. by T. 5. Lovering the Montezuma 

: quarts monsonite, TE emt» the thrust. fault that was formed during 

Laramide revolution and is older than Piattop peneplain, of late Lo. 


In 


e 


' of IZocene age. 


"gen nite" 
ane, 


Montezummn shales. 


Jurassic; Southwestern Colorado and northeastern Arizona. 
€. [I] Keyes, 1926 (Pan-Am, Geol, vol, 65, No. 4, pp, 303, 506),  Zunlan 


aided into (descending) MeElmo shales, Lohall ss, Montezuma shales, 
Arido & 


series 
nnd 

Latter 3 correspond to the LaPlata of Cross, For the middle shaly 
murine beds of the LaPlatn the title Montezuma shales is sugsested, the name 
being derived from Montezuma Oo, in SW. Colo. 

C, [R] Keyes, 1936 ¢Pan-Am. Geol, vol. 66, No. I, p. 72, and No. 3, p. 225). 


Lohali ss. 13 preoccupied and is here replaced with yende ss. 


The Montezuma shales of Keyes appear to correspond to Kayenta fm. 
(See U. 8. G. S, P, P. 182, 1936, table opp. p. 37.) 


*Montgomery buhr, 
*Montgomery grits. 
Montgomery sandstone, 
Mississippian: West Virginia and Virginin. 


W. B. Rexera, 1838 (Va. Geol. Surv. Rept, 1837, p. 17) In Floyd Co., Va., associ 
ated with the valley |] oecurs that interesting and valuable siliceous deposit, the 
Montgomery Buhr. Varies from grayish and yellowish white to deep orange brown, 
nnd presents a cellular texture and m great bardness and sharpness of grit. Is 
used for millstones. 

W. B. Rogers, 1870 (Mocfarlane’s Geol, Ry Guide, p. 179). Montgomery grits and 
coat measures, of Lower Carbf. age, underlie Greenbrier ts. and overlie Catskill. 


In some repts bas been called “Montgomery så.” Is same ax Price fm., the 
name by whieh it is generally known, Probably named for Mont 
gomery Co. Va. across which Price fm. ocenpies n wide belt. The 
Price fm. was named for Price Mtn, in Montgomery Co, 

Montgomery limestone. 
Silurian (Niagaran): Northern California (Taylorsville region). 


J, & Diler, 1892 (Geol, Soc, Am. Hull, vol 3, pp. 370—294). Montgomery 5, of 


Niagara age, 10 to 60 ft. thick. Older than 'Tuylor[s]vllle slates and younger 
than Grizsly qtzite. 
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. Diller, 1908 (U, G. S. Bull. 353) Montgomery is.— Light to dark bluish 
gray Is. with occasional knots or benches of black chert. The form of the la. 
lx lenticular, and the largest lentil, whieh is on crest of N. end of Grizzly 
Mtns ond is fossiliferous, has thickness of 60 ft. with length of about 200 
Five of these Js. lentils have been found. One is on S. bank of Montgonwu 
Creek, where it forms prominent eliffs at an altitude of about 4,000 ft, R 
conformably on Grizzly fm. Believed to be uncom. with overlylng Taylorsville fm. 


Named for occurrence on Montgomery Creek, 24% mi. S, of Taylorsville, 
Plumas Co. 


{Montgomery formation. 
Silurian: Southwestern Ohio, southern Indiana, and northern Kentucky. 


A. F. Foerste, 1800 (Cincinnati Soc. Nat. Hist. Jour, vol, 18, pp, 189, 190) 
Clinton or Montgomery fm.—V« pure fossiliferous pink or red Is, becoming 
more siliceous enstward; 10 to 35 ft. thick. Overlaln by white Dayton Is. In 
Ohio and by Osgood sh. in southern Ind.; underlain by Lower Sil. Belfast bed, 
Ineluded in Niagara group. Formerly called Clinton fm., but perhaps more 
Niagara thun Clinton. 


x 


irüssfield Is. 


Preoceupied, Replaced by I 
Named for Montgomery Co, 


Montgomery bed. (In Jackson formation.) 
Eocene (upper): Northwestern Louisiana (Grant County). 


I. L. Casey, 1902 (SeL, n. &, vol. I5, p. 716). Montgomery bed.—Light hine- 
argill . marl, 6 ft. thick. Outeropa in well-known long low bluff at Montgomery, 
La, Older than Kimbrel bed, from which fossl]& Indicate it is swepurated by a 
considernble Japse of time. Included in Jackson stage. Named for exposures 


nt Montgomery, Grant Co, 


Montgomery Creek formation, 
Focene; Northern California ( Redding region). 


H, Williams, 1932 (Calif, Univ, Pub., Bull. Dept. Geol, Rei, vol, 21, No. S, p, 215) 
Resting directly orm Chico rocka In aren W. of Lassen j* a series of freshwnter 
sands and gravels, containing abundance of andesitie detritus, which Diller classed 
with “Ione” fm., as Mio Recently these deposits have been restudied by [R. D.] 
Russell, by whom they have been termed Montgomery Creck fm.. provisionally as- 
signed to Eo., and possibly thit s equiv. of the Lor : redefined by Allen, Rus- 
sell has also suggested that the Susanville gravels, lying SK. of Lasson nnd con 
taining an admixture of rhyolitie tuff, may be tentatively correlated with Mont- 


gomery Creek fm. 

N, E. A, Hinds, 1933 (Calf, Jour. Mines nnd Geol, vol. 20, Nos, 1 and 2, pp. 79, 
114). Montgomery Creek fm.—Along SE. slopes of Klamath Mtns in Kosk Creck 
ond Pit River Canyons, farther to 8. on Montgomery Creek, and at n few other 
localities 1s a series of dominantly fluclatile brownish arkosie as., sandy shales, and 
egls, which Diller in Redding folio called "Ione" fm. and dated Mia, on determina 
lion of fossi] loaves by Knowlton, These strata have recently been examined by 
HK. Dana Russell, who was associated with me in the geologic studies of southern 
Klamath Mtna, and will be described by him as Montgomery Creek fm. in a rept 
now in preparation. Determination by R. W. Chaney of a flora discovered hy Rus 
sel! indicates n later Middle Eocene age for the fm, and Russels fleld and labors 
tory studies prove that the fm, is not Ione fm. ns Allen has recently redefined it 
nlong E. margin of Great Valley. The sediments appear to have come from the 
E. ond NIE, but actual source is not known, Only a limited aren of this fm. ap 
pears along E. margin of Redding quad. S. of Little Cow Creek, Most of strata 
Diller mapped as lone belong to the Plio. Tuscan and Tehama fms, which overlie 
Montgomery Creek fm. The Eocene deposit» of Weaverville quad. are here named 
Weaverville fm. 


Monticello rhyolites. 
PreCambrian: Central Virginia. 


W. A. Lambeth, 1901 (thesis presented to Univ. Va.. p. 11) Monticello. yhyolites, 
of IKeweennwan age, in Monticello arcu, Albemarle Ce 
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Monticello schist, 
Pre-Cambrian: Central Virginia. 


W. A, Lambeth, 1901 (thesis presented to Univ, Vi, p. 9) Monticello sehists,— 
Universally erystalline and fine-grained even when slaty; hard; break with splintery 
fracture; structure marked by joint planes and quartz veins from thickness of a 
hair to an inch or more; hornblende in flattened tabular crystals; scales of mica 
cong eblorite and epidote give rocks m green color. Assigned to Keweenawan 
epoch of Algonkion. 

T. L. Watson and S, L. Powell, 1911 (Am, Jour. Scl, 4th, vol. 31, p. 36). Monticello 
schist is Catoctin schist of Keith. Derived chiefly from baste volcanic rock (ba 
sult) of Algonkian age. 


Monticello dolomite. 

Silurian (Niagaran): Central eastern Towa, 

C. [R.] Keyes, 1012 (Iowa Acad, Sel Proc, vol, 19, pp. 149, 150), Monticello ter 
rance—DoL, 60 ft, thick, forming top fin, of Niagarun series; Overlain by Goweran 
series and underlain by Hartwick dol, of Niagaran series. Separated from Hart- 
wick dol, by ita fauna, 


Probably named Tor Monticello, Jones Co, 


Montijo conglomerate. 
Age (7): Panama, 
©. H. Hershey, 1901 (Calif. Unlv. Dept. Geol, Bull, vol. 2, p. 241). 


Mont Joli formation. 
Devonian: Quebec, 
See Mount Joli fm. 


Montosa limestone, 
See under Mosca lx, Is a part of Madera 13, Penn, N, Mex, 


Montoya limestone. 
Upper Ordovician: Western Texas and southern New Mexico, 


G. B, Richardson, 1908 (Am. Jour. Sch, 4th, vol, 25, pp, 416, 478-479), Montoya 
Is,— Upper part, which carries Richmond fossils, according to E. O, Ulrich, is pre- 
vallingly gray 1s, churacteristically mag, in places seamed with conspicuous bands 
of ehert a few inches thick; some beds are almost white, while others are dark. 
Lower part is commonly marked, in El Paso quad., "Tex, by massive dark-colored 
l&, containing little or no chert and carrying charncteristic Galena fossils, mc- 
cording to E, ©. Ulrieh, "Phe two parts cannot always be distinguished lithologi 
cally. "Thickness 250 ft. In Van Horn quad. the base of Montoya tx commonly 
Marked by presence of thin-bedded carthy yellow and reddish ls., but otherwise in 
both quide, the contact with underlying El Paso Is. ia apparently conformable, Is 
overlain by Fusselman Ia., of Niagara age, 


Further studies of faunas contained in Montoya Is. resulted in assigning 
the lower fauna to preRichmond Upper Ordovician 

Named for Montoya station, on Santa Fe Ry., abont 10 mi. above WI Paso, 
Tex. 


Montoyan series, 
A time term employed by C. R. Keyes to cover a part of Montoya I9 


Montpelier sandstone. 

Middle (*) Devonian; Southeastern Town. 

C, R. Keyes, 1893 (Iowa Geol, Surv. vol, 1, pp. 40-40, pL 2). Montpelier 58 —Con 
siderable thickness of fossiliferous sss. developed at and near Montpelier, Lowa 
Assigned to Middle Dev. Older thun Lime Creek sb. and younger than Cedar Val- 
ley In. [Some writers apparently include this in Cedar Valley la.] 


Named for Montpelier, Muscatine Co, 
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Montpelier. 
Tertiary: Jamaicn. 


kR. T. Hill, 1899 (Harvard Coll. Mus. Comp. Zool, Iwil., vol 34, pp, 76-75), 


tMontpelier slate, 
Ordovician: Northeastern Vermont (Washington County). 


C. H. Richardson, 1906 (Sth Rept. Vt. State Geol, p. 95), The terms Montpetier at., 
Northfield sl, and Montpelier and Northfield. sl, have been used int ungeably 
and indiscriminately in repts om geol. of Vt. If there has been any discrimination 
whatever, “Northfield sl" has been used more in a commercial sense than in the 
designation of m geological fm. I would propose, therefore, the single term 
Montpelier at. for the terrane that bas been formerly discussed under these differ 
ent nnmes, The name Montpelier is here nppiled for first time in a purely ge 
logical sense to the belt of sl that Danks the preCamb, achint to EL of Green 
Mtn axis, lying conformably upon and often interstratified with Waits Hiver te 
It is n highly metamorphic rock derived from beds of plastic clay. [On p. 115 he 
atatea that U. S. G. S. has adopted Memphremagog sl, instead of Montpelier sL, 
preoccupied. Pl, 18 of 11th Rept, Vt. State Gool., 1918, maps this sl, na extending 
trom Montpelier to Northileld,} 


Montreal formation. 
Quaternary: Canada. 


H. M, Ami, 1900 (Roy. Soc, Canada Proc. and Trana, 24 ser, vol 6, >c. 4, pp 
103, 224). 


Montreal amygdaloid. 
Pre-Cambrian (Keweenawan): Northern Michigan. 


A. C. Lane, 1911 (Mich. Geol and Bilol. Surv, Pub. 6, geol, ser, 4, Ag. 28). Montreal 
amygdaloid belongs in Central Mine group According to A. C. Lane (1911) jt 
Iles 150 to 224 ft. below Houghton cogl, and la fonrth lode below that egi. 
The minerulised part is the Montreal lode, Probably named for occurrence io 
Montreal mine, Keweenaw Co. 


Montreal flow, 
Includes Montreal amygdaloid and underlying trap. 


Montrose sandstone, 
Upper Devonian: Southern-central New York and northeastern Peun- 
sylvania. 


Ia Vanuxem, 1840 (N. Y, Geol Sarv, 4th Rept, p. 381), Montrose as, or 8s. af 
Oneonta.—Many veins of gray ss. and sometimes red s&,; when weathered exhibits 
peculiar structure, to all appearance owing to manner in which it was deposited 
in water ; often contains plant remains and thin coal, Ds found in Otsego, Chenango, 
and Broome Counties, N. Y., and covers the whole of upper part of Susquehannal 
Co, Pu, where it surrounds town of Montrose Younger than Chemung group 
und the last or upper rock of Third district. 


See under Oneonta ss, also under Honesdale ss. group. 


C. A. Hartnagel, 1912 (N. Y. State Mus, Mab, 19, p. 52). The nommarine Oneonta 
es (1840 Vanuxem) is “Montrose sz, or ag. of Oneonta" of Vanuxem, and ia of 
Portage age, 

G. IL. Chadwick, 1932 (Eastern States Oll and Gas Weekly, vol 1, No. 17, p. 7) and 
1088 (Scl, n. s, vol. 77, pp. 86-87). Montrose fm. of Vanurem is upper Chemung 
or Wellsburg ss. changed to red beds. The true Oneonta ss. is older and of 
Ithuen (lower Portage) age. 

G. H. Chadwick, 1933 (Pan-Am, Geol, vol 60, No, 4, p 283). [IL C] White 

(Rept, G5, 1881) devised some subdivisions for bis “Catskill,” including a “Mont 

rose red sh." that foils to match his sanguine description of jt: but Vanuxem 

had called this whole mass Montrose two score years before, Nor had Vanuxem's 
term lain idle, for Hall had frequently adverted to it in print and public, Hence 
to these Wellsburg, or true upper Chemung, red-beda, as a whole we must now 
restore Vanuxem's approprinte name Montrose, discarding White's fanciful restric 
tion of it. The interfüngering of the Wellsburg and Montrose may be well seen 
around Skinner's Eddy, Pa. 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 1413 


Montrose red shale. (In Catskill formation.) 
Upper Devonian; Northeastern Pennsylvania. 


I. C. White, 1881 (2d Pa. Geol. Surv. Rept. G,, pp. 68, 115). Montrose red sh 
Underlhes Honesdale ss. group and overlies Paupack ss. in Susquehanna and Wayne 
Counties, Thickness 180 ft, At least two-tbirds of mass in Montrose county is 
red sh.; the rest is several intercalated beds of gray ss. Around Honesdale there 
is at Wast 150 ft, of red sh., the rest being intercalated gray ess. At Montrose 
[Susquehanna €o,], the type loc, 125 ft, of almost blood-red sh. is visible, and it 
contame very few sandy layers, 

1. C. White, 1882 (2d Pa. Geol Surv, Rept. G6, pp. 94-101). Montrose red sh. is 
1,500 ft. thick in Pike and Monroe Counties, where it underlies Honesdale ss 
group and overlies Delaware River Anga (the New Milford and Paupack s& of 
Rept. G5). [Other repts give thickness of 2,000 ft.) 

G. H. Chadwick, 1033. [See 1922 entry under Montrose as.) 

B. Willard, 1036 (Geol, Soc, Am, Bull, vol, 47, No. 4, p. 584), renamed the Mont- 
rose red sh. of White the Damascus red sh., the name Montrose being preoccupied 
In N.Y. “White's type loc, was not well chosen, for at town of Montrose, Suaque- 
hanna Co., the tm. is rather poorly exposed," 


tMontrose chert. (In Osage group.) 
Mississippian: Southeustern Iowa. 
C, R. Keyea, 1895 (Towa Geol, Bury. vol, 3, pp. 320, 341, 445), Montrose chert.—The 


finty beds, SO ft. thick, forming top part of Upper Burlington l& in Lee Co., 
Iowa. Overlain by Keokuk ls, 


These beds are now included in Keokuk ls. (See under Keokuk 1s.) Ac 
cording to F. M. Van Tuyl, 1925 (Iowa Geol. Surv. vol. 30, p. 146), they 
are not now exposed ut Keokuk, the type loc. of Keokuk 1s., but were 
formerly visible in excavation beneath the bed of Miss, River for the 
Keokuk dam. 

Named for exposures at Montrose, Lee Co. 


Montrose moraine. 
Pleistocene (Wisconsin stage): Southern Minnesota (MeLeod and Wright 


Counties). 


F, Leverett, 1982 (U. 8. G. 8. P. P. 161, pp. 85-80) Included in Crow River 


moralnie system Village of Montrose, Wright Co, tk on this moraine 


tMontville type. 
Pre-Cumbrinn: Northern New Jersey. 


PF. L. Nason, 1889 (N. J. Geol, Surv. Anm. Rept. 1889, p. 31). Montville type— 
White crystalline Ik. of varying degrees of purity Provisionally assigned to 
Archean, but Archean age not yet proved. Occurs at Montville, also at Franklin 
Furnace, where it bs intimately associated with the Franklin type. 


Same as Franklin ls. 


Monument andesite. 
Tertiary: Southwestern New Mexico (Sierra County). 
C. R. Keyes, 1908 (Am. Inst. Min. Engrs. Hi-Mon. Bull. 10, pp, 7-21). Monument 
andesite, Tert., 250 ft. thick. Type loc, Monument Peak, near Lake Valley [Sierra 
Co, ]. 


Monument Creek group. 
Oligocene and Eocene: Eastern central Colorado (Denver Basin region). 


F, V. Hayden, 1869 (U. S. Geol, Surv. Colo. and N. Mex. 3d Ann. Rept, pp. 29-40, 
80), Monument Creek vroup.—Varieguted sands, sss., and aren. clays, nearly 
horizontal, resting on upturned edges of older rocks. They range from coarse 
puddingstones 10 very fine-grained sands or ses.; very little lime in entire series; 
much ferruginous matter. Occurs 40 mi. S. of Denver, in region of South 
Platte Canyon to Colorado City.  Occupies space about 40 mi, E. to W, and 
50 mi N, to & Monument Creek [Castle Rock and Colorado Springs quads.) 
Üows through this tertiary basin. 
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F. V. Hayden, 1876 (U. S. Geol and Geog. Surv. Terr. 8th Ann. Rept., pp. 32. 
36-37). "The peculiar group of fresh-water strata which in 1869 I called the 
Monument Creek group, extends to a polnt within about 20 mi. of Denver, where 
the lignitic sediments return to their usual character, The group is 1,500 ft 
thick and consists of (descending): (1) Variegated sss, brick red, whité, and 
yellow, varying from fine-crained ss, to puddingstone; (2) rather massive se, 
varying from puddingstone to fine-grained ss. usually of light color, sometimes 
a yellow or iron rust, It may be synchronous with upper part of White River 
group [Olig.]. 

G. H. Eldridge, 1888 (Colo. Sci. Soc, Proc, vol. S8, pt. 1, pp. 56-112). Monument 
Creek beds —Embraces true Monument Creek group of Hayden Survey. Extends 
only short distance into SE, corner of Denver region, hut oceuples Imroense 
nren beyond, Its manner of occurrence shows a break in continuity of ita 
deposition sufficient in point of time for formation of a bed of rhyolitice tuff 
40 ft. thiek, This bed of lava does not extend into Denver feld but bs well 
exposed in vicinity of Castle Rock. Though the group is perfectly divisible into 
2 distinet fms, it is for present better to retain name first given, more particularly 

to ite lower memb., as a designation for entire group, especially in view of very 

meagre information, Age undet. Thickness 1,500 ft. Umncon. overlies Denver beds. 

In places rests on Laramie, showing absence of Denver beds and underlybng Willow 

Creek beds, EKruptive material is prominent in upper part and absent in lower 


part, 

8. F. Emmons, W. Cross, nnd G. H. Eldridge, 1896 (U. S. G. S. Mon. 27), applied 
Monument Creek fm. to Tert. beda overlying Denver fm. in Denver Basin. 

W, T. Lee, 1902 (Am. Geol vol 29, pp. 96—109) Monument Creek group of 
Hayden is here divided, in Castle Rock region, Into Castle cel. above (960 ft 
thick, and resting uncon. on the lava) and Monument Creek fm. restricted below. 
The name originally applied by Hayden is thus retained for the fm. whieh is 
best known, and the new and less cumbersome name (Castle cgl. ta given to the 
leas extensive and little-known fm. The Monument Creek fm. restricted consista 
of cgis, breccias, sands, and clays which alternate, bntermingle, and grade into 
each other in most lawless manner, It underlies the rhyolite and overlies Arapahoe 
tm, 

G. B, Richardson, 1915 (U, & G. 8S. Castle Rock foll, No, 198). “Monument 
Creek group" of Hayden included Castle Rook egt. (Olg. and 200 fr. thick) and 
Dawson arkose (Eo. and 2000+ ft. thick) The Dawson is=Denver and 
Arapahoe fms, and some younger beds. These younger beds and the Castle 
tock cal were included in “Monument Creek fm.” of Emmons, Cross, and 


Bidridge. 


Monument Hill bentonitic member (of Pierre shale). 
Upper Cretaceous; Northeastern Wyoming and southeastern Montana. 


W. W. Rubey, 1030 (U, 8. G. 8. P. P. 185A), Monument Hill bentonttte memb. of 
Pierre 4h.—lmpure bentonite and siltstone: some calc, and barite coneretions 
Marine fossils. Commonly forms a scarp. "Thickness 10+ ft Top lies 150 
to 250 ft. below Fox Hills aa. Separated from underlying Mitten black sh. 
memb, of Pierre sh. hy 500 to 800 ft. of dark mudstone and sh. Named for 
exposures nt Monument Hill sec, 32, T. 56 N., R. 68 W., Crook Co, Wyo. 


Monument Spring dolomite member (of Marathon limestone). 
Lower Ordovician (Beekmuntown): Southwestern Texas (Brewster 
County). 


P. B. King, 1931 (A. A. P. G. Bull, vol. 16, No. 9, pp. 10606-1069), Monumen! 
Spring dol. memb. of Marathon la—Dengse massive dolomitic ls., mottled yellow 
and bluish, which on weathered surfaces changes to spongy brown chert. ‘Thick 
ness few ft, in N, part of Dagger Plat anticlinorium (to 8. of which It disappears) 
to 75 ft. in Marathon anticlinorium. Lies near middle of Marathon Is, The 
bada are broken and shattered, as result of deformation, so that outerop 14 
characteristically a chain of disconnected boulders, Typically exposed % mL W. 
of Monument Spring, Marathon uplift, Brewster Co. 


fMonument Valley shale. 
Pormian; Southeastern Utah and northeastern Arizona. 


D. Hager, 1924 (Min, nnd Oll Bull, vol. 10, No, 2, p. 137; No, 4, pp. 255, 42:3. 
Monument Valley shales, 1,000 ft. thick, formerly classed as Moencopie anil 


LEXICON OF GEOLOGIC NAMES OF UNITED STA'TES 1415 


Upper Goodridge, belong to Supai fm. and are Perm. Older (han Lower De Chelly 
ES, and younger than Upper Goodridge beds. 

A, A, Baker and J, B. Reeside, Jr., 1920 (A. A. P. G. Bull, vol, 13, No. 11, p. 1441, 
ete.), "Monument Valley sh." of Hager, 1924, is lower part of Cutler fm., and 
is here divided into several units. 


Named for exposures in Monument Valley, San Juan Co, Utah, and 
Navajo National Monument, NE. Ariz. 


Moody shale member. 
Oligocene: Northwestern Oregon (Lincoln County). 


H. G. Schenck, 1927 (Univ. Calif. Pub. Dept. Geol Sci. BulL, vol. 16, No. 12, 
pp. 455, 450, 457, 459). Moody sh.—Coneretionary sh., about 1,200 ft, thick, 
overlying Burpee fm, and forming lower memb of ‘Toledo fm, Is overlain by 
about 1,000 ft. of sss. forming upper memb. of Toledo fm. Fossils rare, but fm. 
is nssigned to lower Olig. Type lòc., railroad cuts at Moody Station, on Southern 
Pacific Railroad, btw, Yaquina and Toledo, in Lincoln Co 

Il. G. Schenck, 1928 (Univ. Calif. Pub, Dept, Geol. Scl Bull, vol. 18, pp. 22-31). 
Moody ah, memb. lies near base of Toledo fm. 


Moody Ledge granite. 
Late Devonian or late Carboniferous: Northwestern New Hampshire 


(Moosilauke quadrangle). 


M. P. Billings, 1985 (Geology of Littleton and Moosilauke quads, N. H,, Moosilauke 
map, p. 28). Moody Ledge granite. —Medium« to fine-grained pink granite of 
potush feldspar, quartz, oligoclnse, und biotite. Late Dey. or late Carbf. Assigned 


to New Hampshire magma series [Mapped on and around Moody Ledge.] 


Moodys marl member (of Jackson formation) 
Eocene (upper): Mississippi and southwestern Alabama. 


©. Meyer, 1885 (Am. Jour. Sci., 3d, vol. 80, p. 4 [Moody's Branch used in Miss. 
column of table in parentheses after Jackson and opposite Jacksonian No defini 
tion.) 

G. D. Harris, 1894 (Am. Jour. Sct., 3d, vol. 47, pp. 202-304). [Moody's Branch Beda 
(substage) used in table for upper part of Jackson stage, Marks Mills Red Beda 
(substage) being used to cover lower part of Jackson stave. | 

E. N. Lowe, 1915 (Miss. Geol. Surv. Bull. 12), deseribed Moodys Branch green marta 

tea fm, of Jackson group and ae overlying Yazoo elny mari. 

C. W. Cooke, 1918 (Wash. Acad. Sci. Jour, vol. 8, No. T, pp. 186—198). Moodya 
cale, mart memb.—Basal memb, of Jackson fm, Thickness 35 or 40 ft, in central 
and western Miss. 90 ft. in western Aln, a few mi, across Miss. Jine, At base 
is bed of shells enclosed in quartz, sand, and glauconite. Toward top becomes less 
sandy and much more cale, and in many places contains thin strata of indurated 
marl or impure ]s. In eastern Miss. and western Ala. a deposit of flne incoherent 
yellow sand intervenes btw. the indurated ledges at top and the more argill marl 
below. Although the individual indurated ledges are discontinuous, the zone in 
which they occur is quite persistent and has been traced from western Ala. across 
Miss, to Yazoo River. In Ala. it constitutes the principal horizon at which 
Zeuglodon occurs, nod has therefore been called “Zeuglodon bed." The Moodys 
memb. rests conformübly on Yegua fm. [—Goxpart sand of Ala.) and is overlain 
by Yazoo clay memb, of the Jackson, [Later repts give thicknesses up to 220 ft.] 


Later work led Cooke to transfer the Zeuglodon-bearing bed to Yazoo clay 
memb. (See A. A, P. G. Bull., vol. 17, No, 11, 1933, pp. 1387-1388) He 
also applied Cocoa sand mem), to sandy beds in Ala. that represent lower 
part of Yazoo clay of Miss. and overlie Moodys marl memb, These are 
present approved definitions of Moodys marl memb., Yazoo clay memb., 
and Cocoa sand memb, The U, S, Geol, Survey does not now use cate. in 
connection with mari. 

Named for exposures along Moodys Branch of Pearl River, in city of 
Jackson, Miss, 
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1Moodys Branch marl. 
Eocene; Mississippi. 


See Moodys mart memb. of Jackson fm. 


Moon Lake diorite. 
Pre-Cambrian: Northwestern New York (Jefferson County). 
A. F. Buddington, 1934 (N. Y. State Mus, Bull. 208, p. 62). Moon Lake diorite.— 
Quartz diorite; forms much of peninsula on S, side of Moon Lake, Antwerp quad 
Intrudes Grenville series 


Moonshine conglomerate. 
Middle Jurassic: Northern California (Mount Jura). 


C. H. Crickmay, 1988 (Geol. Soc. Am. Bull, vol 44, No, 1, p, Ri). [See under 
Combe s8.] 

C. H. Crickmay, 1933 (Geol. Soc. Am. Bull, vol, 44, No. 4, pp. 896, 900), Moonshine 
fm.—"New, of geographic origin." [Geographic fenture not stuted.] Lower part 

ies of granitice platonic origin and ancient red 


an ordinary cg), bearing co 
porphyries, grading upward into red cgis., red sh. nnd finally red tafs Thickness 
200 ft, Age middle Middle Jurassic Underlies Hull nggi. and overlies Mormon x 
Oveurs most abundantly on SW. slope of Mount Jura, just below 4,500 ft. clev, 


Moorefield shale. 
Mississippian: Central northern Arkansas nnd northeastern and central 
eastern Oklahoma. 


G. I, Adama, 1904 (U. 8. G. S. P. P. 24, p, 26) Moorefield ah Light-grayiah 
a 50 to 75 ft. in vicinity of Moore 


or bluieb friable sh., in places sandy, Thickness 
field. Overlies Boone Is. nnd chert and underlies Batesville sa. 

E. O. Ulrich, 1904 (U. 8. G, 8. P, P. 24, pp. 102-104). Moorefield gh., O to 10 ft 
thick, i&— Fayetteville sh. in part of Branner, It overlies Boone Is, nnd grades 
into overlying Batesville ss. A few ml. NW, of Batesville there is a local deposit 
of highly fossiliferous Is, and limy sb. which H. S, Williams has called Spring 
Creek t Apparently this cente, fm. rests on Boone fm. and underlies Moorefield sh. 
The Incrense in argil matter toward top of exposure probably indicates that the 
enle, beds grade upward into the sh. Though of small consequence arenlly, this 
cole. fm. is too important geologically to be entirely neglected in classification of 
Miss. rocks of Ark. Perhaps it is sufficiently necounted for by ranking it os a 
memi. of Moorefield fm. 


Aceording to G. H. Girty the Moorefield sh. is of pre-Chester (St, Louis?) 
uge. Overlies Boone Is. and underlies Batesville ss. 
Named for Mooretield, Independence Co., Ark 


Mooretown sandstone, (In Chester group.) 

Mississipplan: Southern Indinun nnd Meade and Breckinridge Counties, 
Kentucky. 

E. R. Cumings, 1922 (Hdb. Ind. Geol, pt. 4, Sep. Pub. 21, pp. 408, 515, and chart) 
Mooretown s3,—8h, and s8., 10 to GO ft, thick, locally very massive,  Overlain by 
Beaver Bend ]«. and underlain by Paoli 1s Of lower Chester age lucluded tn 
Gasper oolite of Butta, Name suggested by C. A. Malott. 


Named for excellent exposures near village of Mooretown, Ind. 


Mooreville tongue (of Selma chalk). 
Upper Cretaceous: Northeastern Mississippi. 


L. W. Stepheneon, 1817 (Wash. Acad. Scl Jour, vol 7, pp. 243-250) Mooretitle 
tongue —A basal part of Selma chalk contemp. with and zrnding laterally into 
lower pnrt of Coffee sand memb, of Eutaw fm. in E. part of Lee Co. and W. 
part of Itawamba Co, The material composing Mooreville tongue consists of argill. 
chalk and shaly chalky clay or marl Te 215 ft, thick and 20 mi, long, Resta 
on Tombigbee sand memb. of Butow fm, and js overlain by Tupelo tongue of 
Coffee sund memb, 


Named for development at Mooreville, Lee Co, 
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Moosalamoo phyllite. 
Pre-Cambrian: Southwestern Vermont (Brandon quadrangle, Addison 


County). 


A, Keith, 1982 (Wash, Acad, Sci. Jour., vol. 22, pp. 362, 395). Moosalamoo phyllite. 
A fine-grained black rock, mainly quartz and moscovite with a litth biotite nnd 
disseminated tron ore. Ranges in thickness from 0 (at Lana Falla) to 500 ft. 
on S, and E. slopes of Mooxsalamoo Mtn, 1 mi, to N Pinches owt in. general 
latitude of Middlebury but zoes still farther to N Uneon, underlies basal Camb. 
cgl. and ja considered younger than Forestdale marble, 


Moose meta-argillite. 
Pre-Cambrian: British Columbia. 
R. A, Daly, 1918 (12th Int, Geol. Cong. Guidebook B, p. 188). [neiuded In Beltian 


aystom, 


Moosebar formation. 
Cretaceous: British Columbia, 


F. H. MeLearn, 1923 (Canada Geol Surv. Summ, Rept, 1922, pt, B, p. 5). 


Moose Creek beds, 

Upper Ordovician: Northern New York (Black Hiver Valley). 

R. Ruedemann, 1925 (N. Y. State Mus, Bull 258), Moose Creek deda (zone of 
Dalmanella emacerata and Plectambonites rugosus major) are main zone in Lor 
raine gulf and well exposed along Moose Creek [Lewis Co.] Of Lower Lorraine 
age, and top div, of Whetstone Gulf fm, Overlle Wood Creek beds and underlie 
Tremuines Bridge beds (basal part of Pulaski fm. or Upper Lorraine). 


Moose Hide group. 
Paleozoic (2) : Canada (Yukon region). 


IK. G. McConnell, 1899 (Canada Geol, Surv. Ann, Rept., vol. 12, v. &, pp. 184-204), 


Assigned Lo Camb. by H. M. Ami, 1900 (Roy. Soc, Canada Proc, and Trans., 


24d ser. vol. 6, sec, 4, p. 198), 


Moosehide dinbase. 
Canada (Yukon region). 


R. G. MeConnell, 1905 (Canada Geol. Sury. Ann. Rept., vol 14, pt. B, p. 22) 


Moosehorn limestone. 

Mississippian: Alberta (Jasper Park). 

P. ER. Raymond, 1930 (Am, Jour. Sel, Sth, vol. 20, pp. 299-300). Moorehern ls.— 
Lower part thinly bedded Is. with shaly partings, 545 ft, thick; upper part 645 ft. 
of coarse-grained, rather thinly bedded 1s, Overlies Bedson Is. and underles Rocky 
Mtn qtzite, Named for Moosehorn Creek, SW, of Bedeon Ridge, but exposures on 
end of De Smet Range may be more eonyenlent]ly used as type loc. 


{Moose Island shale, 
tMoose Island series. 
Silurian: Southeastern Maine. 


N. 8 Shaler, 1886 (Am, Jour, Sci, 3d, vol 22, pp. 51, 58), Moose Island shater 
(also Moose Island series)—A great thickness of black ond dark-gray shales and 
slates comprising what appear to be uppermost beda of Cobscook series, anid re- 
minding one of Dev, black sh. of Ohio Valley and western N. Y. but rather 
thicker-bedded. Upper part is composed of dark alliceoua Naga, with occasional im- 
ferbeddings of what will probably prove to be volcanic ash deposits, Thickness at 
least 1,000 or 1,500 ft, but neither superior or Inferior limits seen. May repre 
sent the "Great Devonian shale,” 


Is a sedimentary facies of Eastport fm 
Named for development on Moose Island, SE. coast of Washington Co. 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


1418 


Moose River sandstone. 
Middle and Lower Deyonian (Schoharie and Esopus): Western Maine 


(Somerset, Penobscot, and Piscataquis Counties). 


H. S, Williams, 1900 (U. S. G. 8. Bull. 165, pp. 21-22, 88-92), Moose River s&—A 
belt of sss. and nren, shales, in some zones of which there is n fairly abundant 
fauna, It is generally a tough grayish ss. with some argill, layers, weathering 
brownish from iron oxides, Thickness runs up into hundreds and probably reaches 
several thousand ft. Called Oriskany ss. by C. H. Hitchcock. 

H. S. Williams and C. L. Breger in 1916 (U. S, G. S, P, P. 89) assigned this fm. to 
epoch of Schoharie and Esopus grits of N. Y. 


Named for exposures near Moose River and Moose River settlement, Som- 


erget Co, 


Moosic, 
Upper Devonian: Eastern Pennsylvania. 


G. H. Chadwick, 1933 (Pan-Am. Geol, vol. 60, No. 2, pp. 104-105). No Pocono fm, in 
Pocono Plateau. It is in Moosic Mm, W. of Pocono Plateau, that we find the 
thousand ft, or more of "white" beds corresponding to Lehigh section, and here 
Lesley might have found the appropriate name. 

G. H. Chadwick, 19355 (Am. Jour. Sci., Sth, vol. 29, No, 170, p. 139) If type section 
of Pocono is up the face of Pocono Knob, then, according to I. C. White, it is all 
“Catskill,” Dev. If it is bottomed on Griswold Gap cgl. (as I. €, White thought 
in 1881) then there is nose of it within miles of Pocono Plateau, and, as I have in- 
timated, it should be culled Moosic, which I will admit may be post-Chemuny 
(Canadaway) from Griswold Gap cel. up. 

G. H. Chadwick, 1925 (letter dated Dec. 15). Moosic has no standing. If is not 
properly defined or introduced, and has no standing in strat, nomenclature, 

B. Willard, 1936 (Geol, Soc, Am, Bull., vol. 47, No. 4, p. 599), objects to Movale or 
any other substitute for Pocono (See 1936 entry under Pocono fm.) 


Mooyie argillite. 
Mooyie formation, 
Pre-Cambrian: British Columbia (Idaho-Montana Int, Bdy). 


kh. A. Daly, 1905 (Canada Geol Surv. Summ. Rept. 1904, pp. 96-100), Movie argit 
tite —Thin-bedded red and gray argill. strata with subordinate thin beds of Nght 
gray qiuite, Thickness 3,200 ft. in section along Int. Bdy from Port Hill, Idaho, to 
Gateway, Mont. Conformably overlies Kitchener qtsite and couformably underlies 
Yahk qtzite, Named for ite situation on Moyie River [NE. Iduho ond B. €.]. 

R, A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol, 2, pp. 119-139), re 
defined Moovie fm. to include Yask qtzite, See 1013 entry under Yaak qtzite, 


The U. 8. Geog, Bd. has adopted Mooyie as the correct spelling of this 
river, 


Mora sandstone. 
Cretaceous; Central northern New Mexico. 


C, R. Keyes, 1909 (Econ. Geol, vol, 4, pp, 208-309). Mora 898., 500 ft. thick, named 
for Rio Mora, and refers to so-called Dakota ss. of Tuertos Mtns, 8, part of Santa lv 
Co. us dexeribed by Hayden, Newberry, and others; but does not include Lower 
Dakota sa. of Stevenson (Jour. Geol, vol. 16, p, 446, 1908), 


Moraga formation. 
Pliocene: Western California (San Francisco region). 


A. C. Lawson, 1914 (U. 8, G. S. Sam Franciaco folio, No. 193). Moraga fm.—Chietly 
flows of andesite wod basalt, with which are associated some basic tuffs and beds 
of well-cemented rhyolite tuff. Between these volcanic rocks lie lenticular beds of 
cgl., clay, and ls. One of ls. beds contains fresh-water fossils, is 30 ft. thick, and 
has lavas above and below it. One of the cgl. lenses in places reaches thickness of 
nbout 200 ft. The first of the flows after an unusually long interval [btw. flows of 
Moraga fm.] was the andesite of Grizzly and Ruin Peaks. Max. thickness of fm. 
about 1,200 ft. Is basal fm. of Berkeley group. Underlies Siesta fm. and uncou. 
overlies Merced fm. Named for occurrence jn Moraga Valley, Contra Costa Co. 
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Morales member (of Santa Margarita formation). 
Miocene (upper): Southern California (Cuyama Valley). 


W. A. Fnglish, 1918 (U. 8. G. S. Bull. 621 
memb, of Santa Margarita fm. Consists 


pp. 191-215). Morales memb.—Upper 
about 2,000 ft, of clay, white sand, and 
gravel with, at base, 300 to 400 ft. of light-gray, poorly bedded soft clay sh. con- 
taining a few thin beds of white Is. which on weathering break up into small 
irregular fragments, testa uncon, on Whiterock Bluff sh, memb. of Santa Mar- 
gara, which In places it overlaps, Ie uncon. overlain by Cuyama fm. Named for 
development In vicinity of Morales Canyon. 


Moran formation. (In Wichita group.) 
Permian: Central and central northern Texas. 


F, B, Plummer, 1919 (A. A. P. G. Buil, vol. 3, pp. 133-145). Moran fm.—Làzht- 
colored shales nnd reddish sands, marked, in upper part, by 8 thin lss. Top memb, 
is Moran Is, (yellow). About 160 fi. below top is Dothan ls. Thickness of fm, 
220+ ft. Top tm. of Cisco div. in north-central Tex. Overtics Puebio fm. Im- 
eludes at top Camp Colorado bed of Drake. 

F, B. Plummer and R, C, Moore, 1922 (Jour. Geol, vol. 30, pp. 24, 31, 40, etc.) 
Moran fm.—Sh. and Is., with Sedwick 1s. memb. [Moran 1s, of 1919 rept] at top, 
and, in Colorado River region, Watta Creek sh. membh, at base. Is 150 ft, thick 
to S, und 200 or more to N. Overlies Camp Colorado la memb, of Pueblo fm. and 
In north-central Tex, Is conformably overlain by Santa Anna Branch sh. memb. of 
Putnum fm. Includes (descending) Sedwick Is, Santa Auna ah., Horse Creek Is. 
( ? Dothan Is), and Watts Creek sh, or all beds down to Camp Colorado Ix 
Named for Moran, Shackelford Co. 


This fm. was transferred to Perm. Wichita group by E. H. Sellards in 1938 
( Univ, Tex, Bull, 3 
Geol. Survey. 


32), and Perm, is present age designation of U. S, 


{Moran limestone member (of Moran formation). 
Permian; Central northern Texas. 
F. B, Plummer, 1919 (A. A, P. G, Bull, vol, 2, pp, 132-145). Moran Ie., top memb. 
of Moran fm., is uppermost yellow bed 


F. B. Plummer and R, C. Moore, 1i 
name with Sedwiok ts, memb. 


(Jour. Geol, vol 80, p. 40), replaced this 


Named for Moran, Shackelford Co. 


Morapos sandstone member (of Mancos shale). 
Upper Cretaceous: Northwestern Colorado (Routt County). 


E. T, Hancock, Oct. 1, 1923 (T. S, G. S, Prese Memo, 10027, with map). In vicinity 
of Hamilton and Seeping Spring Gulch domes n thick Jens of ss. (the Morapos ss. 
memb. of unpublished rept by EK. T. Hancock) Hes about 800 ft. below top of 
Mancos sh, This ss, which forms a eonspleuous escarpment, has been removed by 
crosion from crests of both these domes. 

HK. T, Hancock, 19 (U. S. G, S, Bull, 757), Morapos sa, memb, of Mancos ah 
Thin-bedded sss., 15 to 30 ft, thick, lylng 800 ft, below top of Mancos sh, in Axial 
and Monument Butte quads. ^ Outerops in vicinity of Morapoa Creek. 


> 


Morden beds. 
Cretaceous; Manitoba, 
S, R. Kirk, 1930 (Canoda Geol. Surv, Summ. Rept. 1929, pt. B, p. 128). 


Moreau sandstone 
Lower Ordovician (Beekmantown) : Central Missouri 
A. Winslow, 1894 (Mo. Geol. Surv. vol. 6, pp. 331, 370—375). Moreum sWa,—Maesslve 
Bsa., 50 or more ft. thick, containing fragments and grains of chert.  Underlles 
Jefferson City ls, and overlies Osage (Gasconade) ls, in central Mo, 
Same as Roubidoux fm., older name. 
Named for Moreau Creek, Cole Co. 
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Morehouse quartzite. 
Ordovician and Silurian (?): Southwestern Utah (Frisco district). 


B, 


E. 


8. Butler, 1913 (U. 8, G. 8. P. P. 80}. Morehouse qtzite.—Vine-grained pink and 
white qtzite with some beds of red and reddish-brown sh. Near top a few beds 
of egl. Thickness 2,000+ ft. Overloin (uncon.) by Tert. intrusives and Quat. 
alluvium, and uuderlaiu (probably conformably) by Grampian ls. Contains Ord 
fossils, but upper part Is probably Bil Type loc, Morehouse Canyon, NW. of 
Frisco. 

Kirk, 1932 (Am, Jour. Scl, Sth, vol 26, p. 38). Improbable Morehouse qtsite 
consists of other than Ord. sediments, It is approx, = Eureka qtzite, 


Morena rhyolite. 
Tertiary: Southwestern Nevada (Goldfield district). 


I, 


L. Ransome, 1909 (W. S, G. S, P. P, 66, pp. 28, 46, ete), | Morena rhyelite— 
Gray or buff, somewhat darker than Sandstorm rhyolite, which it intrudes. Is 
older than Milltown andesite, from which it la probably separated by an erosion 
interval. Occurs on Morena Ridge, 


Morenci shale. 


U 


Ww 


pper Devonian: Southeastern Arizona (Clifton-Morenel region), 


Lindgren, 1905 (U. G, S. P. P. 43). Morenci shales-—Upper 100 ft. l& clay 
*hales mapped as Morenct shales; lower 75 ft. is compact and fine-grained argill. 
ls. mapped as Morenct la. This lower part is missing in some parts of Clifton 
quad, and as it cannot conveniently be mapped separately on m small: map 
it has been grouped with the shales into one fm. on pl. 1, but on pl. 17 tbe two 
members dave been separated. Rests conformably on Longfellow ls. nnd ta con: 
formably overlain by Modoe Is, Ia present in vicinity of Morenci and at other 
places in Clifton-Morenci region. 


Moreno formation (also Moreno shale). 


U 


R. 


pper Cretaceous: Southern California (Diablo Range), 


Anderson and R. W. Pack, 1915 (U. 8. G. S. Bull. 603), Moreno fm.—Upper fm. 
of Chico group, Rests conformably on Panoche fm., the lower fm, of Chico group, 
nnd is uncon. overlain by Cantua ss memb, of Martinez (7) fm In southern 
area |t consists of foraminiferal and diatomaceous maroon nnd chocolate-colored 
eh, nnd dark clay sh. with some interbedded ss., and has max, thickness of 1,600 
to 1,800 ft. In northern area it contains leas sh, of truly organic origin and more 
clay sh. and ss, and is uncon, overlain by Tejon fm. Typically exposed in Moreno 
Gulch, on E. flank of Panoche Hills, where it is 1,700 to 2,000 ft. thiek and 
composed predominantly of thin-bedded, ratber brittle brownish and lavender- 
colored shales that weather into small bits and flakes. In lower part of fm, are 
numerous beds of ss., locally containing poorly developed concretions and in general 
similar to the ss, of Panoche fm. Upper half of fm. is more nearly pure sh 
and contains greater proportion of material of organic origin Cale, sh, Ia. 
nodules, and layers of semi-porcelaneous siliceous sh. occur loenlly, and near top 
of fm. is a sone of white platy diatomaceous sh. about 200 ft, thick, which is 
traceable most of way along face of Panoche Hills, Fresno Co. Line btw. Moreno 
and Panoche fms. is arbitrarily drawn at horizon where the as. bede that form 
steep E. slope of Panoehe Hills dip beneath the predominantly shaly beds. 


Morgan formation. 
Pennsylvanian; Northeastern Utah (northern Wasatch Mountains), 


E. 


Blackwelder, 1910 (Geol, Soc. Am. Bull, vol. 21, pp. 519, 529-542). In upper 
canyon of Weber River [in which is located town of Morgan] the conspicuous 
Weber qtzite (Penn.) is separated from the dark Miss. Isa by à fm, of red ss, and 
sh. with intercalated thin Iss., having a total thickness of 500 to 2,000 ft. This 
fm. was noted by geologists of 40th Var. Surv. but not named. FE, B. Weeks, in 
unpublished ms. on gol. of NE. Utah and adjacent regions, calls it Morgan fm. 
and in present paper that name is adopted, Prevailing rock in Morgan fm. I 
earthy ss, relntively soft. Fresh surfaces are generally white or pink, but the rock 
weathers brick red, Some beds are distinctly shaly, and here nnd there thin layers 
of gray 1s, with a few fossils are interbedded. The fm. passes upward through 
ü transitional zone of alternate gray shales, lss., and sss, Into the more or le»? 
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cale, base of Weber gtzite It rests uncon, on fossiliferous gray Miss. ls, Is of 
Penn, uge Has been traced from Weber Canyon northward 5 or 6 mi, where 
it disappenrs beneath the Focene., Has not been recognized in other parte of 


region and is probably of loea] extent, Is probably of terrestrial origin, ‘These 
beds were included in Weber qtzite as originally defined by King. 
Morgan series, 

G. H. Ashley, 1928 (Eng. and Min. Jour.-Press, vol, 115, pp. 1106-1105), proposed 
Morgan series, from Morgan Co., W. Va., ns à geographic name for Lower Dev. 
series, to include Oriskany und Helderberg groups of N. Y. 

Morgnn Corners formation. 

Name applied by H. W. MeGerrigle (17th Rept. Vt. State Geol, 1951, pp. 
182, 185) to upper part of A3 of Logan's section of Philipsburg series of 
Quebec, MeGerrigle miupped his Morgan Corners fm, (Ord.) in small 
aren in St. Albanus quid, Vt. and stated that it consisted of 150 ft, of 
dol. He applied Wallace Creel fm, to lower part of Logan's A3, and de- 
seribead it ns an interstratified series of thin-bedded shaly lss., with 
thicker bedded 185, gave its thickness as 200 to 250 ft., and mapped it in 

St. Albans quad. (See 1931 entry ander Philipsburg series.) 


Morgantown sandstone member (of Conemaugh formation), 
Pennsylvanian: Western Pennsylvania, eastern Ohio, western Maryland, 
and northern West Virginia. 


J. J. Stevenson, 1876 (24 Pa. Geol Surv. Rept. K). Morgantown ss—Named for 
Morgantown, W. Va. Lies 140 to 160 ft. below Pittsburg coal, and 25 to 38 ft. 
above Crinoldal [Ames] Is, Thickness 30 to TO ft 

W. G. Platt, 1878 (2d Pa. Geol. Surv. Rept. H4). Morgantown s8,, 40 to 50 ft. thick, 
overlies Elk Lick coal, and eonsists of an upper and a lower ss, each 10 to 15 
ft. thick, separated by 7 (t of red sh. 


Morgantown red bed, (In Conemaugh formation.) 
Ponnsylvanian: Western Pennsylvania and western Maryland 
C. K. Swarts, 1922 (Md, Geol, Surv, vol. 11, pl. 6), applied Morgantown red bed to 
beds shown ns«lower part of Morgantown as. at Pittsburgh, Pa., and to beds 
underlying Morgantown ss, in Upper Potomac Basin of Md, 
Morgantown member, (In Conemaugh formation.) 
A term employed by Pa. Geol, Surv, (M. E. Johnson, Topog. and Geol. 
Atlas Pa. No, 27, Pittsburgh quad., p. 31, 1929) to include (descending) 
Clarksburg ls, Clarksburg red bed, Morgantown ss, and Wellersburg 


coal, 


Morlah marble. 

F, J, M. Merrill, 1805 (N. Y. State Mus, Bull 3, No. 14). The opbiolite of the 
crystalline Jas, of Moriah and Westport Twps, Essex Co, N. Y, is widely 
familiar under trade name “Moriah marble" Assigned to Archean, 

Morien serles. 

Pennsylvanian: Nova Scotia, 

A. O. Hayes and W. A. Bell, 1923 (Canada Geol, Surv. Mem, 133, pp- 15, 95). 
Morin limestone, 

PreCambrian (Laurentian): Canada, 

W. E. Logan, 1863 (Canada Geol Surv. 15th Rept. Prog, pp. S8T-8384- ). 
Morita formation, 

Lower Cretaceons (Comanche): Southeastern Arizona (Bisbee region) 
and northern Mexico. 


F, L. Ransome, 1904 (U. S, G. 8. P, P. 21, pp. 56, 63-05). Morita fm.—Alternating 
beds of dull-red aren, sh, and red or tawny ess, with occasional layers of grit 
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and lenses of impure le In upper part the red sh. becomes enle, One bed 
of reddish-brown grit, 10 to 15 ft. thick, occurs 1,200-- ft, above base of fm. 
Some strata ure 10 to 15 ft. thick, but usually are less than 4 ft. thick In a 
shallow-water deposit, Grades into overlying Mural ls. and rests conformnbly on 
Glance cel, all of which are included in Bisbee group (of Comanche age! Named 
for Morita Hills, just 8. of Int. Bdy. btw, longitudes 100*45' and 100°50’, in 
Sonora, Mexico. 


Morley eoal group. 
Local name for a group of coal beds in Raton fm. of Elmore and Spanish 
Peaks region, Colo, Exposed at several places in vicinity of Morley. 
See U. S. G. S. Elmoro folio, No. 58, 1899. 


Mormon sandstone. 
Middle Jurassic: Northern California (Taylorsville region): 


J. & Diller, 1892 (Geol, Soc. Am. Bull, vol. 3, pp. 370—304) Mormon wa-—Fine 
grained compact gray ss. with several small beds of cel. Thickness 500 ft, Older 
than Bicknell es. and younger than Thompson 1s. 

J. S, Diller, 1908 (U. S. G. 8, Bull 353). Mormon sa.—Prevailingly fine-grained 
gray compact s&, passing on one hand into greenish or reddish egl. and on 

other hand into more shaly beds. Thickness 550 ft Rests conformably on 

Thompson is, and is overlain, probably conformably, by Bicknell ss. Extends 

across Mount Jura from lower slopes of Griszly Mtns to North Arm 

iH, Crickmay, 1933 (Geol Sov. Am. Bull, vol 44, No. 1, p. 51). showed Mormon 

ss. of Mount Jura as underlying Moonshine egl and overlying Thompson red sh. 


Named for exposures at Mormon Station, on old stage route near Taylors 
ville, Plumas Co. 
Morne Enfer formation 
Tertiary: Trinidad. 

G. A. Macready, 1920 (Am. Inst. Min. and Met. Engrs, Trans, [preprint 1017], p. 5)- 


Morning Glory limestone member (of Gold Hill formation) 
Cambrian? (Upper Cambrian?) ; Central Nevada (Manhattan district). 


H, G. Ferguson, 1024 (U. S. G. S. Bull, 723 Morning Glory ts, memb,—White to 
bluesray crystalline Is, with mixture of silicates, ‘Thickness 15 ft Lies neat 
middle of Gold Hill fm., nearly 200 fr. below White Cap 1s. memb, nnd 140 ft. 


above Pine Nut Is. memb. Exposed near Morning Glory mine 
Morphy 
Middle Ordovician: Eastern New York (Mohawk Valley). 


R- Ruedemann and G. H, Chadwick, 1985 (Seb, n. », vol 81, No, 2104, p. 400]. 
Morphy is introduced for lowest Cnnajoharle or zone of Mesograptus mohawken- 
sis in Mohawk Valley. 


Morrill limestone, (In Council Grove gronp.) 
Permian: Eastern Kansas and southeastern Nebraska 


G. E. Condra, 1927 (Nebr. Geol. Surv, Bull. 1, 2d wer, pp. 234, 225, 237), Morrill 
la. (in Garrison sh. memb, of Council Grove fm.) consiste of 1 to 3 ft. of hard | 
gray massive ls., irregular above, weathering grayish, basal portion weathering 
brownish and cavernous, Ovorltes Florenn sh. (which rests on Cottonwood In.! 
und underlies Stearns wh, Named for exposures 2 mi. NW. of Morrill, Kana. 


G. E. Condra and J. E, Upp, 1931 (Nebr, Geol Surv. Bull. 6, 2d ser, p. 17) 
Morrill ls. consists of 2 darkgray granular Iss. separated by thin gray eale sb 
Thickness usually about 4 ft. in northern occurrence but becomes T to 13 at 


places in central and southern Kana, Type loe. W. and 34 mi, N. of Morrill, 
Kans. When named was well exposed at type loc, in gutter below the ross 
cut in which Kiss Is, is shown, but is now covered here by a new road 
But it is shown in a small bench, first above the Cottonwood, about % mi 
of type loc. and E. of N-S. road in NW. corner of sec, 27 and SW. corner 


grade 
N. 
0 


sec ^. 
G. E. Condra, 1935. (See under Beattie fm.) 


See also Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936. 
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Morris granite 
Pre-Cambrian: Long Lake quadrangle, Adirondack Mountains, New York, 


il. P. Cushing, 1907 (N. Y. State Mus, 60th Ann. Rept., pt. 2, pp. 482, 510, , and 
map), Morris granite —Quite uniform red, very acid granite, constituted almost, 
wholly of red feldspar and quartz; other minerals not visible to eye. More 
commonly fine-grained, but there is also n course phase, 

H. P. Cushing, 1005 (N. Y. State Mus, Bull, 95), Morris granite, Intrusive Into 
Grenville rocka and Baranac fm ls latest granite of region, Consists almost 
Wholly of mikali feldepar and quarts Named for occurrence on W., slopes of 
Mount Morris, Franklin Co. 


Morris sand. 

A subsurface sand, of early Penn. (Cherokee) age, in central eastern Oklu., 
which is said to correspond to upper Dutcher sand, In type area (Morris 
pool, Okmulgee Co.) it lies at 1,600 ft. depth, the second Booch sand at 
1,000 ft. depth, the so-called Glenn sand at 1,725 ft, and the Fields sand 
at 1.500 ft, 

Morris Ferry creensand. 
Upper Cretaceous (Gulf series): Southwestern Arkunsus and southeastern 


Oklahoma, 


R- T. Hill, 1888 (Ark. Geol. Surv. Ann. Rept. 1888, vol, 2, p, 89). Morris Ferry green 
sands—1llard massive rock, composed of fine grnins of greensnnd, calcite, and 
Silieeous sand, outcropping near low-water line of river at Morris’ ferry on Little 
River, in N. edge of Little River Co., Ark. Underlies alluvial and Quat. deposits. 
Relationg to ether Cret. rocks undet, 

Kr; Hill, 1901 (U. S. G. & 21st Ann. Rept., pt. 7, pp. 114, 302). The Morrie Ferry 
gretnsands are most eastern outcrop of Woodbine fm. 


According to studies of L. W. Stephenson and C. H. Dane these beds are 
part of Woodbine sand. 


Morris Mountain shaly member (of Logan formation). 
Mississippian: Northeastern Kentucky (Powell County). 


C. Butts, 1922 (Ky. Geol. Surv., ser. 6, vol. 7, p. 46). Morris Mtn shaly memb— 
Mostly ah., but includes subordinate amounts of ss. and Is, or cale. and fossiliferous 
layers. At Carter, Carter Co, it has a bed of red sh. at top. Thickness 15 to 
100 ft. Ix top men». of Logan fm. and probably same as Rushville group of 
Andrews in Ohio, but proof Js lacking, Named for Morris Mtn, about 4 ml, N. of 
Stanton, Powell Co. 


Morrison formation. 

Upper Jurassic; Colorado, northern New Mexico and northeastern Arizona, 
enstern Utah, Wyoming, western South Dakota, central southern Montana 
(Stillwater-Rosebud Counties region), western Oklahoma, and western 
Kansas (?). 

G. H. Eldridge, 1896 (U. & G. 8, Mon. 27) [The fm. was named by Eidridge in thia 
Mon,, within the ares of which is its type loc. ; but PIkes Peak follo, by W., Cross, 
in which the fm. was also described was published in 1894. before publication of 
the Mon.) Aforrison fm.—Threughout Denver region and for much of distance 
along E. base of Rocky Mtns in Colo, the Jura is essentially a fm. of fresh-water 
maris, of average thickness of 200+ ft, Its upper limit is sharply defined by 
Dakota as, while the brown and pink es, closing the Trias as elenrly marks its lower 
limit. To this fm. has been assigned the name Morrison, from the town [near 
Denver] near which it is typically developed. The maris are green, drab, or gray, 
nnd carry in lower twosthirds numerous lenticular bodies of 18. of characteristic drab 
color and n texture compact and even throughout, About 20 ft. above base occurs 
a persistent band of alternating Iss, and sss., or all sss, 10 to 15 ft. thick. At 


Morrison the top memb. of underlying Wyoming fm, consists of 15 to 25 ft. of 
persistent s8., fine-grained, often massive, pink and brown, The elays of lower 


two-thirds are remarkable for their reptilian remains and from the dominating form 
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have been designated "Atlantosaurus clays The upper third is generally n suc 
cossion of sss. and maris, of which the ssa. predominate. The most important as. 
occurs just above the Atftlantosunrus clays, le very persistent, aud from contained! 
Saurlin remains bas been called aurian sa. It varies in thickness btw, 6 end 35 
ft., nnd in its distance below the Dakota from 10 to 125 ft., although usually from 
DO to RO ft, The Morrison appears to be uncon. with underlying Wyoming fm 
[now divided into (descending) Lykins fm. Lyons ss, Ingleside fm. and 


Fountain fm.], 


In western So. Dak., Wyo., and as far S. in eastern Colo, as Loveland, the 
Morrison fm. is underlain by marine Sundance fm. of Upper Jurassic age. 
The age of the Morrison was long questioned, some geologists considering 
it Upper Jurassic, others considering it Lower Cret, The U, S. Geol. Sur 
yey now classifies it as Upper Jurassic, although for many years it classi- 

fied it as Lower Cret, (7) 


tMorrison sandstone. 
Middle Jurassic: Northern California (Trinity and Shasta Counties) 


O, H. Hershey, 1904 (Am. Geol. vol. 33, pp. 256-360) [Morrison 85, à ue] on 
pages above cited is, according to J. 8, Diller (unpublished note), a misprint for 
Mormon as.) 


Morrison sand. 
A subsurface sand in Morrison 3-No, 1A well, of Westbrook field, Mitchell 
Co., Tex., which lies near base of Clear Fork fm. 


Morrisonian series, 
A term employed by C. R. Keyes to cover Morrison fm, and supposedly 


contemp. deposits, 


Morristown dolomite member, 
Upper Cambrian: Eastern Tennessee. 


C. R. L. Oder, 1934 (Jour, Geol, vol, 42, No. 5, pp. 476-475, 493, 496), Morristown 
dol. memb.—Lower memb, of Conococheague-Copper Ridge fm, Consiste of 800 to 
1,250 ft, of thin- to heavy-bedded dark. to lightgray dense to flne ood medium 
crystalline, tine to coarsely laminated dol and ]&, with subordinate aren. and shaly 
zones, In W. outerops very little bs. is present and characteristic rock is blaekish 
to brownlsh-gray dol, with s&eeharobdal texture and fetid odor. Btw. Jefferson 
City and Morristown this memb, is almost wholly dol of western type Inira- 
formational Is, cgis, somewhat silicifled, occur nt various levels, Chert usually 
plentiful in upper balf, especially along western outcrops, and varies from grayish 
white and steel gray to grayish black, the darker colors more abundant in eastern 
areas: dense, compact, conglomeratic, and oolitie textures are all common, Fossils 
rare (listed). [Detalle] Belongs to Ovarkian series of Camb, system wets uneon 
on Maynardville 1s. Underlies Bloomingdale Is. memb. of Conococheague-Copper 
Ridge fm., which contains thick aren. zone at base, Type loc, is along U. 8. High 
way 250., about 2 mi NW. of Morristown. 


Morrow group (Arkansas). 
Morrow formation (Oklahoma). 
Pennsylvanian (Pottsville) : Southeastern Arkansas and central eastern and 
northeastern Oklahoma. 


G. L Adams and E, O. Ulrich, 1004 (U. 8. G. S, P. P. 24, pp. 28, 100-113). Morrow 
[m.—Varintle fm. of shales with some thin Iss. and occasional sss. Basal portion 
usually ss. or sandy sh, Ineludes (ascending order) the following divisions of 
Ark. Survey: Washington si, and ##,; Brentwood (Pentremital) Is.: coal-bearing 

»h.; Kessler Is.; and unnamed bed of shales and sss. D to 20 ft. thick, the upper 
limit of which is rather Indefinite but at many places is marked by presence 
of heavy sss. carrying quartz pebbles, Underlies Winslow fm. or Millatone grit. 
Overlies Pitkin Is. 

A. IL, Purdue, 1907 (U. 8. G 8. Winslow folio, No. 154). Morrow growp—Divided 
into two fms., the lower one, consisting of «x, and sh. called Male fm., and the 
upper one, consisting of carbonuceous sh. with two 1s lentils (Brentwood and 
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Kessler), called Bloyd sh,  Underlies Winslow fm, and overlies Pitkin lx Of 
Pottaville age 


In NE. Okla, 1s uncon, overlain by Cherokee sh 
Named for Morrow, Washington Co, Ark. 


Morrow pay sand 


A subsurface sand in Woodbine fm. of Navarro Co., Tex. Lies 250 ft. be 
low Main pay sand in Currie field. 


Morrow Creek member (of Green River formation). 
Focene: Southern Wyoming (Rock Springs uplift). 


W. Tl. Bradley, 1926 (U. S. G. S, P. P, 140, p. 12%, map, chart, ete), Morrow Creek 
memnb.—A distinet Hthologle unit of plant-bearing lacustrine beda that form upper 
part of Green River fm. nnd nre easily traceable from N. part of Sweetwater Co, 
southward along top of White Mtn to Union Pacifice R. R. and thence W. to Green 
Hiver. Largely buff sandy ls, and buff ss, contrasting sharply with underlying 
Wulsh-white Laney sh, memb, of Green River fm, Also contuli 5 «mall amount of 
light-brown paper sb, and an occasional alga reef or pisoliteyo Ioosures charac. 
terized by poor bedding and chippy fragments, Thickness 100 to $00 ft. Lower 
part appears to replace Tower ss. lenti] of Green Hiver fm., which occurs farther 
8, Underlies Bridger fm Named for exposures In valley of Morrow Creek 


Morse Creek limestone. 
Middle Devonian: Western New York (Lake Erle region). 


A. W. Gramu, 1917 (Geol Soc. Am. Bull, vol. 28, p. 946), Morso Crock D2,— Haz 
been called "Encrinal is.” Is similar to the younger ‘Tichenor ("Encrlnal") Is, Is 
widespread in western N. Y. Well exposed on shore of Lake Drie, N. nnd 8. of 
Eighteen-Mile Creek and in gorge of that stream. This ls., for which I propose 
name Morse Creek ls., from Morse Creek, near Athol Springs, Erie Co., Hes in 
reality below horison of Ludlowvlle sh. and is= Centerfield le of Cayuga Lake 
reglon, 

A. Cooper, 1850 (Am. Jour. ScL, Sth, vol, 19, p. 227). Morse Creech ls, of Grabau 

ig same ax true Tichenor Is, [See 1930 quotation under Züchenur tx} 


Mortar beds, 
A descriptive term applied in early repts to Ogallala fm. (Plio, and Mio.) of 
Kans. So named because in appearance the beds resemble rough mortar, 
(See also under tPlafna mart and Ogallala fm.) 


Moruga series 
Miocene: Trinidad, 
G. P. Wall and J, G, Sawkins, 1860 (Geology of Trinidad, pp. 45-523), 


Mosby sandstone member (of Warm Creek shale). 
Upper Cretaceous: Central northern Montana (Fort Benton-Little Rocky 
Mountains region). 


C. T, Lupton and Wallace Lee, 1921 (A. A, P, G. Bull, 5, p. 263). Several distinet 
aud easily recognized datum planes oceur in exposed part of Colorado sh. in rewion 
of Musselshell River, The lowest of these, called Mosby ss., from Mosby P. O., is 
1,065 ft. above base of the Colorado, It is 3 to 4 ft. thick, and divided into two 
approx. equal parts by a dirty fossiliferous ls. bed about 6 in, thick. Along the 
Muswelshell 1t forms a conspicuous rim rock at top of the bluifa bordering the 
river and has n uniform and unvarylug character. A somewhat similar but non- 
cale. bed 2 ft. thick, usually less conspicuows, occurs 17 ft. ubove Mosby memb. on 
Musselshell River and at some localities closely resembles it. 

A. J. Colier nnd &, H, Cathcart, 1922 (U. S. G. 8. Bull. 730F, p. 172), trented the 
Colorado deposits of Little Rocky Mtn region as a group, divided into (descending) 
Warm Creek sh., Mowry sh, and Thermopolis sh., the Warm Creek sh. including 
the Mosby as. memb, about 360 ft. above ite base and 775 ft. below overlying Bagle 
as. They described the Mosby as a rather thin cale, ss, (5 ft. thick) containing 
mauy perlwinklelike fossils, 
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Mosca limestone. 
Pennsylvanian: New Mexico. 
C, R. Keyes, 1900 (Jour. Geol, vol. 14, pp. 147-154), divided hls Maneanan sorie» 


{nol same a3 Manzano group, but older] into (descending) Mosca lse., Coyote sss., 
Montosa bss,, and Sandia shales, Derivation of names not given, 


Is a part of Madera 1s. 


Moscow shale. (In Hamilton group.) 
Middle Devonian: Western and central New York 


J. Hall, 1820 (N. Y. Geol Surv. 3d Rept., pp. 298—300), Moscow shales.—Possils 
and sh, change considerably from those below. Chietly binish, sometimes olive, and 
In certain localities portions near upper part are black. Very little of mass is 
slaty. Named for occurrence at Moscow, Livingston Co. Underlies Tully Is. and 
overlies Encrinal Is 

G. A. Cooper, 1930 (Am. Jour, Sci. 5th, vol, 19, p. 
Hamilton group. Hall (1839) d ribed Moscow fm. from exposures along Littl 
jeards Cost near village of Leicester (formerly Moscow). He limited the fm. at 
base by “#2 "Hmerina!" Is. which be believed to be-—"Enerinal" of Cayuga Lake 
region at Ludlowville, But the lower “Enerinal” at Moscow has now been traced 
eastward to Canandaigua Lake and proved to be Tichenor Is., while the "Enerinal" 
of Cayuga Lake region, when traced westward from Ludlowville, ts found at ħorf- 
zon of Menteth Is, 55 ft. above type Tichenor. The Menteth can be traced to 
Genesee Valley, where it occurs 9 ft. above the Tichenor. There is thua an over 
lapping of the original Ludlowvide nnd Moscow, both of which were defined wo 33 
to inelude the interval btw. ‘Tichenor and Menteth Iss. Jt de therefore proposed to 
redefine the Moscow to include Menteth Is. and all beds above it up to bh: of the 
“Pyrite,” or to base of Tully Ik in localities where it is present. The Moscow ns 
(hus redefined can be traced at least as far E. as Unadilla Valley and W., to shore 
of Lake Erie, Hall's loculity will serve as a type section, although the fm, 1s no! 
exposed completely there. It i» here subdivided into (descending) Windom memb., 
Kushong memb., and Portland Point memb., the latter including Menteth ls. nt 
base. The Moscow as here redefined overlies Deep Run memb, top memb, of 
Ludlowville fm. 

W. Goldring, 1931 (N. Y. State Mux, Hdb, 10, p. 369), Menteth Is, ix basal bed of 
Moscow sh. und overlies Ludlowville sh. 


(20). Moscow fm—Top fm, of 


The U. S. Geol. Survey now treats Moscow sh. as top fm. of Hamilton 
group, and draws its base at base of Menteth Is, memb, 


Mose Carr sand. 
A subsurface sand in Okmulgee Co., Okla,, which is said by some geologists 
to belong to Dutcher sand series (early Penn.) and by other geologists to 
correlate with Tyner fm. (Ord.). 


Moseley limestone lentil. 
Hocene (Claiborne group) : Eastern central Texas (Burleson and Robertson 
Counties). 


it. C. Reniek and IEL B, Stenzel, 1931 (Univ. Tex. Bull. 3101, pp. 78, 01). Moseley 18- 
lentil—From 25 to 35 ft. above Sparta sand memb, of Cook Mtn fm. in Burleson 
Co. und 15 to 25 ft. above the Sparta in Robertson Co, there ja, In Crockett clay 
memb. of Cook Mtn fm., am argill. Is., sometimes very glauconitie, which is abund 
antly fossiliferous. In places this Is. grades into an argil, glauconitic shell mart, 
and at the old Moseley's ferry site on the Brazos (bridge on the Giddings te 
Hearne branch of Southern Pacific R. R.) if is of lutter type. This Is, in per 
“intent across these counties. The Moseley ix underlain by sticky blue, gray, and | 
buff clays containing beds of fossiliferous glauconitic sand, and is overlain by 
24 to 30 ft. of gray and buff clays. 
FK. B. Plummer, 1933 (Univ. Tex. Bull. 4 p. 612), showed Moseley lo. ne Wing | 
higher in the Crockett than Eaton lentil and lower than Little Brazos da 
H, B. Stenzel, 1935 (Univ, Tex. Bull. 3501, pp, 267-279), restricted Crockett 
beds above Moseley Is, aud included latter in hia Stone City beds (new nume. 


to 
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Mosheim limestone. (Of Stones River group.) 
Lower Ordovician: Eastern Tennessee, western Virginia, and northern 
Alabama, 


E, ©. Ulrich, 1911 (Geol Soc. Am. Bull., vol. 22, pp. 413, 414, 538, 543, 544, 557, 
030, pl. 27). Mosheim te —Fine-crained ls, [mentions one locality where it js 
B4 ft, thick] uneon. overlying Knox dol In Knoxville and Athens troughs uncon. 
underlies Lenoir Is.; in Pearisburg trough uncon, underlies Holston ]& In Pearls 
burg and Knoxville troughs uncon, overlies Upper Knox. In Athens trough uncon. 
overlies Jonesboro Ja, of Beekmantown nge. Is of lower Stones River age and 
older than Murfreesboro Is. 


The beds designated Mosheim ls. by Ulrich are present at type loe. of 
Lenoir is. and may have been included in original definition of Lenoir 
by Safford. According to Ulrich and Butts they differ in lithology, color, 
and fauna from overlying Lenoir and uncon. underlie it, also uncom. 
overlie Knox dol According to A. Keith (personal communication) all 
of the ehertless lss. were excluded from the Knox by Safford in his 
definition and in his mapping. The Mosheim 1s. us identified by Butts 
in Ala. (Ala. Geol Surv. Spec. Rept. No. 14, 1926, and U. Sad. 8, 
Bessemer-Vandiver folio) uncon. overlies Odenville I& nnd underlies, in 
places uncon., the Lenoir ls. The Mosheim ls. is now treated by E. O. 
Ulrich and ©. Butts as middle fm. of Stones River group of E. Tenn. 
and western Va. where it underlies Lenoir ls. and overlies Murfrees- 
bore 18. 

Named tor exposures in railroad cut at Mosheim Station, Green Co., Tenn. 


Moshup till member (of Jameco formation), 
Pleistocene (Kansan): Boutheastern Massachusetts (Marthns Vineyard). 


!. B. Woodworth and E. Wigglesworth, 1984 (Harvard Coll. Mus. Comp, Zool. Mem., 
vol, 52). Mashup till memb,—Top memb, of Jameco fm. Consists of about 10 
ft. of upturned stony blue clay till containing boulders ns lorge ns 8 ft. in diam 
Known only on No Mans Land and at Nashaquitsa Cliff on S, shore of 
Martha= Vineyard, where it rests uncon. on Weyquosque fm, and is uncon. overlain 
by Gardiners clay. Gravel of typical Jameco type may underlie the Moshup, but 
it is not exposed, Is consideredeat least upper part of Jameco gravel of other 
parts of Marthas Vineyard. Named for “a local god finding a Mace in aboriginal 
folk-lore concerning the origin of Gay Head." 


Mosinee conglomerate, 
Pre-Cumbrian (upper Huronlan); Central northern Wisconsin (Marathon 
County) 


S. Weidman, 1907 (Wis. Geol. Nat. Hist. Surv. Bull 16, p. 364). Mosinee col, 
Mainty cel, but in one area ia mainly a fine-grained brittle sL or chert. Occurs 
in scattered exposures on upland aren E. and SE. of Mosinee. Thickness con 
only be surmised, but is believed to be great. Is either upper or middle Huronlian 
Reste uncon, on Igneous rocks. 

C, R. Van Hise and C, K, Leith, 1911 (U. 8. G. 8. Mon, 52, chart opp, p, S88), 
assigned this fm, to upper Huronian. 


Mosquito porphyry. 
Bocene: Central Colorado (Leadville-Alma region), 
S. F. Emmons, 1882 (U. S. G. S, 2d Ann. Rept., pp. 215-230) and 1886 (U. S, G. S 
Mon. 12, p. & Light-gray fine-grained dike rock, formed of quartz, orthoclase, 


and plagioclase feldspars and biotite. [Petrographic description by W, Cross on 
p. 327 of Mom. 12.] 


In U, S. G. 8, P. P, 145, pl. 2, 1927, mapped with the other masses of diorite 
porphyry, without a distinctive name, 

Named for occurrence in North Mosquito Amphitheater, on N. face of 
Mount Lincoln, N. of Alma, Park Co, 
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Moss porphyry. 
Tertiary (middle or late): Northwestern Arizona (Oatman district). 


EF. L. Ransome, 1928 (U. 8. G. S. Bwl 3742) Mose porphyryu—Quarts mon 
*onite porphyry.  Intrudes Aleyone trachyte, and is believed to be younger than 
atman andesite. May be intrusive equiv, of Gold Road latite, The Moss mim 
is wholly within this rock, 


Mott Haven limestone. 
Pre-Cimnbrian: Southeastern New York (Manhattan Island). 


J. D. Dana, 1881 (Am. Jour. Sei, 3d, vol. 21, pp. 431-422). The western or Mott 
Haven la. band outerops on New York [Manbattan] Island btw, Likth and 124th 
Streets, The ledge of ls, with intercalated gneiss, N. of 1224 St. and K. of and 
adjoining Lexington Ave., is principal locality remaining. It is abont 125 ft. in 
breadth. 

CU. A. Hartnngel, 1912 (N. Y. State Mus, Hdb, 19, p. 28). The W. belt of Znicood t 
in New York City in vicinity of Mott Haven ! been called Mott Haven Is. 
(1881 Dana) 


Mottville member (of Skaneateles shale), 
Middle Devonian: Central New York (Onondaga and Cayuga Counties) 


HK. Smith, 1016 (Acad. Nat. Scl. Phila. Proc., vol. 67, pp. 561-5606), Mottville memb 
Limy erinoidal band and associated fossiliferous shales above and below, whic 
are exposed along Skanesteles outlet S, of Mottville, and form basal part of 
Sknnenteles sh. in Tully quad. ‘Thickness 15 to 25 ft. The sh. beneath limy band 
is gray, thin bedded, fossiliferous, and 10 to 25 ft, thick The sh, abowe limy 
band is rather coarse, thick-bedded, and very fossiliferous To E. the Mottville 
memb, r s on Cardif sh.; to W. on underlying Marcellus sh. Named for 
occurrence at Mottville, Onondaga Co. 

G., A, Cooper, 1930 (Am, Jour, Sel, Sth, vol 19, pp. 216, 219).  Motteüle memb. of 
Sküneateles fm.—Smith carefully traced his Mottville memb. E. and W. of type 
Joc, at Mottville and found that to W, it approached in strat, position the beds 
here named Oatha Creek sh, memb. of Marcellus fm. and finally, nt Criss Creek, 
Cayuga Lake, actually rested directly on Oatko Creek memb. This placed the 
Mottville in exact position of Stafford Is. Sufficient exposures cannot be found 
to permit accurate lateral tracing of the Mottville into the StatfYord, but all 
evidence, faunal and strat, (Smith, 1016), pointe to continuity of these members 
oth Clarke and Luther (1900) point out similarity of Stafford fauna to that of 
the Mottville of Cayuga Lake The Mottwille carries a distinctive Hamilton 
fruna, 

W. Goldring, 1031 (N. Y. State Mus. Hdb. 10, p. 389), Skaneateles wh, fmelnies 
Moattvitle Is, at base, [On p. 391 she anys Stafford la, hus recently been proved to 
be Mottville 18.) 


y 
J 


Moulder sand. 
A subsurface sand, of Middle Dev. age, in western Ky 


Moulton diorite. 
Late Devonian or late Carboniferous: Northwestern New Hampshire (Little- 
ton and Moosilauke quadrangles). 


M. P. Billings, 1035 (Geology of Littleton and Moosijauke quads. N. M., maps 


nnd p. 27). Moulton diorite, typically exposed om Moulton Hill, in NW. corner 
of Mooxsilauke quid Intrudes Littleton fm. and is therefore post-lower Dev 
Assigned to New Hampshire magma series. [On maps assigned to late Dev, or 
late Carbf.] 
Moulton sand. 
A subsurface sand in upper part of Kootenai fm. (Lower Cret,) in Cutbank 
dist, Glacier Co, NW. Mont, According to J. G. Bartram (Geol. of 
nat. gus, A. A. P. G., 1935, pp. 257, 267) this sand is now called upper 
Sunburst sand, 
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'Mound limestone, 

A term applied by J. G. Percival (Wis. Geol, Surv. 24 Aun, Rept., pp. 23, 
n-70, I856) to Niag 
According to J. D. Whitney (Wis. Geol. Surv. Rept. 1, 1862) this descrip- 
tive term was appropriate only in lead region of SW. Wis. 


‘a dol, and Burroughs dol of southern Wisconsin 


"Mound group. 
Pennsylvanian: Central western Missouri. 


G. C. Broadhead, 1873 (Mo. Geol, Sarv. Prel. rept. om iron ores, pl. 2, pp. 169, 


Lith) Mound grougp—Sae, and shales, with some Isa, and thin coals, 133 ft 
thick, including beds 04 to 77 of detailed section of lower Coal Measures from 
Sedalin to Knosas City.  Underlie» upper Coal Measures and overlies Holden 
zroup 


Includes lower part of Kansas City fm. and upper part of Pleasanton fm. 
Named for occurrence in mounds of Johnson and Cass Counties, 


Mound City shale 
Pennsylvanian; Eastern. Kansas, 


R. €. Moore, 1932 (Kons Geol Soc. Oth Ann, Field Conf. Guidebook, pp. 90, 
ni) [See under Swope fin.) 

J. M. Jewett, 1082 (pp, 99, 100, 108 of book cited above), Mound City ah 
Yellow fossiliferous sh. eontnining local beds of Is. a few inches thick. Thickness 
of memb, senerally less than 5 ft Underlies Sniabar 19, and overlies Critizer Is 

J, M, Jewett, 1933 (Kans. Acad, Sel, Trana., vol 36, p 130) Type loc, of Mound 
City sh. ia near Mound City, Linn Co. 


R. ©. Moore, 1986 (Kans. Geol. Surv. Bull. 22), dropped this name from his 
classification, without explanation of its fate. But, as he restrieted his 
Swope is. to beds above base of Middle Creek 18, this sh. appears to 
have been Included in his underlying Ladore sh. (See Kans.Nebr. chart 
compiled by M. G. Wilmarth, 1956.) 


Mounds sand, 

\ subsurface sand, of enrly Penn. (Cherokee) age, in central and northern 
Okla, whieh has been reported to correlate with Dutcher sand series, 
also with the ss. nt base of Chattanooga sh. (Dev.?*), and with Wilcox 
sand (Ord,), In its type loe, (town of Mounds, Creek Co.) the sand 
Is now called Dutcher sand. 


Moundsville sand. 
A subsurface sand, 15 to 382- fr. thick, in Conemaugh fm. (Penn.) of 
W, Va, that is believed to Ile at horizon of Saltsburg ss. memb, and 
to correspond to Little Dunkard sand of SW. Pu. Named for Mounds 
ville, Marshall Co, W. Va. 
Mound Valley limestone, 
Pennsylvanian: Eastern Kansas. 
U. IT. Adama, 1896 (Kans, Univ, Geol Surv., vol. 1, p Mound Valley la— 


Henvy ls., thin to 18 ft, thick, capping row of billa, 120 ft. high, NW. of Mound 
Valley | Labette Co.) and passing under surface ut Cherryvale 


Discarded by U. & Geol Survey many years ago, for Bethany Falls 1s., 
the older nome R. €. Moore, 1986 (Kans. Geol. Surv. Bull. 22, p. 86), 
discussed Adams’ miscorrelations and gave synopses of Mound Valley Is. 
as used by other writers, On p. 88 he stated; Bethany Falls ls. was 
called TMound Valley by early Kans. Geol Surv., but Bethany Falls 
has priority, 


1430 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


1Mound Valley shale. 

Pennsylvanian: Enstern Kansas and northwestern Missouri. 

E. Haworth, 1898 (Kans. Univ. Geol. Surv. vol 3, pp. 47, 102), Mound Valley 
&hales.—Heavy ted of light ashy-gray to jet-binck sh. carrying some ss, and eon 
stituting escarpment to NW, of Mound Valley. 

Same as Ladore gh., later but well-established name adopted by Kans. Geol 
Survey. Mound Valley sh. was dropped years ago. 


Named for Mound Valley, Labette Co,, Kans. 


Moundville quartz porphyry. 

Pre-Cambrian (pre-Huronian?): Central southern Wisconsin (Marquette 
County). 

R. D. Irving, 1877 (Geol. Wis, vol. 2, p. 520), Moundville quarts porphyry—Out 
crops at head of Lake Buffalo, on Tine btw, secs, 8 and 9, T, 14, R. 9 E, Moundville, 
Marquette Co. Differs from Mareellon quartz porphyry in showing throughout 
traces of crystalline structure and thickly scattered large brownish feldspar surfaces 

*Mountain limestone. 

Nongeographic term replaced by local geographic names 1n different. parts of 
eountry. In Mo. it included most of Mississippinn fms. In E. Tenn. and 
western Va. it is same as Newman and Greenbrier lss. In southern Tenn. 
and Ala. it is divided into several fms. (See Ala. chart.) The rocks 
generally form the sides of mtns. In Appalachian region the name Moun 
tain lime has been applied (1) to subsurface rocks lying btw, Mauch 
Chunk sh, and Catskill fm.; (2) to Greenbrier ls. memb. of Mauch Chunk 
fm, ; (3) to Loyalhanna 1s.; (4) to Greenbrier and Loyalhanna Iss. com- 
bined; and (5) to Newman Is. Also to Maxville ls. of Ohio. 


Mountain sand. 

A drillers’ term for sands in NW. Pa. oil region, which according to J. F, 
Carll, 1880 (2d Pa. Geol. Surv. Rept, I» Atlas), are 375 ft. thick and include 
Homewood ss. at top. The term has also been applied by drillers to 
Burgoon ss. memb. of Pocono fm. of western Pa. and to other sands in 
Pottsville, Allegheny, and Conemaugh fms. J. P. Lesley (2d Pa. Geol 
Surv. Rept. L, p. 221, 1876) also used, in a section at Pittsburgh, Pa., 
Pocono Vespertine or Mountain sss. for beds underlying Mauch Chunk sh. 
and overlying Catskill. 

Mountain bed. 

A name applied by J. A. Taff (Tex. Geol, Surv, 2d Ann, Rept, pp. 730-731, 
1891) to 4,060 ft, of sandy beds in upper part of Washila group (Lower 
Cret.) of El Paso Co., Tex. 

Mountain shales. 

Cretaceous: Mackenzie. 

E. J. Whittaker, 1022 (Canada Geol. Sury. Summ. Rept. 1921, pt. B, p. 54), 
Mountain Creek rock. 

Cambrian: Central southern Pennsylvania (Franklin County). 

J, P. Lesley and R. H, Sanders, 1881 (2d Pa. Geol. Surv. Rept. Dy, Atlns, map of 
Franklin Co.). 

As mapped includes the following Camb, fms.: Tomstown ls., Antietam ss. 
Harpers schist, and Weverton ss. 

Mountain Creek formation, 
Pre-Middle Devonian: British Columbia. 


M. Y, Williams and J, B, Bocock, 1932 (Roy. Soc. Canada Trang, 32d ser, vol 29. 
sec, 4, p. 199), 
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Mountain Girl conglomerate-quartzite. 
Lower Paleozoic (7): Southeastern California (Inyo County). 


F. MacMurphy, 1020. [See under Telescope group. Derivation of name not &tuted.] 

F, M, Murphy, 1988 (Calif. State Div, Mines, Rept. 28 of State Min., July-Oct. 1982 
pp. 329-356). Mountalm Girl ogt-qtzite.—Apparently a persistent fm. consisting 
of 10 to 25 ft. of reddish brown cgl. with well-rounded pebbles up to 14 inches dinm. 
of qtzite nnd rarely of ls, grading Into rather massive rock containing allothigenous 
quarts grains in a cementing medium of sericite, chlorite, muscovite, biotite, aud 
ferruginous material Thickness 65 to 100 ft. Conformably underlies Wildrose 
fm, aud discon. (*) overlies Middle Park fm., all of which belong to Telescope 
group (lower Paleozoic?) of S. purt of Panamint Range, [Derivation of mame not 
stated and not apparent from his maps.) 


Mountain Glen shale. 

Upper Devonian: Southwestern Illinois. 

T, E. Savage, 1920 (Am. Jour, Sci., 4th, vol, 49, pp, 169-178). Mountain Glen sh.— 
Hard black laminated sh. having band of iron pyrites in basal part and containing 
numerous spores of Sporangites huronensia and shells of lingulold Barroisella spatu- 
lata. Thickness 26 to 45 ft. Uneon. underlies Springville sh. and uncon, overlies 
Alto fm. Probably =upper part of New Albany black sh, of Ind. and Chattanooga 
black sh. of Tenn. Is usually considered late Dev., but Ulrich ta convineed it ja 
early Miss. Named for occurrence near Mountain Glen, Union Co. Assigned to 
Chautuuqunn series, Dev, 


Mountain Home shale 
Pennsylvanian: Southwestern New Mexico (Santa Rita district). 


H. Schmitt, 1925 (Am. Inst. Min. and Met, Engrs, Contr. 89, pp, 2, 4, 13) (See under 
Humboldt fm.] 


This is lower 100 to 130 ft. of Syrena fm. (Penn.) of Santa Rita dist 


Mountain Park formation. 
Lower Cretaceous: Alberta, 


B, R. MacKay, 1980 (Canadinn Min, and Met. Hull, 222, p, 


Mount Alto quartz monzonite. 
Tertiary (Eocene): Central northern Colorado (Boulder County). 


P, G. Worcester, 1921 (Colo. Geol. Surv, Bull. 21, pp. 34-85), Mount Alto quartz 
monzonite porphyry.—This rock occurs as a single dike about 34 mi, N, of Mount 
Alto Park and about 1 mi. E. of Gold Hill Station. 


Mount Ascutney granite, 
Carboniferous; Southeastern Vermont (Windsor County). 


C, H. Hiteheock, 1884 (Am. Mus. Nat. Hist. Bull, vol, 1, pp. 178-179). Mount 
Ascutney granite or syenite occurs only at Mount Ascutney [Claremont quad.]. 

E. J. Foyles and C, IL. Richardson, 1929 (16th Rept, Vt. State Geol, table opp. p. 
288), assigned Mount Ascutney nordmarkite to Curbf, 


Mount Athos formation. 
Pre-Cambrian: Central Virginia (along James River). 


A. B. Furcron, 1931 (Pan-Am, Geol, vol 55, p. 317). Mount Athos fm—About 200 
ft. of gtzite and sehist, Principal qtxite memb.. usually less than 100 ft. thick, 

rs generally near middle of fm. and is enclosed. by micuceous and tusleose 
schists, Overlain by Cockeyevile marble and rests on epidote-hornblende green- 
stone, [Derivation of name not stated.) 

A. 5. Furcron, 1931 (Geol Soe. Am. Bull, vol. 42, pt. 1, pp. 222-233). Btw. Lynch 
burg and Howardsville the oldest exposed rocks are basaltic lava flows of unknown 
thickness, now altered to epldote-chlorite-hornblende greenstone, Over these flows 
oveur about 200 ft. of qtvite and schist here called Mount Athos fm. The principal 
qtzite memb., usually lees than 100 ft, thick, occurs generally near middle of fm. 
find is enclosed by micaceous and taleose schists. Cockeysville marble reste on 
this fm. and is overlain by Wissahickon schist and phyllite, It outcrops in narrow 
aynclinal belts which are frequently interrupted by normal faults, The fm, is at 


ncc 
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least 600 ft, thick, and consists of interlayered blue-white and pink marbles, talcose 
nnd micaceous schists, Marble composes a large part of the fm, in some localities 
and in other places it is greatly subordinate to schist, [Derivation of name not 
slated, but there is a village called Mount Athos, which receives its mail al 
Lynchburg.] 

A, L Jonas, 1932 (Va. Geol. Surv. Bull, 38, pp. 6, 24). In region E. of Lynchburg 
basie volcanic rocks occur under Mount Athos qtzite nnd are oldest roek exposed 
in that area. The Mount Athos qizite, which may be-Setters qtzite, underlies 
marble that probably —Coeckeysville marble, [In table on p. 6 author divides 
Glenarm series (pre-Camb.) of “Piedmont nnd Blue Ridge provinees, Va." Into 
(descending) Wissabiekon fm,, Coeckeysville marble, Mount Athos qtaite, and green- 
stone volcanics. } 


Mount Athos quartzite. 
See under Mount Athos fm 


Mount Athos greenstone, 

Pre-Cambrian: Southeustern Virginia (James River region). 

A. &. Furcron, 1935 (Va. Geol Surv. Bull. 39, pl 1), mapped Mount Athos green- 
stone, at base of pre-Cumb, of James River iron and marble belt, extending over 
Several counties E. of Lynchburg, and deseribed it on map as consisting of baxaltic 
lava. flows at base of Mount Athos fm., altered to greenstone schist, 


Mount Auburn concretionary shale member (of McMillan formation). 

Upper Ordovician: Southwestern Ohlo, northwestern Kentucky, and south 
eastern Indiana, 

J. M, Nickles, 1902 (Cincinnati Soc. Nat. Hist. Jour., vol. 20, p. 85), Mount Auburn 
or Platystrophia lyne beds,—Sh,, chiefly blue but in places yellowish, with some 
irregularly bedded 1s; thickness 20 ft, Overlain by Warren beds [Arnheim fm.] 
and underlain by Corryville or Chiloporetia nicholsoné beds, 

Upper memb. of MeMillan fm. 

Named for Mount Auburn, Cincinnati, Ohio. 


Mount Baker lava. 
Quaternary: Central northern Washington. 


G. O. Smith ond F., C. Calkins, 1904 (U. S. G. S. Bull. 235, p. 85). Mount Raker 
lava,—Mount Baker, like most of the higher peaks of the Cascades, is an extinct 
volcano built up of andesitic lavas of comparatively recent. age Although frag 
mental materiais probably form part of the cone, afl volcanic materials from Mount 
Baker observed at close range are lava. The more crystalline varieties are 
Meneraly gray, but the more glassy phases are black, or, less commonly, red, 


Mount Bennett rhyolite. 
Tertiary (Oligocene?) : Southwestern Idaho, 


I. © Russell, 1902 (U. S, G. S, Bull, 199, p, 42), Extensive sheet of rhyolite forming 
Mount Bennett, Provisionally termed Mount Bennett rhyolite. 


According to C. P. Ross (personal communication) this rhyolite flow belongs 
to his Challis voleanies, 
{Mount Bohemia conglomerate. 
Pre-Cambrian (Keweenawan): Northern Michigan. 
A. C, Lane, 1906 (Mines and Minerals, vol, 27, pp. 204—206). 
Same as Bohemia or No, 8 egl 
Mount Cup formation, 
Cambrian (Middle) : Mackenzie. 
M. Y. Williams, 1922 (Canada Geol, Surv. Summ. Rept. 1921, pt, E, p. 59) 


Mount Carmel sandstone, 


Pennsylvanian: Southeastern Hl See under Hanging Rock es. 
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Mount Champion quartz monzonite. 
Probably pre-Cambrian: Central Colorado (Chaffee and Lake Counties). 
J. V. Howell 1919 (Colo. Geol. Surv. Bull 17, p. 43). Mount Champion quartz 
monsonite.—A light-gray crystalline rock of medium texture. ‘Typically exposed 
on Mount Champion, Lake Co. Probably pre-Camh. 
Mount Charles formation. 
Devonian: Mackenzie, 
M, Y. Williams, 1924 (Geol, Soc, Am. Bull, vol, X5, p. 90}. 


Mount Clark formation, 
Lower Cumbrian: Mackenzie. 


M. Y. Williams, 1923 (Canada Geol, Surv. Summ. Kept, 1822, pt. B, p. 76). 


Mount Clark granite. 

Probably Cretaceous: Yosemite National Park, California, 

F, C. Culkins, 1920 (U. 8. G. 5. P. P. 160, p. 128, map). Mount Clark granite,— 
Very siliceous light-colored granite or alaskite, composed almost wholly of feldspar 
and quartz. Moderntely coarse-grained and even textured, Is practically devoid 
of ferromagnesian minerals, such as biotite and hornblende. 


Numed for fnet it composes Mount Clark, Yosemite Nat. Park. 


Mount Clemens moraine. 
Pleistocene (Wisconsin stage) : Southeastern Michigan. Shown on moraine 
map (fig. 7) in U. S. G. S. Detroit folio (No, 205), p. 9; also on moraine 
map (pl, 22) in U. S. G., S. Mon. 53, Named for Mount Clemens. 


Mount Deception granite. 
Pre-Cambrian (3): Northern New Hampshire (Mount Washington quid- 
rangle, White Mountains). 


C. H. Hitcheock, 1877 (Geol, N. HL, pt, 2, p 124). Mount Deception ts built up 
of a coarse Concord granite, 

C. H. Hitcheock, 1878 (Geol, N. H. pt. 3, pp. 241-242), mentioned, casmally, Mount 
Deception granite. 

J. W. Goldthwait, 1916 (Geol, Soc. Am. Bull, vol. 27, pp. 281, 285, 285), referred 
to gray muscovite granite "of type known to Hitebcock as "Mount Deception 
granite. 


Mount Eagle series, 
Upper Cretaceous: Virgin Islands, 
€. Schuchert, 1935 (Hist. geol. Antillean-Caribbean region, p. 475). 


Mount Ebel sandstone member. 
Mississippian; Southern Indiana. 


P. B. Stockdale, 1931 (Ind. Dept. Cons, Div. Geol, Pub, 98, pp. 76, 251, 253, 258, 
201, 270, 272, 274, 2814, ctc.). Mount Ebol sw, memb., of Edwardsville fm.— 
A bed of gs, 0 to 1 ft. thick, lying 5 to 15 ft, below top of Edwardsville fm., 
characterized by (1) bright yellowlsh-brown color often mottled with gray; (2) 
mrenter resistance to Weathering than other beds in upper part of fnm; and 
(3) fnunn of brachiopods, Including Orthotetcs keokuk and Syringothyria teetus 
[Ou p. 274 he described it as 10 ft. of ss. beda with alternating shaly as. resting 
on 80 ft. of gray to drab siltstone (argil, s&).] Named for Mount Ebel chureh, 
NE.4 NW, 4 see, 23, T T N, R. 1 W, 3 ml. 8. and slightly E. of Smithville 
and from the surrounding Mount bet community, Type exposure is along Smith 
ville-Fairfox road a short distance 8. of Mount Ebel church, where it is 1 ft. 3 in. 
thick 


Mount Eden formation. 
Pliocene: Southern California (Sun Jacinto Mountains). 
D, M. Fraser, 1931 (Mining in Calif., vol. 27, No, 4, pp. 511-514). Mount Blen fm.— 
Frick's name Jdem beds being preoccupied, he suggests that it be replaced by 
Mount Eden, which is herein substituted and used to designate the Lower Plio. 
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see, and shales which occupy region about Benumont. The name is taken from 
Mount Eden, m rather large bill of schist lying just W. of San Jacinto quad. 
upon slopes of which the sediments were deposited and are now well exposed 
Upper part of fm, consists of 1,500 ft. of nonmarine sh. and 885, only moderately 
indurated. ‘The ss, nre grayish to buff, with occasional green and blue tints, 
ained, nnd arkosie nyers are not uncommon. 
The interbedded shales, having g tan, and blue tinges, vary in texture from 
mandy shales to silt shales, Th beds rest conformably on the lower, or 
Mount Edem Red Beds memb., which consists of 1,800+ ft. of massive arkowic 
red beds, grading up into massive gray ss, and sh.; near top the strata change 
to finer grits and sss, of gray or greenish-gray color. Upper memb. contains Pio. 
vertebrate fossils. Lower memis is unfossiliferous, distinctly more indurated and 
more resistant than overlying beds, and may possibly be Mio, The Mount Eden 
fm. uncon. underlies Bautista beds (Pleist.) and overlies the metamorphic series 
of Paleozoic or older age. 


are coarse- to medium- to finc 


Mount Eden Red Beds member. 
See under Mount Bden fm. 


Mount Forster formation. 
Devonian (7): British Columbia, 
J. F. Walker, 1926 (Canada Geol. Surv. Mem. 148, p. 34). 


Mount Garfield formation. (In Mesaverde group.) 
Upper Cretaceous: Western Colorado (Book Cliffs coal field). 


C, R, Erdmann, 1934 (U. S. G. S. Bull. 851, pp. 22, 33). Mount Garftelt fin. —Uppee 
part, or “barren measures," consists of an assemblage, 405 to 665 ft. thick, of 
sh. and carbonaceous sh., the ss, averaging about 33 percent, the sh, 51 percent, 
the sandy sh, and shaly ss. 10 percent, and the carbonaceous sh. 6 percent; the 
sas. not so thick ae those of overlying Hunter Canyon fm. Lower part, or "conl 
Imneasurer cone]sts of an assemblage (305 to 688 fr. thick) of ss, sh. und car- 
bonuceous sh, contalning thick beds of bituminous conl, the rocka being of fluvintile, 
swamp, estuarine, ond littoral environment, the coal being 5.4 pereent of this 
memb. the carbonaceous sh. 14.8 percent, the sh. 25.5 percent, nnd the ms, 40 
percent. The lower part contains Palisade coal (at base), Cameo and Carbonera 
coala at top, and Rollins sa. memle below Cameo cont, Included in Mesaverde group 
Underlies Hunter Canyon fm. and overlles Sego as. Named for Mount Garticld, 


which has been curved from these rocks, 


Mount Garfield porphyritie quartz syenite. 

Late Devonian or late Carboniferous: Northwestern New Hampshire (Fran- 
conin quidrangle). 

M. P. Billings and C. R. Willinms, 1955 (Geology of Franconia quad, N. H, p. 15; 
map). Mount Garfield porphyritic quartz syenite—Coarse- to mediumgrained, 
usually green, Named for Mount Garfield, Franconia quad. Extenda from Just 
N. of Mount Hale southwesterly to Hardwood Ridge Ix younger than both 
Kinsman quartz monzonite and Mount Lafayette porphyry, and either late Dey. or 
late Carbf, Assigned to White Mtn magma series. 


Mount Gilead sandstone, (In Henshaw formation.) 
Pennsylvanian: Western Kentucky (Webster County). 
L. €. Glenn, 1922 (Ky. Geol. Surv.. ser. 6, vol. 5, p. 120). Mount Gilead se—Soft 58., 
15 to 30 ft. thick, believed to be highest part of Penn. in Webster Co Top 


memb, of Dixon fm.  Overlies Mount Gilead shales and underlies Lafayette fm 
(Plio). Oceurs around and on ridge W. of Mount Gilead School, 


Mount Gilead shale, (In Henshaw formation.) 

Pennsylvanian; Western Kentucky (Webster County) 

L. C, Glenn, 1922 (Ky. Geol, Surv., ser, 6, vol, 5, p. 120). Mount Gilead shales.—— 
Shales very similar to older Bald Hill shales. Become sandier in upper 25 to 50 ft. 
and weather rusty yellow, ns in immediate vicinity of Mount Gilead School, but 
middle and lower parts are argill and enle., with thin lss. in places; 2 mi. SW 
of Mount Gilead one of iss, becomes 20 to 30 ft. thick. Total thickness of beds 

150 to 200 ft. Underlies Mount Gilead ss. and overlies Vanderburg ss, all being 
included in Dixon fm, 
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Mount Glen terrane 
A term applied by C. [R.] Keyes to Mountain Glen sh. of Savuge (1920), 
Upper Dev., Ill. (See Keyes, 1925, Pan-Am. Geol, vol. 39, No. 4, table on 


p. 320.) 


Mount Harris formation. (In Mesaverde group.) 
Upper Cretaceous: Northwestern Colorado (Yampa coal field). 


M. R. Campbell, 1931 (Tentative correlation of named geologic units of Colo., com- 
piled by M. G. Wilmarth, U. S. G. S. separate chart), Mount Harria fm.—Mostiy 
sh., but contains some beds of ss. and Wadge and Wolf Creek coal beds—two of 
most important coals In Yampa field. "Thickness 950 ft. Underlies Twentymile 88. 
and overlies Tront Creek ss. Included in Mesaverde group, Outcrops at Mount 
Harris, a coulmining town on Yampa River. 


Mount Herman sandstone. 
Devonian or Carboniferous: Southwestern New York. 


J. M. Clarke, 1902 (N. Y. State Mus, Bull. 52, p. 525). Mount Merman or Salamanca 
col. [alse colle it Mount Herman as.) —Overlies red and green Cattaraugus bada 
and is eeparated from the younger Olean eel, by 200 ft, of sh. 

L. €. Glenn, 1903 (N. Y. State Mus, Bull, 69, p, 974), The ss. phase of Salamanca 

:L lentil ia well exposed in a number of small quarries on Mount Herman, Just 

8, of Olean, where it ia locally known as Mount Herman ae, 


Mount Holly conglomerate, 
Pliocene (?): Southern New Jersey (Burlington County). 


H, C Lewis, 1881 (Phila. Acad, Nat, Sel. Proc, vol. 32, pp. 271, 288). On top of 
the bill at Mount Holly, N. J, is an Identical cgl. and gravel, composed of same 
materials na Bryn Mawr gravel in Pa. This cgil. whith is named Mount Molly cgt., 
has rhe peeullar ferruzinous glaze of Bryn Mawr gravel, It overlies Cret. maris and 
sands. From its abundance ut Mount Holly, and in order to show its connection 
with the Pennsylvania deposits, we shall call the cgl. of the Bryn Mawr gravel 
Mount Hotty oyt 


Mount Holly gneiss. 
Pre-Cambrian: Southwestern Vermont. (Rutland County) 


C. L. Whittle, 1894 (Am, Jour, Rei, 9d, vol 47, pp. B47 In paper soon to 
appear in Jour. Geol. writer will call the upper metamorphosed Algonkian elasties 
(schists, qtzites, egls, and ies.) Mendon series, and the older metamorphies of 
gels  echiets, les, and qizites the Mount Holly group, upon which the Mendon 
«cries ix believed to He discordamntly. 

C. L. Whittle, 1894 (Jour, Geol, vol 2, pp. 296-429). Mount Molly acries.—More 
metamorphosed and more variable [than overlying Mendon series] series of stratit- 
fied rocks of Algonkian age, together with goelsses and schists of unknown origin, 
and abundant metamorphic equivalents of old basic igneous rocks, Consists of 
gneism, gtzites, lus, and schists. Named for development in town of Mount Dolly 
[Wallingford quad., Rutland Co,], 

L. M. Prindle and E. B. Knopf, 1932 (Am, Jour, Sci., Sth, vol, 24, pp. 264—269, ete.). 
Mount Holly gneiss—Oldeat known rock in Vt. Highly metamorphosed complex 
of sed, and igneous rocks, called Mount Jolly “series” by Whittle The rocks of 
probable sed, origin are schists, white gneisses carrying abundant blue quartz, and 
scattered irregularly shaped Is. deposits largely altered to Impure marbles or ser- 
pentine, In addition there Is a series of banded gneisees that may be mainly 
orthogneisses, The whole complex is eut by igneous rocks ranging In composition 
from rather massive amphibolites to granitie rocks commonly ¢laracterized by 
notable content of striking blue quartz. Later intrusions are unmetamorphosed 
sabbro and duníite, Grently twisted and contorted, According to present defini 
tion of U. S. Geol, Survey it would be called Archean, as it is characterized by 
exceedingly intricute and variable structure, in which it contrasts strongly with 
the overlying rocks, Is overlain by Mendon schist (younger pre-Camb.) and is cut 
by Stamford granite gneiss, a concordant intrusion.  Underlies greater part of 
Green Mtas from Glastenbury Mtn, Vt. southward to Mass, line. [This name 
was approved by U., S. G. S. instead of the preoccupied mame tWoodford gueiss, 
originally suggested by these authors for use in this rept.) 
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tMount Holyoke diabase. 
A name applied in some early repts to Holyoke diabase, (See B. K, Emor 
son, U. S. G. S. Mon. 2), p. 17, etc., 1898.) 


tMount Hope type. 
Pre-Cambrian; Northern New Jersey. 


F. L. Nason, 1889 (N. J, Geol, Surv. Ann, Rept. 1889, p, 30) Mount Hope type.— 
Country rock of Mount Ttope iron mines, Ia in part the feldspathic gnelss of 
Prof, Smock and in part the hornblende gneiss of Dr, Britton. Always under 
lies Oxford type. 


In U. &, G. 8. Raritan follo (No. 191) the rocks around Mount Hope, Morris 
Co., are mapped as Byram gneiss, and the use of Mount Hope as a geo- 
graphice name for a facies of that fm. is considered unnecessary. 


Mount Hope shale member (of Fairview formation). 
Upper Ordovician: Southwestern Ohio, central northern Kentucky, amd 
southeastern Indiana, 


J. M. Nickles, 1902 (Cincinnat| Soe, Nat. Hist. Jour. vol. 20, pp. 75, T6). Mount 
Hope or Amplexopora septosa beda—Weavy, rather frregularly bedded lss. inter 
bedded with shales: thickness 50 ft. Overlain by Palrmont or Dekapim aspera 
beds ond underlain by Upper Uties or DekayeHa ulrichi beds [MeMjcken memb, of 
Bassler}, 


Lower memb, of Fairview fm., 
Named for an exposure on SE. slope of Price Hill, known as Mount Hope, 
at Cincinuati, Ohio. 


7Mount Hope marl. 
iMount Hope phase 
Eocene (Juckson): Southern South Carolina (Berkeley County). 


E. Sloan, 1905 (8. C, Geol. Surv. geognostic map of S. C, advance copies; published 
Im 1908, in S, €, Geol, Surv, ser. 4, Bull, 2); 1907 (Summary of mineral t 
sources of S. C. pp. 12, 17, 18). Mount Hope phase,—Overlying Santee maris 
the Mount Hope marl is exposed mnlong a narrow belt extending from RButaw 
Springs by Pond Bluff and Mount Hope (on Santee River to point on Santee 
Canal near Pooshee, It consists of n matted mass of spines of echini, fragments 
of corals, and a few oyster and other shells (80 to 90 percent carbonate of lime) 
In vicinity of Eutuw Springs, and thence along Santee River from Pond Blu 
to Mount Hope this phase appears; a marl deserlbed by Toomey a» capping the 
Cooper marl near Stoney Landing on Biggin Creek (1 mi. NE. of Moncks Corner) 
possibly represente another limited aren, Tt has not been observed elsewhere in 
State, The material consists of marl, about 11 ft. thick, in alternate hard and 
soft layers 

Sloan, 1908 (S. C. Geol Surv., ser. 4, Bull 2, p. 462), The Mount Hope mar! 
consists of a matted mass of spines and plates of echini, cOralline fragments, 
occasional shells of Ostrea sellaeformis and other forms. ‘The color is yellow 
white; it exhibita ledges which are very hard and partly crystalline, with thick 
intermediate zones of somewhat softer nnd more porous, but otherwise similar 
material. Its thickness as exhibited by borings at Pond Bluff ia 16 ft., of whieh 
13.9 ft. extend above zero water level (24.8 ft, M. L. VT): the underlying material 
comprises 11 ft, of sands and then “rock” (report of well borer); this “rock” ts 
probably the hard Santee marl, Mount Hope marl underlies Cooper mart and over 
lie» Barnwell phase. 


Ib 


Name is preoceupied. Is a synonym of Santee ls., according to C, W., Cooke, 
1936 (U. S. G. S. Bull. S67). 
Named for exposures at Monnt Hope, on Santee River, Berkeley Co, 


Mount. Hope formntion 
Pleistocene; Panama, 


A. P. Brown and H, A, Mistry, 1918 (Phila, Acad, Nat. Sel. Proc., vol. 65, p. 495! 
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Mount Houghton felsite. 
Pre-Cambrian (Keweennwan): Northern Michigan. 


A. C. Lane, 1011 (Mich, Geol and Biol. Surv. Pub. 6, geol. ser. 4, pp. 83, 175-750 
passim, especially p, 190), 


According to B. S, Butler (personal communication) Mount Houghton felsite 
und Mount Houghton quartz porphyry are different facies of same fm., 
and if intrusive are probably of upper KReweenawan age. They compose 
Mount Houghton, Keweenaw Co. 


Mount Houghton quartz porphyry. 
Pre-Cambrian (Keweennwun):; Northern Michigan, 
A, C. Lane, 1911 (Mich, Geol and Biol, Surv, Pub, 6, geol ser. 4, p. 100). 
See Mount Houghton felstte. 


Mount Jefferson formation. 
Pliocene: Central northern Oregon (Cascade Mountains}. 


i. T. Hodge, 1927 (Geol. Soc. Am. Bull, vol. 25, p. 163). The Plio. Mount Jefferson 
fm, composed of andesitie and trachytic rocks, cute the older fms, especially near 
the divide, and fills in the older valleys, It forms the line of high peaks at 
121"45" long.. and covers the eastern surface for at least 12 miles, [The older 
fins, mentioned are (descending) Columbia River basalt and John Day and Clarno 
fms, | 

E. T. Hodge, 1928 (Pan-Am, Geol, vol 49, pp, 341-856), Stocks and dikes of 
rranodiorite and &kyenlte cut Columbia basalts at many widely scattered places on 
W. side of Cascude Mtns. Flows of andesite and trachyte are discovered which Oil 
valleys cot in Columbia basalte to W. of Mount Jefferson and the Three Sisters, 
Together they are called Mount Jefferson fm. and are considered to be Pllo, They 
form Mount Jefferson, 10,523 ft. A. T. and other mtns. Underlie Black Crater 
and Madras fms, 


Mount Joli formation. 
Lower Devonian (Helderbergian): Quebec (Percé), 


J, M. Clarke, 1908 (N, Y. State Mua, Mem. 9, p. 59). Mount Jolt maasive, Bil., 
Quebec, 

C, Schuchert, 1980 (Am, Jour, Bei, Sth, vol. 20, pp. 110-4.). Clarke held Mount 
Jolt fun. to be late Sil Writer hae collected from these fossilllerous beds many 
limes, and hi» evidence and that of Clarke are here brought together to show 
that Mount Joli fm. ia unmistakably Melderbergian (Lower Dev.), and younger 
than Cocymans of N 


Monnt Kindle formation. 
Silurian: Mackenzie, 
M. Y. Williams, 1922 (Canada Geol Surv, Samm, Rept, 1921, pt. B, p. 60) 


Mount Lafayette granite porphyry 

Late Devonian or late Carboniferous: Northwestern New Hampshire 
(Franconia quadrangle). 

M. P, Billings nnd C. R. Williams, 1935 (Geology of Franconia quad., N. IL, p. 12; 
mari. Mount Lafayette granite porphyry.—Hard massive gray or green rock, 
occupying much of Franconia quad, and typically exposed on summit of Mount 
Lafayette Main body is 10 mi. long und 3 mi. wide and extends In SW. direction 
from Mount Hale to Mount Plame, Cuts Kingman quartz monzonite and is 
older than Mount Garfield quartz syenite and Mount Osceola granite, — Is late 
Dew. or late Carbf, Assigned to White Mtn magma series. 


See Lafayette granite porphyry, the original nime, 
Mount Laurel sand. (In Monmouth group.) 
Upper Cretaceous; New Jersey. 


W. B. Clark, R. M. Bagg, and G. B, Shattuck, 1897 (Geol. Soc. Am. Bull, vol. 8, pp. 
t Mount Laurel sands.—Course red sands, often indurated by iron con 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


1438 


tent. More or less glauconitie, especially to S. Thickness 5 to 80 ft. Undorlles 
Navesink marls [restricted] and overlies Matawan fm. [group]. Is basal div, of 
Monmouth fm. Named for Mount Laurel, Burlington Co, 


The Monmouth of N. J. is now classified as a group and Mount Laurel sand 
as afm. See concluding statement under Navesink marl. 


tMount Lebanon formation. (In Claiborne group.) 
Eocene: Northwestern Louisiana 


H. K. Shearer, 1020 (A. A. P. G. Bull, vol 14, No. 4, pp, 439—441). Mount 
Lebanon fm.—Marine beds of brown or green sb, and glauconitic sand, with char 
acteristic fauna. Near middle a bed of hard glauconitic, more or less sandy Is. 
that forms characteristic boulder outcrops. Thickness 350 ft, Replaces St. Maurice 
fm. as restricted by Spooner in 1926. At St. Maurice only a small part of upper 
Mount Lebanon beds is visible at low-water periods, Named for Mount Lebanon, 
Jienvillé Parish, which is surrounded by good fosslliferous exposures. The mime 
“Minden fm." has also been proposed, but is not as satisfactory as Mount Lebanon, 
because the typical exposures are several mi. from Minden, nnd the fm, there ts 
not as characteristic as in Bienville Parish. Underlies Cockfeld fm. and overlles 
Sparta fm. Includes Saline Bayou memb., Milame 1s. and marl memb., and Crockett 
memb. of Wendlandt and Knebel and Elisor. Either St. Maurice, Mount Lebanon, 
or Minden should be considered m La. local name, — Aecordimz to €. L, Moody and 
others who bave done detailed work in E. Tex. the exposure nt Cook Mtn, Houston 
Co, Tex., ie definitely on same fm, If this is trae, Cook Min should be used ns 
the fm. name, becuuse of priority over all other names. 


This name has been discarded in favor of Cook Mtn fm., the older name 


Mount Lowe granodiorite, 
wate Jurassic or enrly Cretaceous: Southern California (San Gabriel 
Mountains, Los Angeles County). 


W. J. Miller, 1926 (Geol. Soc. Am. Bull, vol. 37, p. 149, abstract), White to light- 
gray massive to moderately folinted granodiorite, which may be called Mount 
Lowe aranodiorite, tweause of typical occurrence on Mount Lowe and vicinity. 
Younger than Mount Wilson quarts diorite. [Age not stated) 

W. J. Miller, 1930 (Geol Soc, Am, Bull, vol. 40, p. 150) and 1053 (Geol Soc. Am, 
BulL, vol. 44, No. 1, p. 102). Writer has mapped [does not suy where pub- 
lished] Lowe granodiorite (late Juraseic) in San Gabriel Mtns, Calif 

W. J, Miller, 1934 (Univ. Calif. at Los Angelos Pub. Math, and Phys. Sci, vol 1, 
No. 1, map, pp. 02-63). [Mapped Lowe grunodiorlte and assigned it to Iate 
Jurassic or early Cret,] 


fMount Marcy anorthosite, 
See under Marcy anorthosite. 


Mount Marion beds, 
Middle Devonian: Eastern New York (Ulster County). 


A. W. Grabau, 1917 (Geol Soc, Am, Ball, vol. 28, p. 954) I propose to name the 
lower fossiliferous Hamilton beds of Ulster Co, region the Mount? Marion beds. 
Underlie Ashokan beds, the terminal phase of the Hamilton in Ulster Co. region. 

A. W. Grabau, 1919 (Geol. Soc. Am, Bull, vol 30, pp. 48-470), Mount Marion 
bede—Marine shales nnd sg, 400 to 500 ft, thick, Underlie, without break, 
Ashokan fm., and overlie "Marcellus" shales [named Bakoven sh. by Chadwick, 
1933]. Well exposed at Mount Marion, W, of Saugerties 

G. H. Chadwick, 1933 (16th Int. Geol, Cong. Guidebook 9A, p. 4), divided the 
Marcellus W., of Catskill into (descending) Mount Marion as,, 800 ft, and Chit- 
tenango black sho 200 ft. 


Mount Mesnard quartzite. 

Pre-Cambrian: Northern Michigan. 

M. E, Wadsworth, 1893 (Mich, Geol Surv. Rept. State Bd. 1891, 1892, pp. 64-65), 
mentioned, in one or two places, "the Mt, Mesnard qizite and dolomitic series" 
and “the Mount Mesnard qtzite," of which he asked: “Is It a part of Itepublie 
fm. or does it overlie it?” He concluded: The evidence seems so strong that the 
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2 fms, are distinct and uncon, that the qtzite, dol., and associated rocks belonging 
with them will be designated here as Mesnard fm., from Mount Mesnard, where the 
fm., is well exposed, 


Mount Moat conglomerate. 

Devonian(?): Northern New Hampshire {North Conway quadrangle, 
White Mountains). 

C, HL. Hiteheock, 1873 (Moston Soc, Nat. Hist. Proc, vol. 15, pp. 304, 301). 
Mount Mote cglu—^t base of Mounts Pequawket and Mote is the common 
horizontal granite of Labrador series capped by perhaps 200 ft. of spotted granite. 
Upon Mount Pequawket there are 2 fragments of sL, neither 1 mi. long. ‘The 
conical summits of both mtns consist at base of a cgi, composed almost exclusively 
of fragments of al. Upon Mount Mote there are also andalusite eL, red feldspar, 
and labradorite pebbles in it. The proportion of pebbles diminishes in ascending 
Mount Pequiwket, and they are small and few at summit, The paste is feldspathic 
granite, Upon Mount Mote there is a large amount of greenish granite connected 
with the cgl The character of embedded pebbles proves these cgis. to be more 
recent than the clay slates, and they are certainly the newest rocks about White 
Mtns. Included in “mostly Camb,?" [Sve also Pequawket breccia, ] 


The approved spelling of this Mtn Is Moat, 
Mount Moriah formation. 

Kocene: Trinidad, 

G, A, Waring, 1926 (Johns Hopkins Univ. Studies in geol. No. T, p. 44), 
Mount Morris limestone member (of Washington formation}. 

Permian: Southwestern Pennsylvania and northern West Virginis. 


I. C. White, 1801 (U, 8 G. S Bull, 65, pp. 89-40). Mount Morris 15.—Lies 2 to 
5 ft. below Waynesburg "A" conl and 2 to 5 ft. above Waynesburg ss. Well 
exposed on N. bank of Dankard Creek at Mount Morris, Greene Co, Pn. Seldom 
seen S, of Pa. line, "Thickness 0 to 5 or more ft. 

Mount Morris sand, 

A subsurface sand in Pocono fm, (Miss) of SW. Pa. and W. Va. Said 
to correspond to Big Injun sand (Burgoon ss. memb.). Named for Mount 
Morris, Greene Co, Pa. where It 1x 101 ft. thick in wells, 

Mount Mote breccin. 
See under Pequawket breccia and Moat volcanics, The geographic nume 
is now spelled Aout. 

Mount Mote conglomerate. 

See Mount Moat cgl, the spelling now used on N. H. maps, 
Mount Murray diabase. 

Jurassic (?); British Columbia, 

W. L. Uglow, 1922 (Canadian Inst. Min, and Met. Monthly Bull, 127), 
Mount Nelson formation. 

Pre-Cambrian: British Columbia. 

J. F. Walker, 1926 (Canada Geol. Surv. Mem. 148, p. 10). 
Mount Olympus granite. 

Pre-Cambrian: Central northern Colorado (Larimer County). 


M, B. Fuller, 1924 (Jour, Geol, voL 32, pp. 541-63), Mount Olympus granite,— 
Fine-grüined gray biotite granite cutting Longs Peak granite and Big ‘Thompson 
schist on Big Thompson River. 


Named for peak and quad., over much of whose surface it is exposed. 


Mount Olympus sand. 
A subsurface sand in Cypress ss, of Chester (Miss.) age, in SW. Ind. 


1440 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


Mount Osceola granite 

Late Devonian or late Carboniferous: Northwestern New Hampshire 
(Franconia quadrangle). 

M. P. Billings and C. R. Williams, 1935 (Geology of Franconia quad., N. HL, p. 15 
map). Mount Osceola granite.—Group of granites characteristically exposed 
on Mount Osceola and Scar Ridge, Franconia quad.  Characteristically coarse- to 
medium-grained granite, wenthered to white or gray rock. Writers believe this 
granite is older than Conway granite nnd either Jate Dev, or late Carbf. Assigned 
to White Mtn magma series 


Mount. Pequawket breceia. 
See under Pequawket breccia. 


Mount Pisgah sand. 
A subsurface sand, of Miss. age, lying at about horizon of Keokuk ls in 


Wayne Co., Ky. 


fMount Pleasant beds. 
Middle Ordovician: Southwestern Ohio and northern Kentucky. 


See 1st entry under Point Pleasant beda. 


Mount. Pleasant conglomerate. 
Upper Devonian: Northeastern Pennsylvania 


T C, White, 1881 (20 Pa. Geol. Surv. Rept. G,, pp. ! 
sive grnyishewhite sundrock, through which are 
in such abundance as to, constitute a cgl. There always n pebbly portion, 3 to 6 
ft. thick, near bottom, whose pebbles are reddish or rose-colored. A cale. cgl. 2 to 3 
ft. thick forms base of Mount Pleasant cgl Thickness of fm. 20 to 25 ft. [50 ft 
in Rept. Ga p. 76]. Caps summit of hill at village of Mount Pleasant, Wayne Co 
Seems to become coarser toward Lackawanna Co. line. Is basal div. of Elk Min 
transition group (Sub-Pocono transition measures), Rests on Mount Pleasant 
red sh. memb. of Catskill fm 

I C. White, 1852 (2d Pa. Geol. Surv. Rept. G, pp. 89-01), Mount Pleasant egl fs 
basal memb, of Pocono fm. 

I. C. White, 1883 (2d Pa. Geol Surv, Rept. G,). Mount Pleasant egl. is base of 
Pocono-Catskill transition group, which underlies Pocono ss. 

C. S, Prosser, 1894 (U. S, G. S. Boll, 120, p, 78). Mount Pleasant egt. of eastern Pa. 
belongs to the Pocono, 


59), Mount Pleasant egt.—Mass- 
nttered quartz pebbles, in places 


For later views see under Pocono fm. 


B. Willard, 1938 (Geol Soc. Am, Bull., vol, 47, No, 4, pp. 575, 600), stated thie 
cgl. seems rather locn], and he included it in hls “redefined” Mount Pleasant red sh. 
q. v. "White thought he recognized Mount Pleasant cgl. along Lehigh River (Rept 
Gy p. 79), but that bed (No. 6) is probably Griswolds Gap cg." 


Mount Pleasant red shale. (In Catskill formation.) 
Upper Devonian: Northeastern Pennsylvania. 


I. C. White, 1881 (2d Pa. Geol. Surv. Rept. G,, pp. 59, 63). Mount Pleasant red sh.— 
Sh, of uniform dull dark red color: no ss. layers, Thickness 150 ft. [300 in Rept 
G, p. 16]. Top memb, of Catskill fm, Underlies Mount Pleasant cel. and overlles 
Elk Mtn lower sands. Well exposed along road descending from village of Mount 
Pleasant, Wayne Co. 

I. C. White, 1882 (2d Pa. Geol. Surv. Rept. Ga, pp. 94-95). Mount Pleasant red sl. 

is topmost memb. of Catskill series, 

. Willard, 1936 (Geol. Soc. Am. Bull, vol. 47, No. 4, pp, 574-576). Mount Pleasant 

red sh,—White used Mount Pleasant for more than one unit, for a cgl. and for a 

red sh, It is here used more inclusively and redefined to embrace the beds biw. 

base of Pocono and top of Elk Mtn fm. In Wayne Co. this will include 3504 tt. 
of beds below Griswolds Gap cgl. (basal Pocono), which White thought probably 
were transitional Dev.-Miss. strata, There seems good reason to assign these 
to Dev. and abandon the idea of transitional atrata. The egl. seems rather local. 

The fm. is dominantly intensely red sh. and ss. plus some gray beds Well ex 

posed along United States Highway 6, in region of Waymart, Wayne Co. and 
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thence W. up grade toward State Hospital. Here thickness is near 500 ft. Thine 
out to NW, in à Dev.-Misx, discon, Ita identity 8S, of Wayne Co, bas been deter 
mined on Pocono Platenu, but beyond that it ennnot with certainty be distinguished 
from red Cherry Ridge, because intervening green Elk Mtn #8, le missing, There 
may be some question as to Dev, age, but until further evidence 1s produced it 
will be treated ns highest div. of Dev. The village for which (his unit was named 
ia now known as Pleasant Mount, but the Twp retalne the older name, [This 
“redefinition” appears to Include Mount Pleasant egl. of White and some overlying 
beds, On p, 600 he stated: Rastward from McKean and western Potter Counties 
the marine Oswayo becomes fresh-water Elk Mtn, which is separated from basal 
Pocono by an enastward-thickening wedge of red beda, the Mount Plensant fm 
Latter reaches ax far D. as Pocono Plateau, but beyond that it has been eroded. ] 


Mount Pleasant phosphate, 
Middle Ordovician: Central Tennessee. 


J. M. Safford and J. B. Killebrew, 1900 (Elementa of geol. of Tenn, pp. 105, 127-128, 
209-211) Capitol ls. or Mount. Pleasant phosphate —Granular current-formed 
laminated 14., of blue or light-blue color, Thicker laminae alternate with thin 
darker laminae, the latter richly phosphatic, Inecladed in Nashville (Trenton) 
fm. Overlles Orthis bed [Hermitage fm.] and underlies Dove Is. 


Is part of Bigby 18, 
Named for Mount Plensant, Maury Co. 


Mount Pleasant shales nnd sandstones, (In Choster group.) 
Mississippian : Southwestern Indiana and central western Kentucky. 


W. N. Logan, 1924 (Ind. Dept. Cons, Pub. 42, pp. 11, 125; taken from unpublished 
rept am Perry Co, by C, A. Malott). Mount Pleasant sheles and 838,—Next to 
top fm. of Chester group, Underlie Negli Creek ls and overlie Bristow sh. and ss. 
Thickness 20 ft. In well log in Knox Co., Ind. 

C. A. Malott, 1925 (Ind. Acad. Sei. Proc, vol, 34, pp. 112-132). Mount Pleasant as 
Hard quartzitic ss, similar to Bristow »*, and like it occurring in upper Cheater 
deposits Consists of one or more beds, and in places some of lower beds are 
separated by sh, Thickness 2 to 35 ft. Lies approx. 245 ft. above Glen Dean Is., 
15 to 35 ft. above Bristow as., and 15 to 58 ft. below Negli Creek ls, Extends 
from near latitude of Branchville and Bristow, Perry Co, southward into Ky 
Named for development at Mount Pleasant, Merry Co.. Ind. 

M. A. Harrell, 1935 (Ind. Dept. Cons. Pub. 133, p. 78), listed. (but did not define) 
Gennet Creek fm 10 to 35 ft thiek, as underlying Mount Picasant ss. and overlying 
Bristow ss 


Mount Princeton quartz monzenite, 

Tertiary: Central Colorado (Sawateh Range! 

J. T. Stark and F. F. Barnes, 1935 (Colo, Sel, Soc, Proc, vol, 13, No, 8, p. 475, map) 
[Map shows Mount Princeton in midst of mans mapped ag Mount Princeton quartz 
monsonite, } 

Mount Rainier lavas, 

A term that has been applied in a formational sense to the lavas of 
Mount Rainier National Park, Wash. (See H. C. Culver, State of Wash 
Dept. Cons. and Develop, Div. Geol. Bull, 82, 1986, p. 21.) 

Mount Roberts formation. 

Carboniferous: British Columbia. 


©. E. Le Roy, 1913 (12th Int, Geol, Cong, Guidebook 9, p. $4). 
Mount Rosa granite. 
Pre-Cambrian: Eastern Colorado (Colorado Springs region). 


G. I. Finlay, 1916 (U. 8. G. 8, Colorado Springs folio, No. 203). Mount Rosa granite — 
Fine-grabned nonporphyritic blui«h-gray rock made up chiefly of microciine, quartz, 
and riebeckite. Most extensively developed on slopes of Mount Rosa Intrudes 
Pikes Peak granite In irregular masses, sheets, and dikes. 


On 1935 Colo geol. map Included in Front Range granite group. 
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Mount Savage fire clay. (In Pottsville formation.) 
Pennsylvanian: Central southern Pennsylvania and western Maryland. 


C. A, Ashburner, 1878 (24 Pa, Geol. Surv, Rept. F). [See under tiMfount Savage 


group, ] 
L C. White, 1891 (U. S, G. S. Bull. 65, p. 201). The famous Mount Savage fire clay 


of Pa. and Md, occurs within limits of Mercer group, and directly underlies Mount 
Savage coal, which it occasionally replaces. 


Most geologists include Mount Savage coal and fire clay in Pottsville fm, 
correlating the coal with the Upper Mercer, but some geologists include 
them in Allegheny fm. 

Named for occurrence at Mount Savage, Allegany Co., Md, 


fMount Savage group. (In Pottsville formation.) 
Pennsylvanian: Central southern Pennsylvania and western Maryland. 


C. A. Ashburner, 1878 (2d Pa, Geol Surv. Rept. F). Mount Savage group—Middle 
memb, of Pottsville cgl. in S. part of Huntingdon Co. Pa. Thickness 40 ft. Con 
aiats of (descending) : 14 ft. of ss. and sh. ; Mount Savage cou! bed, 2 ft, ; fire clay; 
17 ft. of gruy fnlse-bedded ss.; and T ft. of dark-zray and black sl, and slaty as 
Underlies Piedmont ss, memb. and overlies Congl. proper memb, [Connoquenessing 


88.). 
Corresponds to Mercer sh, memb, of Pottsville fm. of established nomen- 
clature, 


Mount Savage sandstone, (In Allegheny formation?) 
Pennsylvanian: Western Maryland (Allegany and Garrett Counties), 


€, K. Swartz, W. A. Price, and H. Bassler, 1919 (Geol. Soe, Am. Bull., vol, 30, p, 572! 
Mount Savage ss,—Underlies Lower Kittanning (Ellerslle) fire clay and overlies 
Upper Mount Savage rider coal (Serubirass conl?! ; all included In Allexheny fm. 

C. K. Swartz, 1922 (Md, Geol, Surv, vol. 11, pp. 43, 45, 116, pl. 6), Mount Savage 
&».—Very massive and persistent, white, hard, locally conglomeratic Underlies 
Ellerslie (Lower Kittanning) fire clay and overlies Upper Mount Savage Rider coal. 
Thickness 21 ft. in Castleman Basin, Occupies position of Kittanning ss. of 
western Pa. [On p. 43 it is correlated with Clarion ss.) 


Mount Selman formation. (In Claiborne group.) 
Eocene: Southern and eastern Texas, 


W. Kennedy, 1822 (Tex, Geol. Surv, 2d Ann, Rept., pp. 45, 52-54) Mount Selman 
sories.—Marine beds consisting of brown sands, blue sands, greensands, altered 
greensands, glauconitie sg, and laminated iron ore, more or less fossiliferous 
throughout. The general section given of the Mount Selman, from Jacksonville to 
Bullard, shows (descending): (1) Sands with a little interbedded iron ore, 115 
ft.; (2) pale-blue and brown clay, 15 ft,; (8) interbedded sands and iron ores, 
DÖ ft.; (4) brown sand and altered green sand, 40 ft.; (5) dark-green sand con 
taining fossil shells and a few shark teetb, 24 ft.; (G) lignite, 2 ft.; (7) lignitic 
clay, 5 ft.; (8) brown clay at bottom of well near Bullard, dug into 2 ft. Under 
lies Cook's Mtn beds (also marine) and overlies Queen City beds, uppermost memb. 
of Lignitic group. Thickness 260 ft, Named for typienl development in Cherokee 
Co. [in which is town of Mount Selman], 

E. T. Dumble, 1893 (Tex, Geol Surv., Brown coal and lignite of Texns), defined 
Mount Selman beds as above, except that he gave thickness as 700 ft. 

E. T. Dumble, 1898 (Phys, geog., geol, nnd res. Tex.) and 1902 (Sei, n. &, vol, 16, 
pp. 670-671), stated that Queen City beds are same Carrizo ss, and included 
them in *Lignitie [Wilco], In 1911 (Tex. Acad. Set, vol 11, pp. 52-53) he 
repeated the correlation of Carrizo ss. with Queen City sand, but included it in 
Claiborne group, 

A. Deussen, 1914 (U. S, G. S, W. S. P. 335). Mount Selman fm.—Palusteine and 

marine deposits, consisting of red ferrüginous indurated ond probably altered 

greensand, with cnats of shells, lenses of lignite and clay, beds and concretions of 

Mmonite; as a whole is conspicucusly ferruginous. Thickness 350 ft, in Texas 

Coastal Plain E, of Brazos River, Underlies Cook Mtn fm, and overlies Wilcox fm. 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 1443 


the top unit of which consists of littoral deposits comprising Queen City sand memb. 

E, T. Dumble, 1915 (Jour. Geol, vol. 23, pp. 481-498), repeated correlation of 
Carrizo sa and Queen City sand and included them in Claiborne group, as a 
distinet fm 

J, A. Udden, C. L. Baker, and E, Böse, 1916 (Univ. Tex, Bull. 44, pp, 82-84), Tho 
Mount Selman underlies the Cook Mtn and overlies the Queen City-Carrizo, which 
is here included in Claiborne group, but which is by some geologists classed as 
Wilcox. The Mount Selman is at least in part marine, Thickness 225 to 475 ft. 

'P. W. Vaughan, 1917 (Smithsonian Pub.), treated the Mount Selman as basal tm, of 
Claiborne group, as did W. G. Matteson, 1918 (Am, Inst, Min, Engrs. Bull, 134), 
who treated Queen City as top memb, of the Wilcox, and J. A. Udden, 1919 (Tex 
Univ. Hdb, series, No, 1). 

E. T, Dumble, 1920 (Univ. Tex, Bull. 1869). Mount Selman fm. conformably under- 
lies Cook's Mtn fm. and overlies the Carrizo, which in East Tex. is called Queen 
City beds, The Queen City is eastern equiv, if not direct extension of the Carrizo 
It is here included in Claiborne group. 

$. W. Berry, 1922 (U, 8, G, S, P. P, 131A), The plants found in Carrizo s&, as well 
as those found above and below it near the Rio Grande, definitely settle its upper 
Wilcox age, but show that it is in nature of a lens which becomes thinner toward 
Rio Grande, where its upper part ia replaced with more typical and more argill, 
Wilcox, also cnrrying characteristic fossil plants, 

A, C, Trowbridge, 1928 (U, 8. G. S. P, P. 131D), treated Mount Selman as basal fim. 
of Claiborne group in Rio Grande region, and divided the underlying Wilcox group 
into (descending): (1) Bigtord fm., 0 to 470+ ft, of clay of various colors, with 
subordinate amounts of gray, green, and brown ss, and many lignite beds; chiefly 
contemp. with Carrizo ss. but in part younger; containa Wilcox flora; rests with 
possible nncon, on (2) Carrizo ss., 118 to 400+ ft, thick: contains Wilcox plants ; 
rests uncon., and with overlap om (3) Indio Tm., 648 to 700 ft. 

E. T. Dumble, 1924 (A. A. P, G. Bull. vol, 8, No, 4, pp, 424-430), included Carrizo 
ss, In Claiborne group, but not in the Mount Selman 

A. €, Trowbridge repented his 1923 classification of Wilcox group in Geol. Soc, Am. 
Bull, vol, 37, pp. 455-462, 1926. 

T. L. Bailey, 1926 (Tex. Univ. Bull. 2645), treated the Mount Selman as basal fm, 
of Claiborne group of SW, Coastal Plain of Tex., and as resting uncon. on Carrizo ss. 

A. C, Ellisor, 1929 (A, A. P. G. Bull. vol, 13, No. 10) Queen City sand (0 to 400 
ft, thick) is younger than Carrizo sand (10 to SO ft, thick), from which it is 
separated by Reklaw memb, (40 to 180 ft. thick in Tex.) and the underlying Cane 
Hiver memb, (0 to 40 ft. thick in Tex), The Carrizo is treated as basal memb. 
of Claiborne series because “it differs lithologically from the Wilcox and is separated 
from it by an uncon,” 

A. C. Trowbridge, 1982 (U. 8. G. S. Bull. S37, pp. 28, 814+}, described the Mount 
Selman as basal fm, of Claiborne group and as overlying Bigford fm, of Wilcox 
group, but with the statement (footnote 8 on p. 52) that "both the Carrizo nnd 
Bigford will probably prove to be of Claiborne age, instead of Wilcox, and on the 
new geol, map of Tex, will be so classed.” 

L. W. Stephenson, Julia Gardner et aL, 1982 (geol. map of Tex), treated Bigford as 

and Carrizo sand as basal fm. of Claiborne 

(Univ. Tex. Bull. 2232). hia is present 


basal memb, of Mount Selman fm 
group, as did F. B. Plummer, 1933 
clasalfication of U. 8, Geol, Rurvey, 

A. Deusen, 1924 (A, A. P. G, Bull, vol, 18, No. 4, p. 501), and A, Deussen nud 
E, W. K. Andrau, 1986 (A. A. P. G. Ball, vol, 20, No, D, p. 540), included Carrizo 
sand in Mount Selman fm 


Named for Mount Selman, Cherokee Co,, Tex. 
Mount Selwyn formation. 
Cambrian (7): British Columbin. 
M, Y. Williams and J, EB, Bocock, 1982 (Roy, Roc. Canadas Trans, 3d er, vol. 20, 
sec, 4, p. 200). 
Mount Sicker formation. 
Jurassic: British Columbia, 


C. H. Clapp, 1900 (Canada Geol. Surv. Summ. Rept. 1908, p, 66) and 1911 (Samm, 
Rept. 1910, p. 105). 
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Mount Simon sandstone. 
Upper Cambrian: Southwestern Wisconsin and Minnesota. 


C, D. Walcott, 1914 (Smithsonian Misc. Coll vol 57, p. 354). Mount BSimon.— 
Ulich ma., 191}. Serica of conrse sss, and grits 9+ ft. thick. Underlies Eau 
Claire s», and overlies pre-Catob. granite About 225 ft. shown in bluffs at Rair 
Claire and 50 ft. of base at Chippewa Falls. No fossils except Soolithus 
borings, 

F. T. Thwaites, 1023 (Jour. Geol.. vol 31, p. 553). Mount Simon a8-—In central 
Wis. mainly coarse- to mediam-grained gray or yellow ss, with a few layers of 
green, blue, nnd red sb.; farther S, it is leas vconsrse-gralned; locally there are 
pink layers, the color being deepest in the fine-grained sands. Max. thickness 
in 778 ft, at Platteville, Wis; 368 ft. at Madison Outerops have thus far 
been studied only near Eau Claire, the type loc, where it forms an escarpment 
[caled Mount Simon] which is capped by [10 ft. of] Eau Caire shaly 
It must be the basa] Camb, over a large area in central Wis, 


Some recent repts include this ss, in Dresbach fm, (see 1924 and 1125 
entries under Dreabach s8,), but the U, S, Geol. Survey at present treats 


it as a distinet fm., uncon., overlying red clastic series. The 1035 repts 


cited above give thickness at Mount Simon 254 ft. 
See 1935 entry under Hinckley 85. 


Mount Stevens series 
Mount Stevens group. 
Pre-Cambrian (7): Yukon, Canada. 


D, D. Cairnes, 1910 (Canada Geol, Surv. Summ, Repr, 1909, p, 50) 


Originally assigned to lower Paleozoic, but later Cunada repts indicate 


probable pre-Camb. age. 


Mount Stuart granodiorite. 

Pre-Tertlary : Central Washington (Mount Stuart region}. 

TI, €, Russell, 1900 (0, &, G., S. 20th Ann. Rept, pt, 2, pp. 100—127, map), Central 
part of Wenache Mtns is composed of granite, whieh forms all of higher peaks, 
including Mount Stuart, and hence may conveniently be designated Mount 
Stuart granite, Intrusive light-colored blotite granite cartying hornblend 

G. O, Smith, 1904 (U. S. G. S. Mount Stuart tollo, No. 106). Mount Stuart 
granodiorite is pre-Tert, and post-Carbf., and later than Peshastin fm. 


Mount Toby conglomerate. (In Newark group.) 
Upper Triassie: Central southern Massachusetts. 


B. K. Emerson, 1801 (Geol. Soc. Am. Bull., vol 2, p. 452). Mount Toby cgl, or 
the coarse schist and qteite cgl. (shoreward Triassic rocks) of Mount Toby 

B. K. Emerson, 1898 (U. S G. S, Holyoke folio, No. 50; see also U. S. G. 83. 
Mon, 21 [See 1808 entry under Longmeadow ga. Aa mapped this egl. occurs 
only in NE. corner of Holyoke quad, ] 

B, K. Emerson, 1917 (U. S. G. S, Bull. 597, pp. 81-100). Mount Toby an.— 
Coarse materials ranging from pebbles 2 inches long to masses 2 to 4 ft, in 
size. Very largely and in many localities wholly made up of comminuted argil- 
lites, quarts schist, and vein quartz, with larger cobbles of same material. 
Westward from % mi. S. of old Mount Toby railroad station this egl, composes 
whole muss of main ridge of Mount Toby. Severn! bands of Longmendow ss. 
from the W. penetrate the horizontal beds of Mount Toby cegL, Indicating suc 
ceasive oscillations of level or of flood violence, during which the tinergraine! 
ag. extended E. across the cgl. several times and then guve place to the conrser 
materlal again Ia basal fm. of Newark group, to E., and synchronous with all 
except possibly basul part of Sugarloaf arkose to W. 


Mount Tom hornblende gneiss, 
Age (7): Western Connecticut. 
W. M. Azar, 1927 (Conn. Geol and Nat, Hist. Surv. Bull 40). Mount Tom horn- 
blende gneiss.— Dnrk-green or green and white hornblende gmo Forms Mount 
Tom, Little Mount Tom, nnd Mount Rat Occurs as dikes In Hartland. sohist 
[Ord.] along NW. slope of Mount Rat. 
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Mount Vernon series, 
Lower Cretaceous: Eastern. Virginin. 


L. F. Ward, 1805 (U. 8, G. S. 15th Ann. Rept.. p. 324). Mount Vernon sericea (also 
Mount Vernon clays) —Stratified clay of dark ehocolate-brown color, fine texture, 
very little sand, highly charged with carbonaceous matter. Thickness 0 to 25 fi 
Contains unique flora, differing decidedly from that of uncon, underlying Rappa» 
hannock series and from that of uncon. overlying Aquin Creck series, all of which 
are included in Potomac fm, Firat discovered about 1 mi. below Mount Vernon 
mansion, directly underneath high bluff known as Roses Delight, within former 
Mount Vernon estate. 

W. B. Clark and B., L. Miller, 1912 (Va, Geol, Surv, Bull, 4). Patapseo fm. 
includes Mount Vernon series and part of Aquia and Rappahannock series, 


TMonunt Vernon beds. 
Silurian (Niagaran): Central eastern lowa. 


W. Uf. Norton, 1 flown Geol Surv. vol. 4, pp. 130-135), indmosa Stage or 
Mount Vernon beds.—BSoft even-bedded granular nonerystalline buff or drab 1s. 
0-70 ft. thick Included In Bil Underlain by LeClaire beds and overlain by 
Bertram beds. [In table on p. 127 of vol. 4 Anamosa “ix substituted for Mount 
Vernon as used in text, at suggestion of Dr. Calvin," The book containing Cal 
vin's name Anamosa was distributed in June 1895, and vol 4 of Iowa State 
Sarv. was distributed in December 1599.] 


Named for Mount Vernon, Linn Co. 


Mount Victory mornine. 
Pleistocene (Wisconsin stage): Northern Ohio. Named for Mount Victory, 
Hardin Co. Merges with Wabash moraine, See U, S, G. S, Mon. 41, 
p. 543 


!"Mount Washington series, 
Ordovician and Cambrian: Southwestern Massachusetts and northwestern 
Connecticut, 


W. IH. Hobbs, 189% (Jour. Geol, vol 1, pp. 717-736, 780-502) Mount Washington 
series ISW. Maes,].—1Includes (descending) Everett schist, correlated [erroneously ] 
with Greylock schist of NW. Mass; Egremont ls, correlated [erroneously] with 
Bellowwplpe Is. of NW. Mass; Rigu schist, correlated [correctly] with Berkshire 
schist: and Canaan dol, correlated Leorrectly) with Stockbridge is, Named for 
occurrence on Mount Washington. 


The {Everett schist is now known to be Berkshire schist, and the TEgremont 
la. to be Stockbridge Is.: the younger Greylock schist and Bellowspipe Is, 
of NW, Mass. are now considered not to be represented in SW, Mass. 
(See B. K, Emerson, U. S. G. S. Bull. 507, 1917, map, ete.) 


Mount Whyte formation. 
Lower Cambrian: British Columbia und Alberta, 


€. D, Waleott, 1908 (Smithsonian Misc, Coll. vol. No. 1804, pp. 2, 4). Mount 
Whyte fm.—Alternating bands of ts, and siliceous nnd cale. sha underlying Cathedral 
fm. and overlying St. Piran fm. in Canadian Rocky Mtns. Thickness 386 ft, on 
N, slope of Mount Whyte, 390 ft. on S. slope of Mount Bosworth, 315 ft. on Mount 
Stephen, and 248 ft. on SE. slope of Castle Mtn. Contains Lower Camb, fossils, 
Type loc. is Mount Whyte, above Lake Agnes, and E. slope of Popes Peak, SW. of 
Mount St. Piran. 

L. D. Burling, 1916 (Am, Jour. Scl, 4th, vol. 42, pp. 460—172), modified definitions of 
Cathedral ond Mount Whyte fms, See 1916 entry under Cathedral 1s. 

€. D. Walcott, 1917 (Smithsonian Misc. Coll, vol. 67, No. 1, Pub. 2444, pp. 1-5) 
The name Ptarmigan fm. le proposed for a series of Middle Camb., and inter 
hedded shales that occur above Mount Whyte fm, (Lower Camb) and beneath 
Cathedral fr» (Middle Camb.) In Albertn and B. C, The Ptarmigan fm. includes 
the Middle Camb. Aldertelia fauna about 100 ft. below its top 

C. D. Walcott, 1917 (Smithsonian Misc. Coll, vol, 67, No. 2. Pub. 2445), stated that 
hie recently named Ptarmigan fm. was formerly included in Cathedral Is. 
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C, D. Walcott, 1924 (Rmith*»onian Mise CoN., voL 67, No. 9, pp. 487, 549), assigned 
Mount Whyte fm. to Lower Camb. 


Mount, Wilson quartzite. 
Devonian: Alberta 


C. D, Walcott, 1928 (Smithsonian Misc. Coll, vol. 67, No. 8, pp. 464—405), and 1025 
(Smithsonian Misc. Coll. vol, 75, p. 208). 


Mount Wilson quartz diorite. 

Late Jurassic or early Cretaceous: Southern California (San Gabriel Moun 
tains, Los Angeles County). 

W. F. Miller, 1926 (Geol. Soc, Ara. Bull, vol. 37, p. 149, abstract). "The most typical 
and extensively developed of the diorites of San Gabriel Mtns, southern Calit.. may 
be enlled Mount Wilson quartz diorite, because of fine exposures on and near 
Mount Wilson, A hornblende-rich diorite, occurring in smaller masses, may be 
older than Mount Wilson diorite or may be only a facies of it. A pinkish-zray, 
more or less foliated granite, which oceupies a considerable area, is younger than 
the diorite. The diorite is older than Mount Lowe granodiorite, 

W. J. Miller, 1930 (Geol. Soc, Am. Bull., vol. 41, pp. 149—150) Wilson diorite is 
cut hy Lowe granodiorite. [Age not stated.] 

W. J. Miller, 1934 (Univ. Calif. nt Los Angeles Pub. Math. and Phys. Sel, wol 1, 
No. 1, map of western San Gabriel Mtns, pp. 62-63). [Wilson diorite mapped and 
tentatively assigned to late Jurassic or early Cret.] 


Mount Wissick group. 
Devonian (72): Quebec. 
H. W. MeGerrigle, 1934 (Quebec Bur. Mines Ann. Rept. 1933, pt. D, p. 120). 


Mount Zion porphyry. 

Eocene: Leadville district, Colorado 

8. F. Emmons, 1888 (U. S. G. S. Atlas of Leadville dist., Colo.) and 1886 (VU. 5. G. 8. 
Mon, 12. p. 76). Mount Zion porphyry.—A gray porphyry, consisting chiefly of 
quartz, orthoclase, and blotite, occurring on Mount Zion and Prospect Mtn. [Petro- 
graphic description of W, Cross on p. 323 of Mon. 12.] 

Belongs to Gray porphyry group. Contains more quartz and less biotite 
than Evans Guleh porphyry. 


Named for development on Mount Zion, N. of Lendville. 


Moutray sand. 
A subsurface sand, of Penn. age, in Moutray und Hatchett flelds of Callahan 
Oo, north-central Tex. lying at 450 ft. depth in Hatchett feld and at 
130 ft. depth in Moutray field. 


Mowitza shale. 
Upper Devonian: Southwestern Utah (southeast of Frisco region). 


B. 8, Butler, 1913 (U. S. G. S P. P. 80). Mowited sh,—Cahle, ah. interatratified with 
thin beds of bs. Thickness 50 ft. Underlics (conformably) '"lopache Is. and over 
Hes (conformably) Red Warrior Is. Type Joc, Mowitza shaft, Star dist., SE. of 
Frisco disi 


Mowry shale. (Of Colorado group.) 
Upper Cretaceous: Wyoming (rather widespread), western South Dakota, 
and Montana (rather widespread). 


N. H. Darton, 1004 (Geol Soc. Am. Bull, vol 15, pp. 394—101). Mowrie beds.— 
Hard ligbter-gzray shales ond thin-bedded sss, that weather light gray and form 
ridges. Contains Inrge numbers of fish scales and occasional fish teeth and bones. 
Thickness 150 ft. on E. side of Bighorn Mtns. Distinctive Benton fossils occur 
nbove it, and in other parts of E. Wyo. Its relations indiente that it oceurs below 
middle of the Graneros. Is included in Benton fm. of this area (E. side of Big 
horn Mtns). Separated from older Cloverly fm. by several hundred ft. of dark 
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sh, underlain by dark-grny sh. in part sandy and of rusty-brown color, with 
occasional thin beds of brown s8. all of which are here included in Benton fm., 
though it is possible part of the dark-gray beds may represent Dakota ss. Named 
for Mowrie Creek, NW. of Buffalo [Johnson Co.], Wyo. 


Mowry has been approved spelling of this name since 1906. 

In 1916 (U. S. G. S. Bull, 621, p. 165) C, T, Lupton applied Thermopalis sh 
to the 7T002- ft. of beds conformubly underlying Mowry sh. and con 
formably overlying Greybull sand of drillers (the top memb. of Cloverly 
fm.), ‘This is present approved definition of U, S. Geol. Survey, except 
that in Black Hills region the 10 to 50 ft. of dark-gray sh. and sandy 
sh. to which Collier applied nime Nefsy sh. momb. of Graneros ah., and 
which represents upper part of Thermopolis sh. is now included in 
Mowry sh, and Nefsy has been abandoned. In latter region the Mowry 
ns thus redefined rests on Newcastle ss. memb, of Graneros, and the 
beds overlying the Mowry and underlying the Greenhorn are the Belle 
Fourche memb. of Graneros sh. In western Wyo. the beds separating 
Mowry sh. from the younger Carlile sh. (of late Benton nge) have long 
been known us Frontier fm. In parts of Wyo. Mowry sh, is now treated 
as a distinct fo: in some other places (where Carlile, Greenhorn, and 
Graneros can be differentiated) the Mowry is locally called Mowry hard 
memb, of Graneros sh. or, locally, Mowry siliceous memb. of Graneros 
eh, In nrens where the Mowry is the only subdivision of the Benton 
that ean be differentiated it has been treated as a memb, of Benton sh, 


Moxahala clay (In Allegheny formation.) 

Penusylvanianz Southenstern Ohio (Perry County) 

E, Orton, 1884 (Ohio Geol. Surv., vol. 5) Mowahata otay. Ò to S ft. thick, underlies 
Lower Freeport coal (No. GA) In N. part of Perry Co. and nt Zaneevilleé and 
vicinity, Muskingum Co, Is- Lower Freeport clay, 

Named for Moxuhnla, Perry Co 

Moydart formation. 
Silurian: Nova Scotia 
H. M. Ami, 1900 (Roy. Soc, Canada Proc. and Trans., 2d ser, vol 6, sec, 4, p, 203). 


Moyer gus sands 
Occur about 290 ft. below top of Penn, section in Graham feld, NW. part 
of Carter Co, southern Oklu., and 320 to 400 ft, above Kirk gas sand, 


Movie argillite. 
See Moopie argiltite. 


Moyie sill (gabbro). 
See under Kitchener qtzite. 


Muay limestone. (Of Tonto group.) 
Middle Cambrian: Northern Arizona (Grand Canyon). 


L. F. Noble, 1914 (U. 8. G. 3. Bull. 549). Muov Is.—IHmpure thin-bedded bluish-gray 
bs. having ebaracteristic mottled appearance imparted by numerous thin bands 
or lenaes of buff or greenish shaly material Thickness 450 to 475 ft. Consists 
of (descending) : (1) mottled Is.. more shaly, 65 ft.; (2) fine-grained white ss., 
4 ft.; (3) mottled ls, 208 ft: (4) mottled 1s, more abaly, 45 ft.: (5) mottled lx., 
23 ft. Uncon. underlies Redwall Is, and conformally overlies Bright Angel sh. Is 
top fm. of Tonto group, Named for Muay Canyon, Grand Canyon dist., In lower 
part of which the tm. is well exposed, Is “mottled Is.” of Walcott 

L VW. Noble, 19 S, G, & P. P. 131B), transferred from Muay Is. to Bright 
Angel sh, i 
ls. similar to mottled lss. of Muny is. 
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Mud sandstone, (In Bluestone formation.) 

Mississippian: Southeastern West Virginin and southwestern Virginia 
(Tazewell County). 

D, B, Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Coum- 
ties, pp, 204, 320—321). Upper Mud s&.—Brown shaly micaceours ss. 0 to 5 f! 
thick, underlying Lower Belcher sb. Rests on Upper Mud sh., which consists of 
20 to DO ft. of red sh. overlying Lower Mud ss. The latter ss. consists of 0 to 5 
ft. of greenish-gray or brown ëS. resting on Lower Mud sh. (red and variegated 
or dark-green and sandy sh. 15 to 40 ft, thick, which rests on Glady Fork xs.) 
All are members of Bluestone group [fm.], and all are exposed on Mod Fork of 
Bluestone River In Tazewell Co. Va., about 1 mi. N. of Bailey Station, also in 
Mercer Co., W. Va 

Mud shale. (In Bluestone formation.) 

Mississippian; Southeastern West Virginia and southwestern Virginia 
(Tazewell County). 

D. B. Reger, 1926, [See under Mud as.j 


Muda limestone, 
Cretaceous (?): Puerto Rico, 
D. KR. Semmes, 1919 (N. Y. Acad. Sei. Scientific survey of Porto Rico and Virgin 
Islands, vol, 1, p. 74). 


Muddy sand. 

Drillers’ name for a sand (or sands) in Thermopolis sh, (Upper Cret.) of 
Bighorn Basin and other areas in Wyo, F. F. Hintze, Jr, who described 
the sand as occurring in lower part of Benton sh., stated (Wyo. State 
Geol. Bull 10, 1915, pp. 20-21) that it is almost pure white on outcrop, 
but that probably in drilling the soft shales ubove and below it are so 
mixed with the white sand grains that the mixture has a muddy appear- 
ance, hence the name. In the Basin and Greybull fields the sand is said 
to He 210 to 330 ft. above base of the Thermopolis; in Rex Lake and other 
domes W. of Laramie, Wyo., the sand called Muddy is suid to lie 90 ft, 
above base of the Thermopolis, The name has also been applied by 
drillers to sands in strata that have been identified by geologists us lying 
in Cloverly fm., which underlies Thermopolis sh. In Rock Creek oil tleld, 
south-central Wyo., the name First Muddy sand has been applied by 
drillers to a sand in Thermopolis sh., Second Muddy sand to n sand in 
what is said to be top of Cloverly tm,, and Third Muddy sand to a sand 
in lower part of the Cloverly. There are at least 8 Muddy Creeks in 
Wyo. but, although the sand outcrops, it is not known to be exposed on 
uny Muddy Creek 


Muddy Creek formation. 
Tertiary (Pliocene?) : Southeastern Nevada and northwestern Arizona, 


C, Stock, March 1921 (Geol Soc. Am. Boll., vol 32, p. 147). Approx. SO ml S 
of Panaca, in Meadow Valley, a second series of mammal-bearing deposits i 
exposed. ‘These beds are mapped by Spurr as Plio. Between villages of Overton 
and Logan, Lincoln Co, Nev, and on SW, side of Muddy River, the deposits 
eongist of well-indurated sands and clays, red or lgbt brown In color, They 
rest uncon. on n series of beds that are presumably of early "Tert, age. Are also 
terraced, and yielded a small collection of mammalian remains, whieh differ from 
those in Panaca beds and suggest that northern and southern deposits are not of 
same age. Possibly the mammal-bearing beds of Muddy Valley, which may iv 
designated Muddy Creek beda, are earlier in age than the Panacn deposita 


The Muddy Creek fm. rests uncon, on Horse Spring fm. 
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Muddy Peak limestone. 
Middle Devonian and possibly older: Southeastern Nevada (Muddy Moun- 
tains). 


> eo 


C, R. Longwell, 1921 (Am. Jour. Scl, 5th, vol. 1, pp. 46-53) and 1928 (U. S. G. 8. 
Bull. 798) Muddy Peak ts—Dense hard 1s3.; many beds with siliceous appear- 
ance; beda heavy and regular, 2 to 20 ft. thick; in color either distinctly carbon- 
aceous and dark or decidedly light, beds of the two colors alternating; lenses and 
thin layers of ss. at frequent intervals, especially near top. Includes al] rocks 
btw, the overthrust and the Mis 
nnd no brenk in them. 
with suggested discon. No dependable fossil evidence in lower 1,000 ft Very 
probably several hundred ft, nt base are Camb. Best exposed in vicinity of Muddy 
Peak Basin, especially on N. side of Muddy Peak. 


"Muddy Valley beds. 
Tertiary (Pliocene?) : Southeastern Nevada. 


one 


C. Stock, November 1921 (Am. Jour. Sci.. Sth, vol. 2, pp. 254-257). The sed 
deposits of Muddy Valley, 8E. Nev. in which mammalian remains were found, 
may be known as Muddy Valley beds, us distinguished from Panaca deposits of 
Meadow Valley. The beds consist of wellindurated sünds and clays, red and light 
brown, and uncon. overlie the early Tert, deposits in region, A small vertebrate 
fauna, Ineluding camels and a horse, was collected 1n the fine ss, approx. 3 mi. W., 
of Uverton, 


Sume as Muddy Creek fm., which has priority. 


Mud Hill series. 
Miocene to Pleistocene (?): Southern California (Riverside County). 


E. E. Free, 1914 (Carnegie Inet, Wash, Pub, 193, pp, 22— Mud Nil serica, 
Consists of an upper memb. of very variable asa. and clays, mostly thinly bedded 
aud showing many probable unconformities; underlain by a thick memb of 
course arkose ss, usually of reddish color and quite uniform texture; nt base a 
basal cgil., resting normally upon eroded surface of schists and granites such as 
make up core of the range, Thickness 3,000 ft No fossils at type loc at Mecen, 
but In Carrizo Creek Valley Blake found Mio. fossils in lower beds. Very prob- 
ably includes beds of all ages from Carrizo Creek Mio, into early Plelst. Named 
for ovcurrence In Méecen Mud Hills, Mecca, Riverside Co, 

J. P. Buwnldan nnd W. L. Stanton, 19:20 (Scl, n. s., vol, 71, pp, 104-106) Mud I 
series of Free includes Indio and Carrizo fma 


Mud Lake granite 
Pre-Cambrian (Laurentian): Western Ontario (Rainy Lake region) 
A. C. Lawson, 1013 (Canada Geol. Surv, Mem. 40, p. 54) 
Muztord series 
Pre-Cambrian : Labrador. 
A. P. Coleman, 1921 (Canada Geol. Bury, Mem. 124, p. 25), 
Mukwa granite, 
Pre-Cambrian (Laurentian): Central nerthern Wisconsin (Waupaca 
County). 


T, C. Chamberlin, 1877 (Geol, Wis, vol 3, p. 248). Mukta granite.—AÀn isolated 
outlier in SE'4NE sec. 20 and NWSW aec. 25, town of Mukwa, Waupaca 
Co 


Mulatto tongue (of Mancos shale) 
Upper Cretaceous: Northwestern New Mexico (Gallup region). 
J. D. Sears, 1984 (U, 8S, G. & Hull, S604). ‘The lower tongue of Mancos sh. (marine) 


that grades laterally into Mesnyerde fm. (nonmarine) of part of aren from Gallup 
eastward toward Mount Taylor, ja named by €. B. Hunt (U. S. G. 8. Bull. sears, 
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1034) Mulatto tongue of Mancoe sh., from its exellent exposures at month of 
Canyon Mulatto, in T. 14 N., R, 9 W. It in part underlies and in part grades 
laterally into Dalton ss. memb, of Mesaverde fm., both of which are of Colorado 
age. 

C. B. Hunt, 1984 (U, S. G. S, Bull. 860B, p. 44). Mulatto tongue of Mancos ah.— 
Lies btw. Dilco coal memb, and Dalton sg. memb, of Mesaverde fm, The name is 
here given for exposures at S. end of Canyon Mulatto, 9 mi. NW, of San Mateo 
Best exposures are in southward-facing scarp extending NW, from San Mateo 
Toward 8. part of Mount Taylor coal field the tongue Is largely light-tan marin 
sundy sh. with some thin sss. and very local grits. Northward the proportion of 
sh. increases until, where Gallup and Dilco members of the Mesaverde thin out, 
the Mulatto tongue is entirely dark-gray sh. and cannot be distinguished Litho 
logically from main body of Mancos and is there mapped with rest of Mancos. 
Thickness of Mulatto tongue ranges from 250 ft, (in 8S. part of fleld) to 400 fi 
(in N, part of field), 


Mule sandstone 

Lower Cretaceous: Southeastern Arizona. 

C, [R.] Keyes, 1935 (Pan-Am. Geol., vol. 64, No. 2, pp. 125 to 140). Mule af.. 
proposed for the ss, stratum im Mural Is. fm. of Ransome. "Thickness 50 ft. Name 
derived trom Mule Mtns, in which Bisbee mining camp is situated, with type sec 
tion in Mural Hill, E. of town 


Muleros sandstone. 
Lower Cretaceous (Comanche): Southeastern Arizona and western Texas. 


C, [R.] Keyes, 1022 (Pan-Am, Geol, vol 38, pp. 247, 250, 7) Mutleros sas., the 
capping memb, of Cerro de Muleros, W. of El Paso, Tex. ‘Thickness 800 ft. Repre 
sent lower part of Cintura fm. of Ransome. 


Mulford formation. 
Pennsylvanian; Western Kentucky. 


L. €. Glenn, 1912 (Ky. Geol. Surv. Rept, Prog. 1910 and 1011, p. 26). Mulford fm 
Shales, 146 to 250 ft. thick in Webster Co, with thin pe in upper part, and, in 
S, part of Webster Cò, a prominent ss, near base, Includes conis Nos. D, 10, and 
11 Uncon, underlies Lisman fm. (Penn) and uncon, overlies De Koven fm. 
(Penn). 


Seems to be named for Mulfordtown, Wehster ( *) Co. 


Mumm limestones. 
Cambrian: British Columbin and Alberti, 


C. D. Walcott, 1913 (Smithsonian Mise, Coll. vol. 57, No. 12, pp. 334, 3537) 


Muncie Creek shale. 
Pennsylvanian; Northeastern Kansas and northwestern Missouri. 


It. C, Moore, 1032 (Kans. Geol, Soc. 6th Ann. Field Conf. Guidebook, pp, 92, 97). 
[See under Zola te. On p. 45 Muncie Creek eh. is described as consisting of (de- 
xeending) + (1) calc. sh. with Conularia and concretions, 0.2 ft,; (2) black fissile 
sh, 1.2 ft.; (3) gray sh. OT ft.] 

N. D, Newell, 1935 (Kans. Geol, Surv, Bull, 21, pp. 18, 51-55), Munete Creek ah 
memb.—Middle mem). of Iola 1s, Consists of sh., carbonaceous where thick, nrizill. 
buff or gray where thin, with spherical phospbatie concretions, To S. replaced by 
B-inch bed of clay, Thickness 3 to 5 inches. Underlies Raytown Is, memb, and 
overlics Paola ls. mem»b Named for Muncie Creek, in S8, part of Wyandotte Cos 
Kang, E. of town of Munele 

R. C. Moore, 1946 (Kans, Geol, Surv. Bull. p.115), Ifit were not for geographic 
persistence and significance of this unit 1n terms of cyclic sedimentation, differentia 
tion of such a thin sh, as a distinct memb, would hardly be Justified, Despite its 
thinness, ft is by no means the least important element of Iola fm. 

R, €. Moore, 1936 (Kaus, Geol, Surv, Bull 22), stated that Newell is author of 

this name. 
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Munising sandstone. 
Upper Cambrian: Northern Michigan. 
A, C. Lane and A, E, Seaman, 1007 (Jour. Geol., vol. 15, pp. 680, 602). Munising s8.— 


White or light-colored s3., 200 to 250 ft. thick, composing uppermost part of Lake 
Superior ss, of previous repts, [See further explanution under Jacobstille ao.) 


Named for exposures in bluffs back of Munising, Alger Co. 


Munson's granite. 
See under Mapleton granite. 


Murailles formation. 
Lower Devoniun: Quebec, 
F. J. Alcock, 1935 (Canada Dept. Mines Geol, Surv. Bur. Econ, Geol, Mem. 183, p. 07). 
Mural limestone, 
Lower Cretaceous (Comanche): Southeastern Arizona (Bisbee region). 
F, L. Ransome, 1904 (U. S. G. S. P. P. 21, pp. 50, 654). Mural Is.—Upper memb 
consists of 250+ ft. of relatively thick-bedded and pure Iss. Lower memb. con 
tists of S004 ft. of thin-bedded Impure Iss. with 254 ft. of buff ssu. at top. Under 
Hes (eonformably) Cintura fm. and overlies (eonformably) Morita fm., all of which 
belong to Bisbee group, of Comanche age. Caps Mural Hill, Bisbee quad, 
C. [R.] Keyes, 1955 (Pan-Am, Geol, vol, 64, No. 2, pp. 125-140), proposed that these 
rocks be called Muratian series und be divided Into the units listed under that name, 
Mural limestone, 
Cambrian: British Columbia 
L. D. Burling, 1922 (Geol, Soe, Am. Bull., vol. 33, p. 109). 
Muralian series 
Name proposed by €. [R.] Reyes (Pan-Am. Geol., vol. 64, No. 2, 1935, pp. 125- 
140) to replace Muret te. of Ransome, which Keyes divided into (de- 


sconding): Comanche lss, 2250 ft; Mule 289, 50 ft; and Glenrose lss., 
200 ft. 


1Murnt limestone, 
Lower Ordovician: Central western Virginia. 
H. D. Campbell, 1905 (Am, Jour, Sei, 4th, vol. 20, pp. 445-447). Murat Ile.—Muaasive 
gray eryatniiine 15; lower part often contains chert nodules. "Thickness 100 to 
150 ft. Underlies Liberty Hall Is. and overlies Natural Bridge le. About 125 ft. 
exposed along Buffalo Creek at Murat, Va. 
Same as Holston la. older name, 


Murchison formation. 
Middle Cambrian: Alberta and British Columbia. 


C, D. Walcott, 1920 (Smithsonian Misc. Coll. vol. 72, No. 1, p, 15). Murchison fm., 
Camb., Alberta, [Walcott fully defined this fm. In Smithsonian Mise. Coll vol 
07, No, 8, pp. 462-463, Mar. 5, 1023, when he assigned It to Middle Camb., gave 


thickness ns 407 ft, showed it uncon, below Arctomys fm. and younger than 
Cathedral fm.] 


Murdock breccia 


Tertiary: Northwestern Arizona (Oatman district, Mohave County). 


C. Lausen, 1981 (Ariz. Bur. Mines Bull. 131), Murdock brecela,.—A detrital deposit 
near Murdock mine. Largely granitic detritus with angular fragments and boulders 
of granite, gneisa, schist, vein quartz, and some dark rocks, perhaps diorite. Matrix 
is composed of angular grains of quartz and feldspar derived from disintegration 
of exposures of granite, More or lesa red mud in matrix was probably formed from 
decomposition of feldspar, Age uncertain, but probably Tert, perhaps early Torr, 
Underltes Alcyone trachyte and overlies pre-«Camb. granite. 


T 
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Murdockville sand, 
A subsurface sand in Pocono fm. (Miss.) of Washington Co, SW. Pa. 
that lies at horizon of Burgoon ss, memb. 


Murfreesboro limestone. (Of Stones River group.) 
Lower Ordovician: West-central and eastern Tennessee and western Virginia. 


J. M. Safford and J. B. Killebrew, 1900 (Elements of geol. of Tenn., pp. 105, 125) 
Murfreesboro 1s. (Central 08).—Láight-bdue heavy-bedded and often cherty Is. 
Lowest Is. of Central Basin; TO ft. exposed. Basal fm. of Stones River (Chazy). 
Underlies Plerce Is. and overlics Knox dol, 


In eastern Tenn. and western Va. the Stones River group is now divided 
by E, O. Ulrich and C. Butts into (descending) Lenoir ls., Mosheim 1s, 
and Murfreesboro 1s 

Named for Murfreesboro, Rutherford Co., Tenn. 


+Murfreesboro stage. 
Miocene (upper and middle?): Northeastern North Carolina and eastern 
Virginia. 


A. Olsson, 1917 (Bulls. Am, Pal, vol. 5, No. 28). Murfreesboro stage,—New name 
for lower Upper Miocene deposits. Consists of blue sandy clays, typically ox- 
posed at Murfreesboro, N. C., and along Meherrin River in Immediate vicinity 
of Murfreesboro, Throughout its areal distribution the stage ia uniform and in 
many respects represents most typical expression of our cast coust'or cold-water 
Mio, to which the name Chesapeake is generally given. After ita close, and during 
Yorktown stage, changes toward the warmer Plio. were inaugurated and new 
faunal elements introduced. Rests on erystulline rocks, on Cret., on Eo., and on 
some memb, of Mio, series, Known to extend from central Va, to central N. C. 
The whole series of blue clays benenth Yorktown stage on James River belong 
to the Murfreesboro, This stage has in general been misinterpreted and different 
ports correlated with different portions of Mio. series. Clark nnd Miller (Va 
Geol, Surv. Bull. 4, 1819) referred part of these beda to Calvert at 
remainder to the St, Marys. Both Calvert and Rt. Marys are well represented in 
northern or NE. Va. Fossils of the Murfreesboro indicate much closer relationship 
with overlying Yorktown than with underlying St. Marys or older beds, 

W. C. Mansfield, 1929 (Wash. Acad. Sei. Jour, vol. 19, p. 206). The "Murfreesboro 
stage" of Olsson belongs in reality to lower part of Yorktown fm, 

W, €. Mansfield, 1981 (Geo, Wash. Univ. Bul, Summaries of Doctoral Theses, 
1925-28, p. 94). There are 2 faunal horizons at type loc. of "Murfreesboro 
stage" (preoccupied) of Olsson. The lower horizon I have assigned to zone | 
of Yorktown fm, and the upper horizon to zone II of the Yorktown. 


Murky conglomerate, 
Pre-«Cambrian : Northwest Territory, Canada, 


C. Lausen, 1929 (Canadian Min, and Met, Bull 202, p, 278). 


Murphy marble. 
Lower Cambrian: Western North Carolina, eastern Tennessee, and central 
northern Georgia. 


A. Keith, 1907 (U. 8S. Œ. S. Nauntahaln follo, No. 143, p. 5). Murphy marble.— 
Entirely marble, rather fine-gralned and wholly reecrystallized from original con- 
dition, Predominant color white, but a large portion is dark gray or blue, and 
many layers consist of banded or mottled blue and white; some layers btw. 
Nantabala and Red Marble Gap have a beautiful rose-pink color. Base is exposed 
near Nantahala River, where it posses downward into Valleytown fm, by inter- 
bedding with the alates of the Lotter, Upward it passes into Andrews 
through several ft. of interbedded marble and schist, Thickness 150 to 500 ft. 


Named for fact that town of Murphy, Cherokee Co., N. €, ls partly located 
on this marble, 
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Murphy sand 
A subsurface sand th Conemaugh fm. (Penn.) of western Pa. nnd W. Va. 
that is believed to correspond to Morgantown ss. memb. 


Murphy's Creek formation 

Cambrian (Upper) : Quebec (Gaspé Peninsula ). 

C. H. Kindle, 1936 (Eastern GeoL, No, 1, April 1986, p. 1) Wurphy's Creek fm 
Dark sh. and interbedded Inyers of sh. and dark 1s, also lightercolored las. and 
iIntraformational breccia. Fossila found on bank of Murphys Crock are Upper 
Camb, [See also Kindle, Geol, Soc, Am. Proc, 1934, June, 1035, p. 3554.) 

Murray slate (also Murray shale), (In Chilhowee group.) 
Lower Cambrian; Eastern Tennessee and western North Carolina 
A. Keith, 1805 (D. 8, G. 8, Knoxville folio, No. 16, p. 3). Murray ah-—Grayieh-biue 


sandy, micaeeous, nnd calc, sh, 300 ft. thick, Overlles Nebo ss. Underlics 
Hoss 


Named for Murray Branch of Walden Creek, Sevier Co, Tenn. 


Murrysville sand. 
A subsurface sand in western Pa, that probably corresponds to Berea as 
of Ohio. Named for village in Westmoreland Co, Pa. 


Muscogee. 
See Muskogee. 


Muskingum conglomerate, (In Washington formation.) 

Permian: Southeastern Ohio. 

J. P, Lesley, 1856 (Manual of coal, p. 105). Muskingum eg!—Cavernous sandrock, 
60 ft. thick, quarried at Marietta, Olio Form» chis 60 ft, high btw, Lock 
hocking and Muskingum Rivers ond up the Muskingum, Underlain by 1!4 ft. of 
coal and overlain hy 25 ft, of nrzill aa. 

Compare Marietta s3, 

Named for Muskingum River, 


‘Muskogee group, 

Pennsylvanian: Central eastern and central Oklahoma, 

€, N. Gould, D. W. Ohern, and L, L, Hutchison, 1910 (Okla, Slate Univ. Research 
Bul. 2, pp. 6, 7). Muskogee group.—Chietly sas, and *hales, 450 to 8,550 ft, thick, 
extending from uncon., at top of Miss, series on E. to base of Claremore fm, and 
its approx. equiv., Culvin sR. on W. In N, part of State is represented by Cherokee 
sh, To S, includes rocks btw. base of Atoku fm. and top of Calvin as, 

Has also been spelled Muscogee, 

Named for Muskogee Co, 


Muskogee sand 
A subsurface sund, 12 to 20 ft. thick, in Muskogee Co., central eastern Okla., 
which is said by some geologists to correlate with one of the sands of 
according to p. 17 of Okla, Geol. Surv, Bull. 40Q, 
1925, the Muskogee sand of Beland pool, Muskogee Co.. Lies at 1,270 ft. 
depth and. the first or upper Dutcher at 1,050 ft. In Muskogee pool it 
lies at 1,400 ft. depth and the underlying and overlying sands are not 
correlated, In Timber Ridge pool it lies at 1,480 to 1,510 ft., the Bad 
Hole sand lying at 1,385 to 1,407 ft. and the Timber Ridge sand at 1,540 
to 1,560 ft, C. W. Wilson, Jr, says (A. A, P. G. Bull, vol, 109, No, 4, 
1935, p. 515) this sand corresponds to Pope Chapel ss. memb. of Atoka fm, 


Dutcher sand series, but 
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Muskogee lime. 
A subsurface unit, of Penn. age, in NE. Okla. lying lower than Burgess sand 
and higher than Dutcher sand, 


Mussellem sand. 
See Musselman sand. The correct spelling is Mussellem, 


*Musselman sand. 

A subsurface sand, of Penn. age and 25 ft, thick, In central and northern 
Okla, Correlated with a part of Ochelata fm. In Oilton pool, Creek Oo., 
this sand lies at 700 ft. depth and Layton sund at 1,480 ft. This sand 
was named for its occurrence in wells on land owned by M. S. Mussetlem 
(a Syrian), lying along Cimarron River 134 mil, S, of Ollton. The nume of 
the sand has been spelled Musselman and Mussellem. The lutter is the 


carrect spelling 
Muttleberry limestone. 


C, [R.] Keyes, 1923 (Pan-Am. Geol, vol, 40, pp, 52, 80). Muttleberey Wa—Cule, beds 
(Img), DOO ft, thick, underlying Orenna shales and composing lower fin, of Love 
lockian series (Early Jurassic) of Nev. Named for exposures in Muttleberry 
Canyon, E, of Lovelock, Humboldt Co, NW, Nevada, 


Myers shale. 
Mississippian: Northeastern West Virginia nnd western Maryland 


G. W. Stose and C, K, Swartz, 1912 (U. S. G. S. Pawpaw-Ifancoek folio, No. 179) 
Myera $h.—Largely bright-red crumbly sh. and (hin nrgill. sss, with, at base, (hick 
crose-bedded dirty-gray gritty ss. 60 ft, thick, Thickness ROO- ft Underties 
Pinkerton ss, and overlies Hedges sh; all included in Pocono group, Named for 
exposures on rhe Myers place, in Meadow Brook Valley, Berkeley Co. 


Myers Hill sandstone, 
Upper Cambrian: Wisconsin. 
C. E. Resser, 1933 (Geol, Soc. Am, Bull, vol, 44, No. 4, p. 738), In a table of Camb.. 


divided his Trempealeau fm, (Upper Camb.) into several members, the upper 3 
sending) Norwalk ss., Myers MIU ss, und. Lodi «hn ile 


of which he designated (de 
did not define these members 


tMyrick formation. 

Focene: Southern Texas. 

(T. W. Vaughan., 1900 (U. 8, G. 8, Uvalde folio, No. 64, p. 2). Myrick fm-—Coarse- 
and fine-grained soft yellowish or brownish „a3 and clays, 800 to 850 ft, thick 
in Uvalde quad, but upper limit not determined. Underlies Neocene Uvalde lm. 
aud overlies Upper Cret. Pulllam fm 

According to Julia Gardner, Myrick fm. of Vaughan included beds later 
mapped as Midway, Indio, Carrizo, Bigford, and Mount Selman fms. 

Named for Myrick’s lower apiary (on map), on Frio River, Uvalde Co. 


Myrtle formation. 
Lower Cretaceous: Southwestern Oregon. 


M, 


J. 8, Diller, 1898 (U, S. G. S. Roseburg folio, No. 49), Myrtle fm.—Lss, egia., #5 
nnd shales, the Iss, mapped separately aa Whitsett Is. tentit. Thickness 45,0004 f 
in valley of Myrtle Creek. Contains Horsetown and Knoxville fossils Unt 
underlies Umpqua fm, 


See also under {Dillard series. 
Myrtle Creek. formntion. 
Upper Cretaceous; Alberta. 


J. A. Allan, 1918 (Canada Geol, Surv. Samm, Rept. 1917, pt. C, p. 12). 
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Mysterious Creek. formation, 
Upper Jurassic: Southwestern British Columbia (Harrison Lake region), 


C. H. Crickmay, 1927 (Stanford Univ, Abstracts of Dissert, 1924-26, vol. 1, p, 132). 

C. H. Crieckmay, 1920 (Geol, Mag. vol. 67, p.487 and map). Mysterious Creek fm.— 
Argillite, 2,500 ft. thick, carrying Cadoceras sehmidii and Lilloettia Wlloetenaia. 
Underlhes Billhook fm, (Upper J.) and overlies Echo Island fm. (Middle J.) 
Assigned to Upper J. 


Mystic, 

Ordovician: Quebec 

T. H. Clark, 1834 (Geol, Roc, Arn, Bull., vol, 45, No, 1, p. 8), 
Myton member, 

Eocene (uppermost): Northeastern Utah (Uinta Basin). 


H. E. Wood, 2nd, 1034. [See under Blacks Fork memb. of Bridger fm. The beds to 
Which this name is applied comprise the Uinta fm. of U. 8. Geol. Survey and other 
writers—the "true Uinta” or Diplacodom sone of H. F. Osborn and others. | 


Nabesna limestone. 
Carboniferous: Southeastern Alaska (Upper Tanana River region). 


WwW. €, Mendenhall and F, C, Schrader, 1903 (U. S, G. S, P. P. 15, pp, 33-37). 
Vaheana i¢—tl'rovisional name for series of Iss. occurring on upper Nabesna and 
Chisana Rivers, whose exposures, sO far ns seen, are almost entirely restricted to 
Wrangell Mtns. Is more or less freely associated with diabnsic intrusives and 


apparently also with older effusives. Is probably part of Nutzotin series of Brooks 
farther E. In general the 1s, ia heavy bedded, much of it white and crystalline, 
but darker gray or bluish Inyers, apparently dolomitic, are also present. No 


fossilis found in the Iss. on Nabesonn and Chianna Rivers, but from fossils from 
Similar las, In pass bbw, Jack Creek and head of Platinum Creck the Nabesna is 
recarded as Perm, 


Nacatoch sand. (In Navarro group in Texas.) 
Upper Cretaceous: Southwestern Arkansas, northwestern Louisiana, and 
northeastern Texas, 


A. C. Veatch, 1005 (La. Geol, Surv. Bull. 1, pp. 84, 85, 57-88, and U. S, G. 8. W. 8, P 
114, pp. 180, 183), Neeatoch (Washington) sand.—Name taken from typical 
exposures at Nacatoch Bluff, on Little Missouri Hiver in Clark Co., Ark, and 
includes the sandy beds btw. the Marlbrook below and the Arkadelphia above 
Called Washington Greensands by Hill which name is preoceupied, Thickness 
150 to 200 ft. 

A. €, Ventch, 1006 (U. 8. G. 8. P. P. 46, pp. 26-27). Nacatoch günd,—4A series of 
sandy beds overlying Marlbrook marl and underlying Arkadelphin clay. Outerop 
uat Nacatoch Hluff, om Little Missouri River, Clark Co., Ark. mensures 64 ft, in 
thickness, and includes a minor amount of sandy 1s, and calec, s3 In W. part of 
region the sands are of rather light color. About Hope they are 100 to 160 ft. 
thick in wells. ‘Toward Arkadelphin the sand grows darker and thinner, In well 
of Arkadelphia Ice & Fuel Co. it appears to extend from 100 to 160 ft, and is 
therefore nbonut 60 ft. thick Nearly =“Washington greensand" or “Washington or 
High Bluff greensand" of Hill. 

€. H. Dane, 1929 (Ark. Geol. Surv. Bull. 1). Nacatoch sand ns now interpreted is n 
complex unit of crose-bedded yellowish and gray fine-grained unconsolidated quartz 
band, hard crystalline fossiliferous sandy 1s., coarse, richly glauconitic sand, fine 
argil, dark blue-black sand, and pure light-gray clay and marl, resting uncon. on 
Saratoga chalk, also on the older Marlbrook marl restricted and the still older 
Ozan fm. There is no doubt that most of the beds included by Hill in “Washington 
or High Bluff zreensand bede” as well as the underlying “Blue sands of Migh 
Biu and of Pate's Creek" were included hy Veatch in upper part of his Marl- 
brook fm. From point W. of Washington, Hempstead Co, Ark, E. to Dobyville, 
Clark Co., the Nacatoch is divisible into three zradatlonnl Hthologle units (descend- 
ing): (1) Unconsolidnted gray fine-grained quartz sand which weathers yellowish 
and reddish, (2) Dark-greenish sand containing 20 to 80 percent of coarse glau- 
conite grains and weathering to lighter shades of green; generally fossiliferous 
where strongly glauconitic; contains hard irregular coneretlonary beds cemented 
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with enlelte and subordinate beds of dark bluc-gray argil massive fine-grained 
sand. Most extensive exposures In. vicinity of Washington, where 30 Tt. is shown. 
(3) Bedded gray clay, sandy clay, and marl; dark clayey, very fine-genined sund 
and harder irregular concretionary beds: contains lenses of calc. forsiliferous, 
slightly glauconitic sand. Nacatoch Muf exposes about 50 ft. of upper part of 
fm, Thickness 150 to 400 ft.; in vicinity of Arkadelphia not much over 150 ft 


The Navarro deposits of NE. Tex. are now called a group, divided into (ic 
scending) Kemp clay (restricted), Corsicana marl (restricted), Naeatoeh 
sand, and Neylandville marl, (See Univ. Tex. Bull 3232, 1993, L. W. 
Stephenson and W. S. Adkins, and U. 8. G. S. geol, map, of Tex., 1957.) 
Naches formation. 
Scene: Central Washington (Snoqualmie quadrangle). 


G. O. Smith and FE, €, Calkins, 1906 (U. & G. S. Snoqualmie folio, No. y) 
Naches [m,—Interbedded gray sss. and olive sh with basalt lava flows, chiefly in 
upper part. A heavy flow of in part contemp.  Knehess rhyolite ia interbedded 
with It. Thickness of fm. 4000--ft. Overlain uncon. by Rosalyn fm. (Hocenc), 
also by Kachess rhyolite and by Keechelus volcantes Uncon, overlies Pexhastin 
fm. (Carbf.?). Jelievwed nearly contemp. with Swauk fm. (Eocene) Named for 
Naches River, in whose basin it Is most extensively developed, No known occur 


rence outalde of Snoqualmie quad, 


Nicimientan series 
See first 2 entries under Nacimiento group 


Nacimiento group. 
Eocene: Northwestern New Mexico. 


C. R. Keyes, 1906 (Rel, n. s,, vol. 23, p, 921; Am. Jour, Eel, 4th, vol. 21, pp. 20S 
300). XNacimientan serice —Shales, 800 ft. thick, underlying Wasatehan series ond 
overlying Cret, Laramian series in N. Mex. 

C. R. Keyes, 1907 (Iowa Acad, Scl. Proc, vol, 14, pp. —228) Nacimicntan serics 


of N. Mex, i» Focene and includes Torrejon sands (300 ft) above and Puerco 
maris (500 ft) below, 

J, H. Gardner, 1910 (Jour, Geol, vol. 18, No. S, p. 718), Nacimiento group (Copes 
original Puerco) inclades Torrejon fm. and Puerco fm. as restricted, 


J. B. Reeside, Jr., 1024 [See 1924 entry under Puerco fm.] 


Named for town of Nacimiento (better known as Cuba), Sandoval Co, 


Naco limestone, 

Permian and Pennsylvanian: Southeastern Arizona  (Bisbee-Tombstonec 
region) 

F. L. Ransome, 1004 (U. 8, G. & P. P, 21). Naco Is —Chiefly light-colored, regularly 
stratified fossiliferous beds, consisting essentially of calcium carbonate; compact, 
nearly aphunitie, breaking with splinters fracture; granular erinoidal beds not 
uncommon. Beds range in thickness from m few inches to 10 ft, but are usually 
thinner than those of Kecabroan la Chert not uncommon; occurs in irregular 
bunches and nodules, Rests conformably on líseabrosa 13 I» uncon, overtain by 
Glance egl, basal Cret Composes Naco Hill near W, edge of Bisbee quad. 
where it 1s at least 1,500 and probably 2,000 ft. thick. Original thickness, before 
erosion, probably 3,000- ft. 


Nacogdoches beds. (In Claiborne group.) 
Focene: Eastern Texas (Nacogdoches County). 


E. T. Dumble, 1920 (Univ. Tex. Bull. 1809, pp. 57, OD, 67, 79-101, 255). Nacogdoches 
sition beds btw. Cook's Min greensands and the 


beds —Marine and palustrine tr: 
massive gypsiferous days of Yegua fm. Regarded as distinet Uthologie unit, Com 
kisis of alternating sonds and chayss with n few Inyers of greensand; much cross 
bedding; frequent alternation of sand, clay, sl, and gravel; in places gypelferous s 
sand ia mottled in places bul mainly reddish brown; 35 ft. above base nt Ortons uii 
is o nyer of mediumeconree and for most part angular cel. with boulders up to 
8 in, diam, Thickness 25 to 60+ ft. Resta uncon. on Cook's Mtn fm. Difficult 
to separate from overlying Yegua fm, but top ls placed where last marine fossil Is 
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found. The Nacogdoches beds nre well exposed at Nacogdoches, also along streams 
flowing southward into Angelina River, in Nacogdoches Co., and in some of river 
bluffa, also in lower reaches in tributaries on 8. side of river 

B. C. Renick, 1928 (A. A. P. G. Bull, vol. 12, p. 581). Nacogdoches memb. of Cook 
Min fm.—Mostly brown sand, locally containing some glauconite and some beds 
ot brown clay; weathers red and tan gray. Thickness 275 to i ft, Underlios 
Lufkin memb. of Cook Mtn fm. and overlies San Augustine memb. of Cook Mtn 

F. B. Plummer, 1933 (Univ. Tex, Bull, 3232, p. 651) Dumble’s name Nacogdoches 
appears to be a synonyms for Vaugban's older name Sparta as restricted by Spooner. 
Since some doubt exists as to Just what Dumble intended to include in hia "transition 
beds," and since Sparta was in good usage in La., Miss Ellisor and Wendlandt and 
Knobel have been Justified in dropping Nacogdoches. 


Naese sandstone member (of Lee formation). 
Pennsylvanian: Southeastern Kentucky and northeastern Tennessee. 
G. H. Ashley and Ia C, Glenn, 1906 (U. S, G. S., P. P. 49, pp. 31, 35, 86). — Naexe va. 
memb.—Massive eliff-making ss, probably 256 ft. thick, forming top memb, of Lee 
Im. in Cumberland Gap coa) feld. 


Named for Naese CUM, on Cumberland River, Bell Co., Ky. 


Nagle sand, 
A subsurface sand lying at horizon of lower ss. bed of Connoquenessing 
ss, memb. of Pottsville fm. in Willowwood field, Lawrence Co., SE. Ohio. 


Nahant schist. 

Lower Cambrian: Eastern Massachusetts (Nahant). 

N. S, Sholer, 1889 (U. S, G. S. Oth Ann. Rept, pp. 577-578). West of Lynn, in 
region called southwestern extremity of Boston Bay ayneline, we have an exten 
sive series of more or less metamorphosed rocks, Including Cambridge slates, Rox 
bury cgis., Nahant achiste, and Braintree fossiliferous slates. 


The rocks referred to above as “Nahant schists” are mapped by B. K, Kmer- 
son (U. S. G. S. Bull. 597, 1917) as part of Weymouth fm. 


tNahant limestone, 
Lower Cambrian: Eastern Massachusetts (Nahant), 


J. H. Sears, 1891 (Essex Inst, Bull, vol. ‘ ) Nahant lea—Muoch metamor- 
phoved into bands of light and dark lydite. Occur on S, side of Nahant Head, at 
the Shag Rocks, and extend about 300 yds, to just beyond Bennett's Head on N. 
Contain Olenetiue Lower Camb. fossils. 


Belong to Weymouth fm. and are of too small extent to map, 


INahant gabbro. 
Early Paleozole: Northeastern Massachusetts. 
C, N. Clapp, 1910 (Igneous rocks of Essex Co, Masg), used Nahant gabbro. 
B. K. Emerson, 1917 (U. S. G. 5S. Bull pp. 181-182 and map) Gabbro at 
Nahant was mapped as a distinct fm, 
L. LaForge, 1932 (U. 8. G. S. Bull, 839), treated the Isolated area, of gabbro at 
Nahant as a part of Salem gabbro diorite. 


Naheola formation. (In Midway zroup.) 
Focene (lower): Southern Alabama and eastern Mississippi 


E, A, Smith and L. C. Johnson, 1887 (U. S. G. 8. Bull. 43, pp. 57-00).  Naheola and 
Matthews Landing series.—Mostly gray sandy clays alternating with eroas bedded 
sands, with n bed (3 to 6 ft. thick) at base of section contuining marine fossils 
und consisting of glanconitic sands and d uy, nearly black sandy clays, 
Uncon. underlies Nanafalia seriea and overlies Black Bluff series [Sucarnoochee 
cay). ‘Thickness, 130 to 150 ft. [In descriptions in rept cited and fn subsequent 
ropta the basn] marl bed, 3 to @ ft. thick, Is called Naheola marl, also Matthew's 
Landing marl.) 


In present usage the Naheola is top fm, of Midway group, and is underlain 
by Sucarnoochee clay and overlain by Wilcox group. It is of marine 
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origin, C. W. Cooke, 1983 (A. A. P. G, Bull., vol. 17, No. 2, pp. 192-105), 
restricted Nanafalia fm, to its upper two members, the lower memb 
(1Coal Bluff beds of early repts) having proved to be an eastern extension 
of Ackerman fm. basal fm. of Wilcox group of Miss. The beds that 
overlie the Naheola fm. are therefore now called Ackerman fm. 

Named for exposures at Naheola, on Tombighee River, in Choctaw Co, Ala. 

rNaheola marl. 
Eocene (lower): Southwestern Alabama. 
E. A. Smith, 1887 (U. S. G. 8. Bull. 43, pp. 57-00) 


For definition, see under Naheola fm., of which this bed is basal memb. and 
with which the name conflicts. 

Named for exposures in lower part of section at Naheola, on Tombigbee 
River, in Choctaw Co. 


Naiad limestone, 
Silurian (7): Southwestern New Mexico (Silver City region). 
C. [R.] Keyes, 1915 (Iowa Acad. Scl, Proc., vol. 22, pp. 257-259; Conspectus of gcol 
fms, of N. Mex.. pp. 3, 10). Naiad 1s.—Main ore-benring fm. nt Georgetown, Silver 
City, and elsewhere in these districts. Thickness 250 ft, Overlies Cibola 1s., both 
of which comprise Santa Ritan series, Assigned to SiL {Derivation of name not 
given.) 


Naish limestone. 
Pennsylvanian: Eüstern Kansas, 
R, C. Moore, 1032 (Kans, Geol Soc. 6th Ann, Field Conf, Guidebook, pp, 87, 97). 
Naish. la—Basal memb. of Stanton Is. along Kansas River. Absent in BE. Nebr 


Underlies Linwood sh, memb, [Derivation of name not stated, On p. 46 Naish sa, 
at base of Stanton Is., is described as consisting of 1.8 ft. of hard gray cale. as.) 


00 


R. €. Moore and G. E, Condra also used this name in their Oct. 1982 revised 
classification of Penn. of Kans, nnd Nebr. but there is no other record 
of the name. AR. C, Moore in his 1986 classification of Penn, rocks of Kans. 
(Kans. Geol, Surv. Bull. 22) dropped this name, without explanation, nnd 
defined Captain Creek ls. as busal memb. of Stanton Is., underlying Budora 
sh, memb. and overlying Vilas sh. ‘The bed appears to be included in his 
Captain Creek 1s. 


Nakimu limestone, 
Pre-Cambrian: British Columbia, 
R. A, Daly, 1013 (12th Int. Geol. Cong. Guidebook S, p. 137). Included in Beltian 
system 


Nakimuan series, 

A term employed by C. [R.] Keyes to cover rocks of Cordilleran region 
interpreted by him as having been formed during interval btw. the 
Keweenawan and upper Huronian epochs, (See Iowa Acad. Sei Proc. 
vol. 24, p. 56, 1917.) 


Naknek formation. 
Upper Jurassic: Southern Alaska, 


J, E. Spurr, 1900 (U. & G. 8, 20th Ann, Rept. pt. 7, pp. 169—171, 179, 181) 
Naknek series,—Great thickness of granltie arkoses and cegla, which generally 
contain granite pebbles. Cut by later basaltic lava. Ontcrops about halfway from 
mouth of Naknek Lake to head of Savonoskl. Weaternmost rock of Naknek series 
ls an augite andesite that outcrops on Naknek Lake Not certain this rock 
represents a flow contemp, with the sed, rocks of the series, Fossils indicate 


Upper Jurassic, 
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G, C. Martin, 1005 (U, 8, G. S&S. Bull, 250, p. 44), in description of Enochkin Bay, 
identified Naknek fm. (Naknek series of Spurr) as consisting of 583 ft. of 
dark sandy shales overiain by an alternating series of andesite flows nnd beds 
of nggi. 270 ft. thick, and as separated from the older Enochkin gh, by 290 ft. 
of aggl. The beds originally defined as Dnochkin fm. were later divided into 2 fms, 
(Chinitna sh. above and '"Iuxedni ss. below!, and Enochkin fm. was discarded. 


In 1912 (U. S, G. S. Bull 455, pp. 68+) G. C. Martin and F. J. Katz applied 
the name Chisik cgl to the cgl. (“aggh” of Martin, 1905) overlying the 
Chinitna sh, and underlying the Naknek fm. Later (G. C. Martin, U. S. 
G. S. Bull. 776, 1926) Chisik cgl. was treated as basal memb. of Naknek 
fm, and this is present definition of U. S. Geol. Survey. 


‘Nampa beds, 
A term loosely applied by S. F. Emmons (Boston Soc. Nat. Hist. Proc., 
voL 24, pp. 432-433, 1890) to the deposits called Idaho and Payette fms. 
in U. & G. S. Nampa folio, No. 103, 1904. 


!Nanafalia marl. (In Wilcox group.) 
Eocene (lower): Southwestern Alabama. 


E. A. Smith, 1888 (Als. Geol Surv. Prog, Rept, 1881-82, pp, 200, 318-321). 
Nanafalia mart, —Marl containing a large percentage of greensand, and characterized 
hy Gryphaca thyrsae; thickness 5O ft Included in lower part of Lagrange or 
Lignitic, 


Conflicts with Nanafalin fm, better-established name, of which it is a 


memb. 
Named for exposure at Nanafmlia Landing, on Tombigbee River, in Marengo 


Co. 


Nanafalia formation, (In Wilcox group.) 
Eocene (lower): Southern Alabama. 


E, A, Smith and L. C, Jobnson, 1887 (U. 8. G. S. Bull, 43, pp. 51-57).  Nanafalia 
sovies.—The series of strata to which the Nanafalin marl bns given the name, 
broadly considered, is susceptible of threefold division upon basis of lithological 
and paleontological characters: (1) 40 to 50 ft, of indurated gray clays and 
sandy clays, in part glauconitic: (2) 75 te 80 ft, of yellow, reddish, and whitish 
sands, alternating with green-sand beds, and highly fossiliferous, | Grypliaeca 
thiresne teing characteristic fossil; near base a bed 20 ft. thick literally packed 
with these shells; (3) 70 to 80 ft, of sandy clays and sands, variously inter- 
stratified, crose bedded sands passing near base Into greensands, which overlie the 
Coal Bluff lignite, 4-7 ft. thick.  Uncon. overlies Matthew's Landing and Naheota 
series and uncon. underlies Bells Landing series. [E. A, Smith had in 1886 
(Ala. Geol. Surv, Bull. 1, p. 12) described these same rocks under heading 
Nanafalia and Coal Hiuff section, and he also used that term in bia description in 
Ala, Geol. Surv. Bul. 2, p. 48, 1892.) 

C. W. Cooke, 1988 (A, A. P. G. Bull, vol 17, No. 2, pp. 192-195), restricted 
Nanafalia fm, by removing ite basal memb,  ($Conl Bluff beds of early repis), 
80+ ft. thick, which he stated is an E, extension of Ackerman fro, of Miss, 
Basal fm. of Wilcox group in Ala, is therefore now called Ackerman fm. 


See also 1982 entry under Salt Min ls. 
Named for exposures at Nanafalia Landing on Tombighee River, in Marengo 


Co. 


Nanaimo group. 
Upper Cretaceous: Southwestern British Columbin. 


G. M. Dawson, 1886 (Canada Geol, Surv. Rept, 1886, p, 10B) and 1890 (Am. Jour. 
Wei, 34, vol, 39, pp, 181-183). [See under +Vancouver fm.) 

C. H. Clapp, 1912 (Canadian My. Inst, Trang, vol. 15, pp. 337-3938). Nanaimo series, 
Cret., B. C., includes Gabriola, Northumberland, DeCourcy, Protection, Newcastle, 
Cranberry, Extension, East Wellington, Haslam, Departure Bay and Benson ftms, 
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Nanjemoy formation. (Of Pamunkey group.) 
Eocene: Eastern Maryland and Virginia. 


Ww. B. Clark and G. €, Martin, 1901 (Md. Geol, Surv. Eocene vol, p. 58). Nanjemoy 
fm.—Generally highly argill creensand, particularly in lower part. Characterised 
by well-marked fauna, representing a clearly defined paleontologien] stage, Top 
tm. of Pamunkey group. Divided into Woodstock memb. or substuge above nnd 
Potapaco memb. or substnge below. Uneon. underlies Chesapeake group and 
overlies Aquia fm. Named for Nanjemoy Creek, Charles Co., Md. 


Now classified by U., 8 Geol Survey as of Claiborne und Wilcox age. 


Nannie Basin limestone, 
Middle (?) Cambrian: Northwestern Montana. 


C. EF, Dolea, 1933 (Mont. Bur. Mines and Geol. Mem. 6, pp. 6, 36, nnd passim) 
Vannic Rasin [4,—A4 type loc. (where it forms the lower chifa which are the 
rim of physiographic feature known as Nannle Basin) consists of homogeneous 
gray-white, very massive rhick-hedded, rather fine-grained ls. with a few beds of 
chocolate y In in upper part; in lower 28 ft. there is also @rab-gray nodular 
I», with much tof clay in thin bands. The Ix weathers doll gray, and clay in 
lower part weathers buff. In nearly all other places Nannie Basin 18. is more 
tan than gray and bas much more buff clay than at type loe Thickest (202 ft.) in 
Nannie Basins thinnest (111 ft.) on Wall Creek Jollet Creek Ridge Underlies 
Dearborn le. and overlies Dammntjon 1s, 


Nantahala slate. 
Lower Cambrian: Western North Carolina, eastern Tennessee, and central 


northern Georgia. 


A. Keith, 1907 (U. S. G. 8, Nantabala folio, No. 142, p. 4). Nantahala al—In the 
main black and gray banded slates and schists distinguished hy mien, garnet 
etaurolite, or ottrelite, Most of schists are near base of fm. and strongly reserable 
the sl. and schist beds in Great Smoky eet The slates and ottrelite schista are 
as a rule somewhat darker than the other beds, the color being due to very minute 
grains of iron oxide, The slates are banded light nnd dark gray and bluish gray 
nnd cannot be distinguished from the slates in other fms, In N. half of quad, si 
makes up nearly all of fm., but forms only tbe upper beds at S. Many ss. and 
eal beds are interetratified with the al. wear its base and form a iransition 
into underlying Great Smoky cul. Unimportant layers of graywacke or eel are 
also found higher up in the s Thickness 1,400 to 1,800 ft, Overlain by 
‘Tusquitee qtzite 


Named for fine exposures along Nuantahila River in Nauntshula quad.. 
Macon and Swain Counties N. C 


Nantucket moraine. 
Pleistocene: Southenstern Massachusetts (Nantucket Island, Marthas Vine- 
yard) and southeastern Rhode Island (Block Island). 


J. B. Woodworth and E. Wigglesworth, 1934 (Harvard Coll, Mus, Comp. Zool. Mem., 
| Nantucket moraine occurs on Nantucket and Block Islands and Marthas 
yard and No Mans Land. Is n corrugated moraine, submarginal, mainly 
folded pre-Wisconein beda, overlain by thin Wisconsin drift, and is nof a trac 
moraine but a psendomoraine of Nantucket outwash plain. 


Nantucket substage. 
The time during which the Nantucket moraine was deposited. 


Nanushuk formation. 
Upper Cretaceous: Northern Alaska. 


PC Schrader, 1902 (Geol, Soc. Am. Bull., vol. 13, p. 241). Nanushuh gerics— 
Mainly thin-bedded gray and brown s», generally fine-grained and sometimes 
friable; alate-colored aren, and impure fossiliferous ts.; dark sh, or mud rock; 
soft unclenned slates; finegralned gray qtzite; drab chert; and bituminous conl 
Upper Crot. fossils. Uneon, overlles Anaktoovuk series on N, and underlies 
Tert, 


Named for Nanushuk River. 
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Naparimns marl. 
Miocene: Trinidad. 


G. P. Wall and J, G. Sawkins, 1860 (Geol, of Trinidad, pp. 30-31) 
*Naples shale, 
Naples group. 

Upper Devonian: Western to central New York. 


J. M, Clarke, 1885 (U. S, G. S, Teall, 16) Naples beds or Naples shalea. (Cashoqua 
nnd Gardeau beds of previous repts, which ore abandoned, heenuse there seems 
no paleontological evidence for their separation, aul for which I have substituted 
Naples beds, from town of Naples, Ontario Cos where the sections are very perfect 
and where the beds have been carefully studied).—Awuthor does not menn to 
assume, in absence of complete evidence, applicability for this subdivision out- 
side of dist, here discussed [Ontario Co.]. Underlics Portage [Nunda| sss. and 
overlies Genesee beds, [The blocks on Clarke's map of Ontario Co, published 
in 1885 (N. Y. State Geol. Rept. for 1884) are (descending) High Point Chemung; 
Lower Chemung (Portage) s4*; Naples ("Portage") shales: Transition shales; 
Genesee shales with Styliola layer; Tully 15, * + *] 

J. M. Clarke, 1814 (N. Y. State Mus. 47th Ann. Rept., p. 750), correlated the 
Naples of Naples section with Ithaca or middle Por and lower Portage to 
E. In 1807 (N. Y. State Geol. 15th Ann. Rept, pp 62) Clarke described 
the Naples fauna, or “the mma of the typical Portage series,” às an exotic 
fauna derived from the W. and having little relation to the contemp. Ithaca 
or eastern fauna of the Portage; and stated (p. PT) that the name Naples beds Is 
"n local name for the strata which carry the Jnfumescens fauna.” The beds 
consist of shales and flags. In 1002 (N. Y. State Mus. Bull, 52, pp. 420—421) 
Clarke stated that Naples fauna ocenplea all the ground from meridian of 
Cayuga Lake to shores of Lake Erie, and persists to W. mueh longer than to E. 
where it became replaced by the Ithaca and in part by the Chemung fnunn 
In 1905 (N. Y. State Mus, Hdb. 19, pp. 28-24) Clarke divided Naples beda 
into several unite, the Middlesex black sh. being the basal one and the Wiscoy 
sh. tor Wewthill sx) the topmost one, the overlying High Polhmnt sa, being snid 
to carry a Chemung fauna, In several subsequent repts the High Point s3. and 


overiving Prattstmri sh, were excluded from the Chemung. 

C, A, Hartnazel, 1912 (N. Y. State Mus, Hdb, 19), included in Naples all beds btw. 
base of Middlesex ah. and top of Wiscoy sh. (= Prattsburg &8.). 

This name seems to have fallen into disuse until revived by G. H. Chad 
wick in 1985 (Geol Soc. Am. BulL, vol 46, No. 2, pp. 313-318, 352). 
His classification is: Naples group, divided into Enfleld or Attica memb, 
nabore (which includes Hatch and Rhinestreet) and Ithaca or Sonyea 
memb. below (which Includes Cashaqua and Middlesex shales). See 
also Chadwick, Am. Mid. Nat, vol, 16, No, 6, Nov, 1935, pp. 858, 562 
W. Goldring, 1981 (N. Y, Stute Mus, Hab. 10, pp. 569, 405), included 
Vaples fauna in Portage group. The U, S. Geol. Survey has diseon- 


tinued the use of Naples. 


Napoleon sandstone, 


Mississippiun: Michigan (Southern Peninsula). 


W. H. Taylor, 1889 (Mich. Geol, Surv. Rept. State Geol. in re improvement of 
State galt springs, Mich. Leg. H. R. Doe, 2) Napoleon 48. ia source of brine. 
A. Winchell, 1861 (Mich. Geol, Surv. Ist Bien. Rept. Frog, pp, 8S, 90, 139). 
Napoleon. group.—Consists of (descending) : (1) Shaly mk ous ss., 15 ft.; (2) 
Napoleon s&, highly saliferous in many places, TS ft.; (3) sħaly micaceoua ss., 
15 ft: (4) elay or sh., 10-64 ft [In several places he speaks of No. 4 as “the 
separating sh. lying between the Napoleon and Marshall groups." In some 
places he seems to call the whole "group" the Napoleon s8.) ‘Thickness 173 ft. 
“There is no reason, except Ita negative paleontological charactors, Tor separating 
the Napoleon group from the Marshall group." “If correctly separated from 
Marshall group it has no distinct equivalent in surrounding States,” Outerops 
at Napoleon, Jackson Co, Tentatively included tn Carbf. Underlies Michigan 
walt group and grades into underlying Marshall group, which contains Chemung 

Dev. fossils. 
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A. €, Lane, 1904 (Mich. Acad. Scl. 5th Ann. Rept., pp. 189-193). Upper Marahalt 
or Napoleon is 130 ft. thick, and onderlies Lower Grand Rapids or Michigan, 
nnd overlies Lower Murshall. 


In some subsequent repts these beds were called “Upper Marshall,” and 
they are now commonly included in Marshall ss, as the Marshall 
deposits are now designated, 


Napoleon group. 
Bee under Napoleon sa. 


*Narcissa sandstone. (In Cherokee shale.) 
Pennsylvanian: Northeastern Okluhoma (Ottawa County). 


S, Weidman, 1932 (Okla, Geol Sary. Bull 56, p. 24). Little Cabin sè. memb. 
(of Cherokee sh.), named by D. W. Ohern in unpublished ms., consists of 10 to 
15 ft of medium- to coarse-grained ss. grading into shaly beds, It Hes 50+ ft 
above base of Cherokee sh. in Ottawa Có. and is well exposed in vicinity of 
Narelsan, Ottawa Co. Its approx, distribution is Indicated on the geol, map, pl. ! 
under name Narcissa se. No fossils except plants. [The name Littl Cabin ss 
was published in 1928, and “Narcissa as.” ts therefore an unnecessary synonym. | 


Narlvu series. 
Eocene: Trinidad. 


G. P. Wall and J. G. Sawkins, 1800 (Geol. of Trinidad, pp, 35-36). 


tNarrügunnsett series. 
A term that has been used in some repts to Include same rocks as *Narra 
gansett Basin series, 


+Nurragansett Basin series. 
Pennsylvanian and Permian (?); Rhode Island. 


G. t. Mansfield, 1906 (Harvard Coll Mus. Comp. Zool. Bull, vol 49, Geol, wer, 
vol. &, No, 4, p. 99, ete.). Narragansett Basin sevires —Arkoses, conrse and fine 
egla., shales, and interbedded ess., some Is, Thickness 12,000 ft. In general ap 
pearance resemble the rocks of Boston and Norfolk Basins, but are more highly 
foseiliferous and of more pronounced red color. The Dighton egl, is upper memb. 
of series, 

B. K. Emerson, 1917 (U. S. G. 8. Bull. 597), mapped the rocks of Narraganactt 
Basin as (descending) Dighton cel. to N. and Purgatory cgl. to 8.; Rhode Island 
fm. ; Wameutta fm.; and Pondville cgl. 


Narrows chert. (In Beekmantown limestone. ) 

Lower Ordovician: Southeastern West Virginia and southwestern Virginia. 

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 641—643). Narrowe chert—Dol, or dolomitic Is. carrying abundant quan 
title of chert, whieh appears to be usually gray at top but black toward base 
Thickness 200 to 283 ft, Forms top memb. of Beekmantown ls. Type loc. tu 
Giles Co., Va., on low spur of Wolf Creek Mtn, W. of Mill Creek, S. of Wolf Creek 
and about 2.2 mi, SW. of Narrows, Also observed in Mercer and Monroe Counties, 
W. Va. 


TNash group. 
Upper and Middle Ordovician: Tennessee. 
J. M. Safford, 1869 (Geol. Tenn., pp. 151, 160, 280) 
Abbreviated form of * Nashville group. 
Nash marble series. 
Pre-Cambrian: Southeastern Wyoming (Medicine Bow Mountains). 


E. Blackwelder, 1926 (Geol. Soc, Am. Bull, vol. 37, pp. 820, 623, 636), Nas" 

marble series,—Chietly dense marble, massive to thin-bedded, white to pink or gray. 
alternating with beds of jasper, ehloritle phyllite, striped ferruginous metadolomite, 
and thin biotitic schists, Some beds contain structures believed to be fossi algat 
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Lower part largely massive slaty gray metargillites, Thickness 2,100 ft. Under- 
lies Anderson phyllite with probable conformity and overlies Sugarlonf metagtzite, 
but contact with latter not seen, Exposed on west branch of Nash Fork. As 
signed to early Algonkian, 


tNashaquitsa series. 
Pleistocene: Southwestern Massachusetts (Marthas Vineyard}. 


N. S. Shaler, 1888 (U. S. G. & 7th Ann. Rept., pp. 203-303), casually called the 
deposits of Nashaqguitea the Nashequitea series, but mapped them as Weyquosque 
series. 

N. S, Shaler, 1898 (U. S. G. 8, 18th Ann. Rept., pt. 2, pp. 530-539) Nashaquitsa 

ive.—Gray and reddish sands and clays in general character like those formed 
during last glacial period, but on account of greater age they have been more 
changed in texture, Of Plio, or post-Tert, age, No fossils, In part at least 
Inid down In salt water 

J. B. Woodworth and E. Wigglesworth, 1934 (Harvard Coll Mus. Comp. Zool 
Mem., vol, 52) At Naahaquitea Chills, on S. shore of Marthas Vineyard, the 
Wisconsin drift, Manbusset, Jacob, Gardiners, Jameco, and Weyquosque fina, are 
present and no Terr, has been recognized, 


aur 


tNashua marl. 
Pliocene (lower): Northeastern Florida. 


G. C. Matson and F. G. Clapp, 1909 (Fla. Geol. Surv, 24 Ann. Rept., table opp. p. 
50, mud pp. 128—133). Neshwa marl,—Light-colored marine sand beds alternating 
with shell marl, Although matrix Ie usually cate, it ia always more or less sandy 
ond sometimes consists of nearly pure sand. Bears strong Uthologic resemblance 
to Caloosahatehee marl, Thickness 6 to 32 ft. Is thought to rest uncon., on Milo 
ond is uncon. overlain by Pleist. sand. Occupies St. Johns Valley, where it under 
lies n broad terrace bordering the stream. It probably occurs beneath the plain 
IE of St, Johns River. 

C. W. Cooke and S. Mossom, 1920 (Fla, Geol, Surv, 20th Ann. Rept. and Geol. Soc. 
Am, Hull, vol 40, p. 92) "Nashua" mart abandoned for Caloosmhatcehee marl, 
which is so nearly of sume age that two names are not needed 


Named for exposures on St. Johns River near Nashua, Putnam Co, 


fNashville group, 
Upper and Middle Ordovician: Western, central, and eastern Tennessee. 


J, M. Safford, 1851 (Am, Jour, Sei, 2d, vol. 12, pp. 353, 256-257). Nashville group— 
Lower 60 to $0 ft. n well-cbnracterized memb, of siliceous or sandy is; remaining 
260 ft. nor affording grounds for positive division, hae simply been divided equally 
into Upper and Lower Nashville beds, consisting of thick:bedded blue and blackish- 
blue ls, running up into thinner layers separated by seams and, rarely, beds of 
^h., generally granular, often gritty nnd impure, and prone to disintegrate, Older 
than Harpeth nnd Tenn. River group. Overlies Stones Hiver group, 

J. M, Safford, 1856 (Geol, reconn, '"Tenn,), called these beds Nashville memb. of 
Central la. and sh. group. 


Includes (descending) Fernvale fm., Arnheim 1s, Leipers 1s., Catheys ls. 
Bigby 1&, and Hermitage 1$, which range in age from early Trenton 
to late Richmond. Some repts have excluded Richmond at top. In Ga. 
the Rockmart sl, has been called “Nashville sl.” 


Named for Nashville, 
tNashville slnte. 
Ordovician: Northwestern Georgia, 


J. W. Spencer, 1801 (Ga. Geol Surv. Ist Rept. Prog, p. 112), Neshville (or Kock 
mart) st  [Deseribed. See under Rockmart sl. Same ax Rockmart sL, which hos 
priority, and Nashville conflicts with other uses of that name} 


TNushvilleun. 
A time term proposed by A. W. Grabau in 1900, See explanation under 
Trentonian. 
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#Nasina series. 
tNasina group. 

Pre-Cambrian and Paleozoic: Eastern Alaska. 

A. H. Brooks, 1900 (U. S. G. & 20th Ann. Rept. pt. 7, pp. 465-407, 478, 483). 
Natina serles.—Largely elastic rocks, essentially quartz schlate and white crystal- 
line 1x, with some slates and some intrusive sheets and dikes. Occurs only on 
lower White River up to about mouth of Ladue Creek, Seems to correspond to 
Mreh Creek schist and Fortymile series of Spurr; but I could not differentiate 
It seems likely it includes Tanana schists. Assigned to pre-Sil,  [Nasina is 
Tanana native name for White River.) 

A. H. Brooks, 1911 (U. & G. 8. P. P. 70, p. 60). Nawina "series" (which preferably 
should be Nasina group) includes Spurr's Birch Creek and may also inetud 
Fortymile “series” [Paleozoic and pre-Camb.]. 


According to J. B. Mertie, Jr. the Nasina series of Canadian geologist= 
ia same as Birch Creek schist as now restricted to sed. rocks, and Nasine 
series and Nasina group are no longer useful terms for rocks in Alaska. 


tNass formation 
Jurassic or Triassic: Northwestern British Columbia (Salmon River Vatley 


region). 


R. G. McConnell, 1011 (Canada Geol, Surv. Summ, Rept. 1910, p. 65), 1912 (Canada 
Geol Surv, Summ. Rept. 1911, pp. 58, 58), 1914 (Canada Geol. Surv. Mem. 32, p 
17); no age assignment. B. J. Schofield nnd G. Hanson, 1921 (Canada Geol. 
Surv, Summ. Rept. 1020, pt. A, p. 8), assigned these rocks to Jurassic, ns did 
Schofleld, 1922 (Canada Geol. Surv. Mem. 132, p. 13). G. Hanson, 1921 (Canada 
Geol. Surv. Mem. 159, p. 9), assigned them to Jurassic or Triassic. Late, Canadian 
ropta say the name should be dropped, (See Canada Geol. Surv. Somm. Rept. 1928, 


pt. A, p. 34.) 


Nassnu beds. 

Lower Cambrinn: Eastern New York (Rensselaer County) and western 

Vermont (7). 

R. Ruedemann, 1914 (N. Y. State Mus. Bull, 169, pp. 00-70). Nassau dbeda—Divisions 
A to E of [T. N.] Dale's series in Rensselaer Co, Consists of 150 to 800 rt, of 
alternating reddish and greenish shales and qtzites, underlying Bomoseen grit—all 
of Lower Camb. . Named for exposures in Nassau, N. Y, 
Ruedemann, 1929 (Geol, Soc, Am, Ball, vol. 40, No. 2, p. 414), placed Nassau beds 


R, 
above Schodack beds and both in Lower Camb, with Middle and Upper Camb 
nbsent 

R. Rüedemann, 1930 (N. Y, State Mus. Bull. 285). [See 1930 entry under Schodack 
fm, | 


Nass River argillite. 
Age (?): British Columbia. 


W. V, Smitheringule, 1928 (Keon, Geol, vol, 23, p 


193) 
Nastapoka series. 
Pre-Cambrian: Canada, 


Tt, M. Ami, 1900 (Roy, Soc. Canada Proc. and Trans., 2d ser., vol. G, sec, 4, p. 19T). 


Natapoe formation, 
Eocene: Central Washington (central part of Chelan County}. 


E. Houghland, 1032 (Northwest Scl, vol. 6, No. 2, p. 68). Natapoe fm, ig here used 
to designate the se, series about 11 mi. N. of Leavenworth, Wash., and about 15 
mi. E, of crest of Cascade Mtns. It is Tert, and uncon, overlies metamorphic rocks. 
Mr. Parrott has shown this fm, as about 15,000 ft. thick. It has been folded into 
at least 2 anticlines and 2 &gynclines with av. dip of 40° The major fold is an 
anticline btw, 7 and 8 mi. wide at base, From unmetnmorphosed character of 

beds and light shearing effects it is inferred thia seriea was not subjected to 

intensive streases during the folding. In two places the underlying rock bas been 
exposed by erosion, 
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E. Houghland, 1932 (Pan-Am. Geol, vol 58, No, 4, pp. 263-270). Natapoe Min is 
li mi, E. of crest of the Cascades, near Great Northern Railway, 10 mi, N. of 
Leavenworth, It is composed almost wholly of broadly folded aren. strata of Eo 
age and of great thickness, resting upon a foundation of metamorphics and igneous 
masses, The section consists of cgl, pebbly sss, some layers of sli. and an inter- 
stratified basaltic plate and some felsites. Appears to correlate with the Eo 
fm& of Mount Stuart area, namely, Swauk fm., Teanaway basalt, Roslyn st, and 
Maunstash fm, 


Natchez formation. 
Early Pleistocene: Mississippl. 


T. C, Chamberlin, 1896 (Am. Geol, vol, 17, pp. 108-109),  Nateheg fm,.—Alternating 
stages of deposition and erosion of Plelst, stratified gravel, sand, and ne silt of 
immediate valley of Mississippi River in vicinity of Natchez, The Natches fm, and 
associated deposits and stages of erosion are of special interest on account of 
their probable relationship with Kansan, Altonlan, and Iowan stages of Glacial 
period in upper and more northern part of Mississippi Basin. 

T. €. Chamberlin und R. D, Salisbury, 1906 (Textbook geol, vol 3, pp. 3286-858). 
Natehez [m,—At Natchez, Miss., a section of assorted material chiefly made up of 
derivatives from Lafayette fm.. upon which it rests uncon, Also contains crystal 
line pebbles and cale, clays assignable to wash from the glacial regions, Markel 
interval btw, it« deposition and that of overlying lo Probably of either Aftonian 
or wab-Attonian age. Thickness 200+ ft, 

E, N, Lowe, 1919 (Miss. Geol. Surv. Bull, 14) and 1925 (Miss, Geol, Surv, Bull. 20). 
Natohez fm.—1n river bufs nt Natchez is 75 to 80 ft. of reworked gravels and 
sands which overlie Citronelle fm, and seem to be of carly Pleist, nge. The 
materials are derived in part from older Plio, deposit» and in part from glacial 
ürift from the north. Uncon. underlies the loess. 

L. W. Stephenson, W. N, Logan, and G, A. Waring, 1928 (U. & G. 8, W. 8, P, 579, 
p. 01). As described by E. W. Shaw in an unpublished mas, the Natehez fm. in à 
very early Ploist, stream deposit consisting of 150 to 175 ft, of gravels, sands, and 
clays. Only good exposure known is ut Natehez, where it live considerably above 
position of highest floods of present day and 14 well exposed in bluff, It appears 
to be much older than the loess, 


Nutick granite. 

A name mentioned in some early repts. (See W. €. Crosby, Boston Soc, 
Nat. Hist, Occ. Papers No. 3, 1880.) The granite at Natick, Mass, was 
mapped ag Dedham granodiorite by B. K. Emerson in U. S, G. S, Bull. 
HiT, 1911, 

Natick nrkose. 
Carboniferous: Eastern Rhode Island (Kent County). 


A. F. Foerste, 1800 (U. S, G, S. Mon, 33, pp, 25 76, 388-8385). Natick 
orkose—Largely detrital quartz derived from decuyed granite, and usually found 
near those localities where the immediately underlying pre-Carbf, rocka consist 
chiefly of granite. Exposed along steep hill face from Natick [Kent Co], X. L, 
for 215 mi, northward into Cranston,  Underlies Kingstown serler, 


Is part of Wamsutta fm, ns mapped by B. K, Emerson, U, S. G. S. Bull. 
697, 1917. . 
National sandstone. 
Pre-Camhrian (Keweenawan) : Northern Michigan (Ontonagon County). 


&, H, Broughton, 1803 (Remarks on the mining interest and details of the geology 
of Ontonagon County, pam, of 24 pp. with map, Phila, 1862; map and p. 21) 
North of Minesota traps ia a belt of ss, 50 ft. wide, It is well exposed in n creek 
on the Nationn! Locntlón and is known as National xx [Is shown as overlying 
Minesota traps and underlying Toltec traps.] 


According to B, S. Butler (U. S. G. S. P. P. 144, 1929) this is probably 
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Nation River formation, 

Carboniferous (Pennsylvaninn?): Central eastern Alaska (Nation River 
region). 

A. H. Brooks and Ia M, Prindle, 1908 (Geol Soc. Am. Bul., vol. 19, pp. 284, ete) 
Nation River [m.—Cgls s, and shnles, 3700+ ft, thick, containing plant Y 
ments, Axsigned to Upper Carbf, Overlies (uncon.) Calico Bluff fm., and under- 
lies (uneon.?) heavy lss. of Upper Carbf. age, Exposed on Yukon River at month 
of Nation River 


The fossils of the lg overlying Nation River fm. are now classified by 
G. H. Girty as Perm., and the Nation River is now classified as Penn, (7) 
Its max. thickness is now stated to be 6,000 ft. J. B. Mertie, Jr., 1053 
(U. S. G. S. Bull, 836, p. 423), stated that he believed a group of inter 
medinte or transitional rocks, 1,000 to 2,000 ft, thick, exists btw. Nution 
River fm. and Calico Bluff fm, in Tatonduk-Nation dist, but that this 
remains to be proved. He classified Nation River fm, as Penn. (7) nud 
Calico Bluff fm. as upper Miss. 


Natural Bridge limestone. 
WwW. W. Mather, 1843 (Geol. N. Y, vol, 1, pl. 45). [This geologic cross section (from 
Monticello, Sullivan Co., to Croton Hiver near Mulla Bridge, Westchester Co., N. Y.) 
shows Natural Bridge ls.] 


TNatural Bridge limestone, 

Middle and Upper Cambrian and Lower Ordovician: Central western 
Virginia 

Il. D. Campbell, 1905 (Am, Jour. Sci., 4th, vol. 20, pp. 445-447). Natural Bridge 1s. 
Chietly henvy-bedided gray and light-blue mag. Iss. with thin ailiceows LIuniuae con 
apicuous. Beds of white and pinkish dol. occur now and then, Cale. sse. from few 
in. to S ft. thick are occasionally prominent. Black chert nodules more or less 
abundant throughout, and heavy chert beds nre usually very eonspleuous near top 
Thickness 3,5004 ft, Beelomantown fossils found 800 to 400 fr. below top and 
Camb. fossils lower down,  Underljes Murat Is, and overlies Buena Vista sh, 


Now divided into (descending) Leekmantown group, Conocochengue 1s., 
and Elbrook 1s. 


Natural Corral member. 
Lower Cretaceous (Comanche series) : Central Kansas. 


W. H. Twenhofel, 1924 (Kans. Geol. Surv, Ball. 9. pp. 81-32). Natural Corral memb.— 
The basal strata of Belvidere fm. underlying Windom memb. Exposed at Natural 
Corral, a box canyon about 5 mi. SW. of Marquette (NW4 see. 5, T. 18 S, R, 5 
W.), MePherson Co. 


See also 1924 entry under Mentor fm. 


Naugatuck sandstone. (In Kanawha formation.) 
Pennsylvanian: Southern West Virginia, 


R. V, Hennen and D. B Reger, 1914 (W. Va. Geol Surv. Rept. Logan and Mingo 
Counties, p. 163). Naugatuck ss— Muxssive grayish-white medium-grüined, 15 to 
10 ft, thick. Lies | to 5 ft. below Hernshaw coal and overlies Dingess coal Named 
for Nauzatuek, Mingo Co. 


iNuusus Head serics. 
Age (2): Eastern Massachusetts (Boston region). 


W. O. Crosby, 1877 (Geol. map of eastern Mass.), mapped as Naugus Head series (1) 
the rocks of Naugus Head (on NW, shore of Marblehead); (2) the rocke of Salem, 
Sulem Neck, and S. shore of Beverly and some adjacent islands; and (3) the rocks 
of Nahant. The rocks of Naugus Head and S. shore of Beverly and adjacent 
islande are mapped by B. K. Emerson (U. S. G. S, Bull. 597, 1917) aa Beverly 
uyenites the rocks of Salem Neck ns in part nephellte syenite and in part Salem 


gabbrodiorite; and the rocks of Nahant as granite 
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W, O. Crosby, 1850 (Boston Soc. Nat. Hist, Occ. Papers, No. 3. with map). The 
oldest of these crystalline series [of eastern Mass]. P smallest in extent, I 
propose to designate it, provisionally, Naugus ead series, in allusion to promontory 
of this name on Marblelicud shore, where the rocks of this serios are best developed 
and were frat observed, Rocks are chiefly feldspar and pyroxene. 

M, E. Wadsworth, 1883 (Boston Soc. Nat. Hist. Proc, vol, 21, pp. 258-294), dis- 
eumsed the “so-called Naugus Head series," but “did not assent to the views 
which Ied to its establishment.” 


TNaushon series, 
Pleistocene: Southeastern Massachusetts (Marthas Vineyard) 


N. &. Shaler, 1888 (U, S, G, S. 7th Ann, Rept, pp. 30 and map) Naushon 
series. —Yellowl«h and reddish stratified sands, contnining occasional waterrounded 
pebbles, occurring on island of Naushon [N. of Marthas Vineyard]. Also occurs 
nt several places on Marthas Vineyard. Not of strict glacial origin. Appears to 
nntedate ice sheet, though it may represent deposits of one of the interglacial 
periods, Uncon, underlies till aud kame deposits. 

J. B. Woodworth, 1934 (Harvard Coll. Mus, Comp. Zool. Mem., vol. 52). Shaler 
recognized beneath the surface moraine of Naushon Island a thick series of fim 
sands to which be gave the name "Naushon series,” comparing it with beds now 
referred to the older Pleist. [probably Werquosque fm.] of Marthas Vineyard. 


Navajo sandstone, (In Glen Canyon group.) 
Jurassic (7); Northern Arizona, southeastern Utah, western Colorado, and 
extreme northwestern New Mexico. 


H. E. Gregory, 1915 (Am. Jour, Sci, dth, vol. 40, pp. 102, 112). Nawajo ss., upper 
mémb. of La Plata group in Navajo Ind. Rea. Ariz. consists of light-red massive 
eross-bedded ss., 30+ ft, thick, Underlies McElmo fm. 

H. E. Gregory, 1916 (U. S. G. 8. W. 8. P. 380). Navajo ss—Red ss, massive 
exceedingly erossbedded ; locally thin-bedded and greatly reduced in thickness 
Thicknesa 400 to 1,000 ft. Underlies Meblmo fm. and overlies Lodilto fm. Ix 
top fm. of La Plata group 

IL E. Gregory, 1917 (U. 8. G, S, P. P. 93, pp. 57+). [Detailed description.) Is 
widely displayed in Navajo country and is appropriately termed Navajo sx 
Nearly complete section is exposed in walls of Navajo Canyon and other canyons 


The beds that overlie Todilto Is. in NW. N. Mex. are now known to be 
younger than true Navajo, and they, as well as 'Todilto ls, are now in 
cluded in Morrison fm., while the beds that separate Navajo ss. from 
underlying Wingate ss. in Utah and Ariz. are now known as Kayenta 
fm. (See U. S. G. S. P. P. 183, 1936, by A. ^, Baker, C, H. Dane, and 
J. B. Reeside, Jr.) 


"Nu vajo shales. 

Name applied by C. [R,] Keyes (Iowa Acad. Sci, Proc.. vol. 22, p. 257, 1915, 
and Conspectus of geol. fms. of N. Mex.. pp. 2, 10, 1915) to 1,000 ft, of 
sh. overlying Pictured Cliffs ss. and underlying Tert, in San Juan region, 
N. Mex. Now divided into several named fms, of Upper Cret, age. (See 
J. B. Reeside, Jr., U. 8. G. S. P. P. 134, 1924.) 

Navarro group. 

Upper Cretaceous (Gulf series) : Eastern Texas. 

B. P. Shomard, 1562 (Boston Soc. Nat. Hist. Proc.. vol. S, p. 180). Navarro beds.— 
Fossiliferous blue and gray aren. clays in Navarro Có, not hitherto recognized in 
Tex, but believed to occupy strat. position above Austin Is. 

R. T. Hill, 15887 (Am, Jour. Sci, Sd, vol. 32, p. 208). Navarro beds (Haogyra pondi 
roga morb.-—Marls clays, and lse. of varying hardness and in beds of limited 
extent. Overlie Dallas ls. ond underile basal 'Tertinries. [As thus defined in- 
cluded Taylor marl ] 

HK. T. Hill, 1888 (Am, Jour, Sci, 3d, vol 37, p. 200). Navarro beds—Cale. sanda 
overlying Nowogyra ponderosa [Taylor] marla. Top fm, of Upper Crot. in Tex 

Adopted in well-established sense, for aren. glauconitie deposits overlying 
nonglauconitic Taylor marl and underlying Eocene (See also Taylor 
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mari) The Navarro deposits of NE. Tex. are now treated by U. S. Geol, 
Survey as a group, divided into (descending) Kemp clay (restricted), 
Corsicana sand (restricted), Nacatoch sand, and Neylandville marl. See 
U. 8, G. S. 1987 geol. map of Tex, and Univ. Tex. Bull. 3232, 1983. In 
Medina River region Navarro group is now divided by L. W. Stephenson 
into (descending) Escondido fm. and Corsicana marl In Hio Grande 
region it is now divided into (descending) Escondido fm. and Olmos fin. 
Numed for development in Navarro Co. 


Navasota beds. 
Miocene and Pliocene: Eastern Texas, 


W. Kennedy, 189% (Tex, Geol. Surv. 4th Ann, Rept., pt. 1, pp. 9-15, 45-44). Nava 
aota beds,—Upper div., 75 ft, of bine and yellow, sometimes red clays, occasional 
strate of gray cale, sands containing Cret, shells, and thin-bedded coarse-grained 
goft oale as.; lower div., 350 ft. of gray and yellow enle, sss, interstratified with 
coarse yellow sand containing worn Cret. shells and beds of tufaceous yellow sili 
coous ls. Overlies Eo. beds corresponding to layette div. and underlies Quat 


Includes Lagarto clay and Oakville ss, according to U. 8, G, S, P, P. 126, 
1924. 
Named for Navnsotu, Grimes Co, 


Navesink marl, (In Monmouth group.) 
Upper Cretaceous; New Jersey. 


W. B. Clark, 1894 (N. J. Geol, Surv. Ann. Rept. 1893, pp. 336-337, and Jour, Geol, 
vol 2, pp. 161-177). Navesink fm.—Distinguisliing feature Is greensand. Lower 
part frequently quite sandy Upper part highly argilh, and at top frequently 
aren, and so oxidized that it is difficult to separate from Redbank fm Highly 
fossiliferous, Thickness 40 to 60 f! Is Lower Marl Bed of previous repts. 
Overliea Matawan fm. conformnbly. Extensively developed throughout region of 
Navesink Highlands, in vicinity of Village of Navesink and along N. bunk ot 
Navesink River. [As thus defined the Navesink fm. included the beds separated, 
in 1897, under the name Mount Laurel sanda. ] 

Ww. B. Clark, R. M. Bagg, and G. B. Shattuck, 1897 (Geol Soc, Am, Ball., vol. 8, 
pp. 315, Ai 324). Navesink marte,—Typically glauconitic sands, 12 to 50 f 
thick, which admit of ‘subdivision throughout much of Monmouth Co.  Underlie 
Redbank sands ond overlie Mount Laurel sands, Is middle div. of Monmouth fm 
[group], 


The Navesink and Mount Laurel are generally treated as distinct lithologic 
units, but according to S. Weller and G. N. Knapp, 1007 (N, J. Geol. 
Surv. vol. 4, pp. 25, 137, 154), they nre In part contemp. 


Navosaigame formation. 
Age (?): Mexico. 
E. O. Hovey, 1907 (Am, Mus, Nat. Hist, Bull, voL 23, pp. 401-442). 


Naylor ledge. 
Lower Ordovician (Beekmantown): Quebec (Philipsburg region). 


E. O. Ulrich, 1931 (Geol, Soc. Am. Bull.. vol. 42, pt. I, p. 348). Naylor ledge— 
So enlled by Dr. H. W. MeGerrizle, who is mapping the area adjacent to town 
of Philipsburg, Quebec, Upper Canadian [upper Beekmantown] marine In in 
upper part of Philipsburg series. Corresponds essentially to div. D of Brainerd 
and Seely's seclion of "Caleiferous" in Champlain Valley. Max. thickness 30 ft 
Is div. B5 of Logan. Contains Upper Canadian fossils in the matrix. fills 
caverna in Upper Ozarkian fms, [Derivation of name not stated.] 


Naylor Ledge formation. 

Name applied by H. W. MeGerrigle (17th Rept. Vt. State GeoL, pp. 182, 185, 
1931) to summit bed (30 ft. thick) of B2 (1s5,.) of Logan's section of 
Philipsburg series of Quebec,  MeGerrigle mapped his Naylor Ledge 
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fm. in small area in St. Albans quad, NW. Vt. (See 19381 entry under 
Philipsburg series.) 


Nazareth cement rock. 

Middle Ordovician: Eastern Pennsylvania (Lehigh Valley district). 

E, T, Wherry, 1909 (Sei, n. Ra vol, 30, p. 416). Nasareth cement rook (lower Tren» 
ton), © to 5004- ft. thick, Underlies Martinsburg ab. and overlies Nisky fm. 

Probably named for occurrence at or near Nazareth, Northampton Co. 
iw. 1910 and 1927 this name was used in several Pa. Geol, Survey and 
other repis. In 1928 (letter dated March 26) B. L. Miller stated; (See 
quotation under Coplay is.) Has also been called Nasareth l8. 


Nazlin! shales, 
Upper Triassic: Northeastern Arizona. 


C. [R] Keyes, 1922 (Pan-Am, Geol, vol 38, pp. 250, 337). Naalini shales i» pro- 
posed for median and main body of shales of Doloresian series in Apache Co, 
(NE. Arix], and typically exposed on Nazlünl Creek, S. of Chinle and NW. of 
Fort Detlanee, Thickness 450 ft. Underlles Ventana aaa. [Thin name was later 
(Pun-Am, Geol, 1924) applied by him in Utah and Colo, In his table for latter 
Stute he spelled the name Nozlint,] 


Nenbseo Run diorite. 
PreCambrian (?): Northeastern Virginia, 


J. T. Lonsdale, 1927 (Va. Geol, Surv, Ball. 30) Neapsco Run diorite,—Outcrops 1 
mi NE. of Minnleville P. O. and 5 mi. NW. of Dumfries, niong Nenpeseo Itun. 
Assigned to pre-Camb. or Camb. |Neabsco is spelling of the stream on Va. mapa.) 


Neuhga shale. 
Silurian (Niagaran): Western New York (Niagara Gorge). 


J. T, Sanford, 1933 (Geol, Soc, Am. Bull, vol 44, No. 1, p. 194). The term 
Neahiga. sh. ia proposed for the lower Clinton green sh. of Niagara Gorge. [AIL] 

J. T. Sanford, 1035 (Jour, Geol, vol. 48, No. 2, pp. 169-183). [Under heading 
Neahga fm. he stnted:] At Niagara Gorge the lower Clinton green sh, Is 6 ft. 
thick: thins to E. and ig nearly or completely missing at Lockport, where about 3 
in, of green sh. occur btw. underlying Thorold as, aud overlying Reynales Ia 
Originally correlated by Hall with green sh, below FPentamerus la. at Rochester 
(Maplewood sb.), to which it corresponda in strat. position, Fossils (listed) 
seem more closely related to overlying fms, Btw. the Neahgn and underlying 
Thorold as, is a bed of calcitic sandy rock, with possibly a small uncon. at its 
base, The bed of green sh, may be of Murnaceville age, or may correspond, at 
lenst approx, to Maplewood sh., bur Inid down im separate basin or embayment 
or under different environment. The term ahga” (meaning Niagara River), 
which can be ueed ns a local name implying no correlation, is proposed to desig 
nate this fm, [On p. 169 he stated relationships of Neahga fm. not certainly 
known except In Niagara Gorge, On p. 188 he stated the Neabga and Maplewood 
occur at same strat. horizon nnd are of approx, sume age.) 


Neapseo Run diorite. 
See Neabaco Run diorite, 
Nebo quartzite. (In Chilhowee group.) 
Lower Cambrian; Eastern Tennessee nnd western North Carolina. 
A. Keith, 1805 (U. 8. G. 8. Knoxville folio, No, 16, p. 3 Nebo s8,—Manslve fine 


white ss., containing only grains of fine white sand and small quarts pebbles, 
Thickness 500 ft. Overlies Nichola sh. Underlies Murray sh. 


Named for Mount Nebo Springs, on Mount Nebo, Blount Co., Tenn. 
tNebo. 
Ordovician (Lower): Southern Oklahoma (Arbuckle and Wichita Moun- 
tains). 


C. E, Decker, 1980 (A. A. P. G. Bull, voL 14, No. 12, p. 1495), published a ma, 
chart that was prepared by E, ©. Ulrich in 1928 and shown by him at Geol 
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Soc. Am. meeting in N. Y. in Dec, 1928, in which he divided the Simpson of 
Okla. into (descending) Bromide, Criner, Tulip Creek, MeLish, Falls, Nedo, and 
Joins Ranch fms. 


In 1930 (U. 8. Nat. Mus, Proc., vol, 76, art, 21, p, 73) Ulrich published a list 
of his subdivisions of the Simpson, in which he substituted Oil Creek 
for the preoccupied name Nebo, 


Named for village In Murray Co. 


+Nebraska beds. 
Miocene: Nebraska. 


W. B. Scott, 1894 (Geol. Sov, Am. Bull., vol, 5, pp. 594-595). Nebraska or Loup Mork 
proper.—Second or middle horizon of Loup Fork, Covers m vast nren from Nebr. 
to Mexico, Characterized by Cosoryr. Underlics Palo Duro horizon and is younger 
than Deep River horizon of Loup Fork of Mont. 

H. F. Osborn, 1909 (U. S. G. S. Bull. 301, pp. 65, 79), assigned these beds to upper 
Mio. nnd to lower part of Ogsllala fm., and stated (footnote p. 79) : Under mis 
apprehension of Scott's definition of "Nebraska," both Hatcher [Am. Phil Soc. 
Proc., vol. 41, p. 117, 1902] and Peterson [Carnegie Mus, Annals, vol. 2, p. 475, 
1904] first applied this term to part of the lower Arikaree or lower Mio. 


Named for State of Nebraska. 


{Nebraska conglomerate, 
Pre-Cambrian (Keweenawan): Northern Michigan. 


A. €. Lane, 1911 (Mich. Geol. and Biol. Surv. Pub. 6, geol. ser. 4, p. O88, fle. 52), 
Nebraska cyl. is same as Caledonia cgl, [which is seme as Bohemia (No. 8) 
cel, top fm. of Botemian Range group], 


Probably named for occurrence in old Nebraska mine (which later became 
the Caledonia mine), Ontonagon Co. 


Nebraska City limestone. 
Pennsylvanian; Southeastern Nebraska, northeastern Kansas, and north- 
western Missouri. 


G. L. Smith, 1919 (Iowa Acad, Sei, Proc, 1918, vol. 25, p. 526). Nebraska City 
ledge.—Ledge of Is. and sg, that weather into Irregular slabs with a rough 
granular surface, Not named in Condra and Benzston's [1915] Nebr. rept. I 
suggest name Nebraska City ledge for this double ledge. Upper 2 ft. is dark 
bluish Is. of fine texture along some layers and along other seams almost wholly 
mode up of very small and thin shell fragments, lying fat; this is underlain 
by 1 ft. of shaly silt; followed below by % ft. of dark-gray la., in places brownish ; 
basal 2% ft. is aren. and calc, rock of fine texture and bluish color, consisting 
of a siliceous, wellassorted silt or sand embedded in calc. material. Type 
section Is upper strata in brickyard sh. pit 34 mi, S, of Missouri River bridge 
at Nebraska City, Nebr. ‘This ledge is not a constant horizon. In passing 8. 
it grades into ss, and cannot be recognized a few mi. S. of State line in Mo. 

G. E. Condra, 1927 (Nebr. Geol. Surv, Bull. 1, 2d ser, p. 116). Nebraske City ls.— 
Dark bluish-griy massive, hard, somewhat sandy and pebbly, in large rectangular 
blocks, weathering buff to brownish and slabhy, 2 ft, 10 in, thick in bluff and clay 
pits SE. of Nebraska City. Fossils. Top bed of Pony Creek sh., which is top unit 
of McKissick Grove sh. 

R. €. Moore and G. E. Condra, Oct. 1932 (Kans. and Nebr. revised classificntion 
chart). Nebraska City ls memb. of McKissick Grove sh. underlies Pony Creek 
gh, and overlies Frenck sh. (redefined). 

G. E. Condra, 1935 (Nebr. Geol Surv. Paper No. 8, pp. 9-10), changed last 
definition, as explained under Jim Creek Is. 

E, €. Moore, 1936 (Kans, Geol. Surv, Bull, 
his Caneyville Is. 


See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936. 


, treated this Is, as basal memb, of 


Nebraskan stage of glaciation, also Nebraskan drift (Pleistocene). 
Nebraskan drift is name applied to oldest Pleistocene drift of western or 
Keewatin part of Laurentide ice sheet; Nebraskan stage being applicd 
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to the time during which this drift was deposited. The drift was 
named for its oceurrence in Nebr., where, however, it is poorly exposed 
The name was originally proposed by B. Shimek (Geol Soc. Am. Bull, 
vol. 20, p. 408, 1909; Sci, n. s, vol. 31, pp. 75-76, 1910). This drift haa 
also been called sub-Aftonian (from fact it underlies the Aftonian 
interglacial deposits) and pre-Kansan (from fact it is an older drift than 
the Kansan), See also Jerseyan drift. 


Necedah quartzite. 
Pre-Cambrian  (Huronian?): Central southern Wisconsin (Juneau 
County). 


R. D. Irving, 1877 (Geol. Wis. vol. 2, pp. 523-524). Necedah gt2ite—A atzlte hill 
at foot of which stands village of Necedah. The rock is gl: y, translucent, 
subgranular, grayish qtzite, much of it dark gray. Much more nearly allied to 
qtzite of Rib and Mosinee Hills, Marathon Co., than to thet of Baraboo ranges, 

C, R. Van Hise and C. K. Leith, 1909 (U, 8 G. S, Bull, 360, p. 724). Age of 
qtzite at Necednh is unknown, but its lithologie similarity is with the lower 
Huronian 


Necessity shale member (of Graliam formation). 
Pennsylvanian: Central northern Texas 


E. H. Sellards, 1938 (Univ, Tex, Bull. 3232, pp. 104, 113, 114). Necessity sh, memb. 
of Graham fm, replaces South Bend sh., which ik preoecuphed, (Derivation of 
nume not stated. On p. 113 he called it Necessity ah. ond sa.) 


Nechaceo series. 
A local facies of Kootenai fm. See G. M. Dawson, 1878 (Canada Geol. 
Surv. Rept. 1516-71, p. 72). 


Necoxtla formation 
Cretaceous; Mexico. 
J. acD. Villarello and E, Büse, 1902 (Mexico Inkl. geol, Bol. 16, p. 16). 


Neda formation (iron bearing). 
Upper Ordovician (Richmond): Southeastern Wisconsin (Dodge and Door 
Counties) and northeastern Iowa 


T. E, Savage and C. S, Ross, 1916 (Am, Jour, Sei, 4th, vol. 41, pp. 187-193). The 
iron-ore bed in old ore pit near Neda, Wis., heretofore correlated with and 
called Clinton iron ore, is here named Neda fron ore, because It is now known 
to be much older than the Clinton of N. Y, Maquoketa (Richmond) fossils 
having been found in it. It consists of a hurd nonoolitie iron-ore band % to 174 
ft. thick, underlain by 25 to 32 ft. of horizontally and regularly stratified beds 
of reddish-brown oolitic iron ore, with a thin band of fron-conted fragments of 
shaly material and iron pebbles near bottom. It uncom. underlies Mayville Is. 
in ore pit neur Nedu, and also at Cascade Falls, near Green Bay, and at both 
Places it rests uncon. on Maquoketa sh. Occurs in several [listed] isolated 
patches or lenses in SE. Wis. It is “Mayville ore bed" of Chamberlin, but he 
applied Mayville more definitely to the Is. immediately overlying the ore, 

F. US Thwaites, 1923 (four, Geol, vol 31, p. j). “Clinton” or Neda [m.— 
Oolitic hematite with subordinate red sh. layera and sh. pebbles. Greatest known 
thickness 55 ft. (at Manitowoc, Wis). Occurs only in local lenses. Outcrops 
in Dodge and Door Counties, 

E. ©. Ulrich, 1924 (Wis, Acad. Sci, Trans, vol..21). Neda fm., of eastern Wis., 
0 to 55 ft. thick, is of Richmond age, Uneon, underlies Mayville dol. Included In 
Maquoketa group. 


Needle Mountains group. 
Pre-Cambrian: Southwestern Colorado. 
W. Cross and E. Howe, 1905 (U. S, G. S. Needle Mtns folio, No. 131). During sur- 


vey of this quad. it was found that the main Algonkian qizites and slates were 
like those of Uncompabgre section, but from structural complexities the portion 


Neely 


A 


M 


W, 


H 
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represented was less, and, as in Uncompahgre Canyon, the upper and lower parts 
were not seen. In Vallecito Canyon, however, at S. margin of quad., a henvy cgl 
wie discovered and traced to E., where it was found in such relationa with Uncom- 
pahgre qtzites and slates as to appear unquestionably to be lower part of the 
group. To this egl. the name Vailecito egt. is given, and to the group which in 
cludes it and the Uncompahgre, together with higher fms, that may hereafter be 
recognized, the name Needle Mtns group is applied, Total thickness of group un 
known, Vallecito czl, is 2,000 or more ft. thick 2 mi, E, of this quad., and over 
lying Uncompahgre gtzites and slates are 5,000-- ft. thick in Grenadier Range. 


For many years this group was classified ns Algonkian, but the terms "AI- 


stem" having been discarded by U. 8. 


gonkian system" and “Archean sy 
Geol. Survey the group is now classified as pre-Camb. 


Neeley lake beds. 


Pliocene? (lower Pliocene?) ; Southern Idaho (Power Connty) 


H, T. Stearns, 1932 (Correlation chart of Idaho compiled by M, G. Wilmarth, dated 


Sept. 1, 1932) and 1936 (Jour. Geol, vol. 44, No. 4, pp. 434-430), Neeley lake 
beds.—Vlesh- to brown-colored sandy lacustrine deposits eonsiating gely of re 
worked tufs. Thickness 100-4 ft.; base not exposed Older than Engle Rock tuf 
and younger than Pillar Falls mud flow. Uxposcd in bluffs of Snake River in 
vicinity of village of Neeley, 5 mi, SW, of American Pulls, 


town limestone, 


Upper Cambrian: Hastern New York (Orange County) 


W. Horton, 1839 (N. Y, Geol. Surv, 8d Rept., p. 148), mentioned a Is. axaoclated with 


urzililte In Orange Co,, which “Is called the Neelytown Is. in the neighborhood where 
it lies.” 

W. Mather, 1843 (Geol, N, Y., vol 1, p. 907). Neeleytiien 18, is à synonym of 
Binck Hiver ls. 
. Ries, 1897 (N. Y. State Mus, 16th Ann, Rept., vol. 1, pp. 442-443). In woods S, 
of Neely station is a small aren of light-blue granular Is. which le sometimes bre 
ciated in its upper layers. The Is. first crops out in the crosa road a few hundred 
ft, E, of Neelytown station, A short distance to 8., on W. aide of road in a Meld, 
is a small is. quarry. ‘The rock 18 massive and irregularly bedded, with breectated 
structure nnd very indistinet traces of fossils in its upper layers. Chert nodules 
ure very abundant, [Mentions some other outerop&, This Is. is mapped as Wue 
Cambrian 18.) 


, M, Clarke, 1903 (N. Y, State Mus. Håb, 19, p, 12), The Cambric or Neelytown tsx 


of Orange Co., which constitute a part of Kittatinny Is. series of N. T., are deeper 
water deposits of similar character [to Greenfield 1s. which overlies Potsdam ss. in 
Saratoga Co. The chart of Hdb, 19 shows Neelytown Is, as older than Schaghticoke 
sh.] 


. A, Bartnagel, 1912 (N. Y, State Mus, Hob, 19, p. 31). JNeetytown tse. (0839. Hor 


ton).—'Fhis la n small outlying aren surrounded by "Hudson River" shales near 
Neelytown, in central Orange Co, In lithologie features it resembles upper part of 
the Cambrie Isa, farther S, and is therefore provisionally considered as of same age 
In early repts this 1s. was doubtfully referred to Hudson River group. 


tNefsy shale member (of Graneros shale). 
Upper Cretaceous: Northeastern Wyoming. 


J. Collier, 1922 (U. S, G. S. Bull 726, table opp p. 76, p. 82, ete). Nefow eh 
memb. of Graneros sh.—Soft dark sh. interbedded with lenseg of sandy sh. Thick 
ness 25 to 50 ft. Overlies Newcastle gs, memi» of Graneros and underlies Mowry 
sh. memb. of Graneros, Named for fact that large part of Nofay townalte at 
Osage is underlain by this sh. 


This soft sh. Is now included in base of Mowry sh. memb., into which it 


grades, and Nefsy has been abandoned. (See W. W. Rubey. U. S, G. S. P- 
P, 165, 1930, p. 4.) 


Negaunee iron-formation. 
Pre-Cambrian (middle Huronian): Michigan (Upper Peninsula). 


E, Wadsworth, 1893 (Mich, Geol Surv. Rept. 1891 and 1892, pp. 65-00), Ne- 
gaunece fm.—Schist, qtzite, and graywucke. Overlies Holyoke fm., apparently uneon. 
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in Marquette dist. Is highest fm, of Azoie or Archean system of Mich, [As thus 
defined it apparently includes Negaunce fm. and overlying upper Huronian.] 

C. Jt. Van Dise and W. S. Bayley, 1885 (U. 8. G. S. 15th Ann, Rept, pp. 561 4). 
Negaunee fm.—The Lower Marquette jiron-bearing fm, Consists of sideritic slates, 
xrünerlte-dnagnetite schists, ferruginous slates and cherts, and jaspilite. Thickness 
1,500 ft. Rests conformahly on Siamo sl. or Ajlbik qtzite and uncon, underlies 
Goodrich qtzite, [This ie present commonly accepted definition of Negnunee, il- 
though R. C. Allen (Am. Inst. Min. and Met, Engrs. Bull. 153, pp, 2579-2: 
1919) correlated Negaunee fim, with lower part of Michizamme sl., Vulcan fm. and 
Ironwood fm., and assigned all to middle Huronian.] 

C, K. Leith, R. J. Lund, and A, Leith, 1935 (U. 8. G. S. P. P. 184), adopted the name 
Negaunce iron-fm. 

J. L Adler, 1965 (Jour. Geol., vol. 48, No. 2, pp. 112-132), divided Negaunee fm, of 
part of Marquette Co, into (deaeending) Jasper Knob zone, Corning Creck zone, 
North Luke zone, ond Makasin HNI sone. 


Named for exposures at and S. of Neguunte, Marquette Co. 


Negli Creek limestone. (In Chester group.) 
Mississippian: Southern Indiana and central western Kentucky, 


W. N. Logan, 1924 (Ind, Dept, Cons, Pub. 42, pp. 11, 125. Taken from unpublished 
rept on Perry Co, 1nd, by C, A, Malott). Negli Creek la., top subdivision of 
Chester group, overlies Mount Pleasant shales and ass, Thickness 20 ft, in well lox 
in Knox Ca, 

€. A. Malott, 1925 (Ind. Acad. Sci. Proc., vol. 24, pp. 112-132). Negli Creek la — 
Uppertanost fm. of upper Chester of Ind. Consists of 1s, usually quite massive, but 
on Weathered faces bedding is well brought out, the beds being from a few in. to a 
fow ft. thick. Ranges in color from rusty yellow to white or dove color, Very 
fossiliferous, Thickness 2 to 20 ft, Lies nt or near base of Mansfield ss. and 15 to 
53 ft. above Mount Pleasant ss. Named for excellent exposures mong Negli Creek, a 
tributary of Little Deer Creek, 4 or 5 mi. E, of Tell City, Perry Co., Ind, At Buf- 
falo Wallow, Ky. 125 ml W. of Cloverport, Breckinridge Co.. it is separated from 
Mansfehl ss. by 5 ft. of upper Chester sh. and from underlying Mount Pleasant ss. 

53 ft, of ahi, 


by 
Negra clay. 
C. [I] Keyes, 1923 (CPun-Am, Geol, vol. 40, pp. 52, 61, 80). Negra claya ia name 
locally used in Death Valley region for upper borax silts exposed in fine section in 
E. wall of Furnace Canyon, beneath Mesa Negra [E. of Death Valley, in Inyo 
Co., Cullf.j]. [On p. 61 Keyes saya these clays are known as Mesa Negra beda, and 
that they are tentatively considered as Miocene.) 


Nehant limestone, 
Misprint (on p. 284 of U. S. G. S. Bull. 191) for Nahant Ia. 


Nehawka limestone, 
Pennsylvanian: Southeastern Nebraska. 


G. E. Condra and N, A, Bengston, 1915 (Nebr. Acad. Sel. Pub, vol. 9, No. 2, pp. 6, 
383). Nehawka ls.—Hnrd gray bedded ls. forming base of Andrew (Lawrence) sh. 
in Weeping Water section, Nebr,  Kxposed in bed of North Branch of the 
Weeping Water 2 mi. N. of Nehawka, Best shown in sec, 6, T. 10 N, R. 18 E, 
Largest exposures show thickness of 4 ft. 6 in. (under wagon bridge just N. of 
center of sec, 6, T. 10 N., It. 13 E.), but correlated neighboring exposures indicate 
totn] thickness of 10 ft. or more. 

E. Condra, 1927 (Nebr. Geol, Surv. Bull, 1, 2d ser, p. 34).  Nehowko Is. is Iatan 
ls memb,, und latter name is now used, 


Li 


Neihart quartzite. 

Pre-Cnmbrinn (Belt series); Central western (Philipsburg region) and 
central southern (Little Belt Mountains) Montana. 

C. D. Walcott, 1890 (Geol Soc. Am. Bull, vol. 10, pp. 199-215), Neihart qtzite 
and as—Coarse reddish ss, with interbedded dark-greenish layers of fine-crained 
se and wh. 300 ft.; underlain by 400 ft. of pinkish-gray massive, sometiroes 
erosmbedded qtxzite, in some parts a compact bard ss, Basal fm. of Belt series. 
Underlies Chamberlain shales. Named by W. H. Weed, for its occurrence on 
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Nelhart Mtn, where the qtzites and sss, are in eontaet with the gneiss Thickness 
measured by Weed 700 ft. [The compiler has been unable to find any Neihart 
Min. and assumes that Walcott referred to mtn slightly NE. of Neihart, which is 
called Long Mtn on Little Belt Mtns topog. map, as in Little Belt Mtns follo 
(No. 56) Neihart qizite is mapped over S. part of Long Mtn and over large urea 


to 8, and E. of village of Neihart] 


Neihart porphyry. 

Cretaceous (F): Central Montana (Little Belt Mountains). 

W. H. Weed, 1890 (U. S, G. S. Little Belt Mtns folio, No. 56). Neihart porphyry 
Ithyolite porphyry, pale yellowish or earthy-colored. Intrudes Archean rocks Is 
probably Cret, Oceurs on divide above Neihart and on slopes drained by Snow 
and Mackey Creeks, 

P. A. Schafer, 1935 (Mont. Bur. Mines and Geol. Mem, 13), Snow Oreck (Neihart) 
rhyolite or quartz porphyry ie the rock called Nethart porphyry by Weed, It ts 
probably early Tert. 


INelagoney sandstone. 

Pennsylvaniun: Central northern Oklahomu. 

L. C. Snider, 1011 (Oku. Geol Surv. Ball, 7, p. 221). Nelavony as.. 40 ft. thiek, 
quad, and is separated from underlying Bigheart 
r shales. Include) in upper part of Sapulpa group, 


underlies Elgin ss, in Pawbusi 
ss, by S3 ft. of sandy and cls; 
in beds approx, — Buxton fm. of Kans 


Upper part only of unit for which name Nelagoney fm. was later adopted, 
and is approx.=Wynona ss. memb, 
Named for Nelagoney, Osage Co. 


Nelagoney formation. 
Pennsylvanian; Central northern and northeastern Oklahoma. 
€. N. Gould, 1925 (Okla. Geol. Surv. Bull, 35, p. 75).  Nelngoney fm Named by 
D. W. Ohern, in unpublished ms. Consists of shales and sandy shales Interstratitied 
with sss. and with ls. lentil, 20 ft, thick, near middle, Thickness aver 
to 600 ft. in Osage Co. Baani bed is Bighenrt ss, memb, Underlies Elgin 
and overlies Ochelata fm. Type lot, Nelagoney, Osage Co. 


Nelchina limestone. 

Lower Cretaceous: Central southern Alaska (Matunuska district, Cook 
Inlet region). 

G. C, Martin, 1926 (U. 8, G. S, Bull, 776, pp. 315—315, table opp, p. 474) Nelehind 
lI» —Massive dark-colored fine-grained unaltered Is. separated by thin Mamina of 
gray sh.; some beds so highly silieeons they probably should be called cnie w* 
Thickness 100 to S00 or 400 ft Occurs in several isolated areas, mostly amall, 
on hilltops at headwaters of Nelehinan River and of Billy Creek. Overlics, with 
apparent conformity, Lower Cret, tuff und egl; at some places te uneon. overlain 
by Tert, esl The Upper Crot. strata that crop ont on Billy Creek were not 
observed in contact with the Js. Almost unfoasiliferous, but assigned to Lower 
Crot, 


Nellie gas sand. 
A subsurface sand, of Penn. age, in Stephens Co., Okla. lying nt a depth 
of 1,840 ft. in Nellie pool. 


Nellie Bly formation, 
Pennsylvanian: Northeastern, central northern, and central Oklahoma, 


C. N. Gould, 1925 (Okla. Geol. Surv. Bul. 85, p. 74). Nellie Bly fm—Named by 
D. W. Ohern in unpublished ma. Alternating shales and hard gray sss, the latter 
ranging in thickness from m few in. to several ft., from 15 ft, on Kans Hnc t 
200 ft. in SE. Osage Co. Is middle fm. of Drum group. Hests on Hogahooter Is 
and underlies Dewey Is. Named for Nellie Bly Creek, southern Washington e 
Enters Okla. in NW. Nowata Co. and extends SW. acerosa Nowata, Waahingto. 
SE. Osage, and Creek Counties as far as northern Okfuskee, where it merges with 
Francis fm. [Later repts give thickness up to 400+ ft.] 


Drum group is no longer used to include these rocks. 
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Nellie Juan granite, 
Mesozoic (?): Southeastern Alaska (Prince William Sound region). 


U. S. Grant and D. F, Higgins, 1910 (U. S. G. S. Bull, 443, pp. 37, 46) Nellie 
Juan granite.—Typical biotite granite, chiefly light pink; the porphyritie facies is 
light gray. Occurs in W. part of Prince William Sound, on 8. shore of Port Nellie 
Juan, Cuts Valdez group. 


Nelson granodiorite. 
Jurassic: British Columbia 


C. W. Drysdale, 1915 (Canada Geol, Surv. Mem. 56, p. 48). 


Nelson limestone, 
Ordovician: Manitoba. 


X. F. Foerste and T, E. Savage, 1927 (Denison Univ. Bull. Sel. Lab. Jour, vol 22, 
pp, 4, N) 


Nelson Hill facies. 
Name applied by P. B. Stockdale (Ind. Dept. Cons. Div. Geol. Pub, 98, 
pp. 77, 145, etec., 1981) to litholozie development of his Locust Point fm. 
in a part of southern Ind. 


Nelson Mountain quartz latite. (In Potosi volcanic series.) 
Miocene: Southwestern Colorado (Creede district). 


W, H, Emmons and E, 8. Larsen, 1928 (U. 8. G. S. Bull. 718). The upper flow, 0 to 
850 ft. thick, of Piedra group (in Potosi volcanic series) tn Creede dist. Is a 
quartz latite of uniform character. Named for fact it is exp rock on Nelson. Mtn, 
where it 1s less than 200 ft. thick. Younger than Rat Creek quartz latite. 


Nelson River limestone. 
Ordovician: Canada. 


T. E, Savage and F. M. Van Tuyl, 1919 (Geol, Soc. Am, Bull, vol, 80, pp, 342, 


Nemaha formation. 
Nemaha member, | In Wabaunsee group.) 
Nemnhni subgroup. 

Pennsylvanian: Southeastern Nebraska. 


G. E, Condra and N. A, Bengston, 1915 (Nebr, Aend. Sci. Pub. vol. 9, No. 2, pp 
S, 14, 20), Nemahe fm.—A tm. of lss. and shales, 110 to 130 ft, thick, underlying 
McKissick Grove shales and overlying City Bluff (Scranton) shales. Includes 
(descending) ‘Tarkio Is., Preston ls., Fargo ls. Burlingame 1s., and Rulo Is, members 
and the separating shales. Best developed in Big Nemaha Valley, with exposures 
btw. Tecumseh and Humboldt and btw, Union and Nebraska City, N. of Rulo, 
nnd at mouth of the Big Nematia. 

G. E. Condra, 1927 (Nebr, Geol. Surv. Bull. 1, 24 wer, pp. 62, 71). The so-called 
Venuha memb. or fm. is reduced hy excluding at base the Rulo la. and overlying 
Silver Lake sb., which some geologists would assign to Scranton sh. The 
"Preston" 1s. is the Emporia; the “Par Is. is the Wakarusa, both of which 

semada fm. te dropped provisionally, to be revived if it Is decided 
by Stute and F ern] Geol Surveys that Wabaunsee beds represent 2 fm, nnd by 
of lower one is placed at Rulo Is, or at Silver Lake coal, 

G. E. Condra, 1035 (Nebr, Geol. Surv. Paper No, 8, pp. 4, 10). Nemaha subgroup 
is adopted to Include Tarkio la. fm. at top, down to base of Burlingame Js, fm. 

It. C. Moore, 1026 (Kana. Geol Surv, Bull p.215). In Nebr. Geol, Surv, Bull. 5, 
19. table €, p. IS, by G. E. Condrn, R. C. Moore, and C, O. Dunbar, strata trom 
base of Burlingame Is, to top of Tarkio are called *Nemahe ts.” Moore was not 
consulted on this usage and hos never adopted it. [Nemaha ts discarded by 
Kane. Surv., being preceded by dagger in this 1926 Bull.] 


have priority, 


See Rans,-Nebr, chart compiled by M. G. Wilmarth, 1930, 
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Nemenjish series. 
Pre-Cambrian: Quebec. 


H, C, Cooke, 1919 (Jour, Geol, vol, 27, pp. 75, 155, 374). 


Nemire sand 
A subsurface sand, of Penu. age, in northern Okla. lying lower than Red 
Fork sand and higher than Glenn sand. 


Nemo series, 
Pre-Cambrian;: Southwestern South Dakota (northern Black Hills). 


J. J. Runner, 1926 (Chicago Univ, Abstracta of Theses, Bel, ser, vol, 2, pp. 229 
224). Nemo serics,—Pink to gray qtwltes, quartz and eraywacke seliists, and Iron 
fms. occupying interior of oval-shaped area of about 5 sq. mi. extent to W 
of village of Nemo [Lawrence Co.]. The iron fms. consist of beds containing 
alternating bands of crystalline quartz with specular hematite nnd magnetite, and 
grade into qtzite above, below, and laterally, Believed to be uncon. with overlying 
series of thick cgis. alternating with qtvite and quarts scbist, siliceous ls, aud sl, 
with iron fms, near base, 


In 1984 (Am, Jour, Scl., 5th, vol. 28, p. 355) Runner called the rocks Nemo 
system; divided them into qtzites (above) and some iron fm, (below); 
and stated that they uncon. underlie Estes system. 


Nenana gravel, 
Tertiary (Eocene or later): Central Alaska (Nenana River region). 


Cappe, 1912 (U. 8. G, S, Bull, 501, pp 4) Nenana gravet.—Widespread 
x$ of elevated gravels which cover a large area in foothill belt of Bonnifield 
region. Named for exposures on Nenana River near mouths of Lignite nnd Mealy 
Creeks Greatest known thickness 1,760 ft, on lower Healy Crock. No deter 
minable fossils. Underlain by Eo. coal-bearing series, probably uncon; overlain by 
glacial deposits of probable Pleist, age. May be Mio 


ser 


Nenzel rhyolite breccia. 
Triassic (Middle?) : Northwestern Nevada (Rochester district). 


A. Knopf, 1924 (U. S. G. &. Bull 762). Nense! rhyotite breeeia—RExplosive out 
bursts of (descending): (1) Massive breccia, no trace of bedding, fragmentat 
origin obvious, especially in basal part, 325 ft.; (2) stratified tut nnd breccia, in 
bed 3 inches to 3 ft, thick, 25 ft. ; (3) ogl brecela or subangular cgl., © to 10 ft 
(4) well-stratified breecins carrying abundance of euhedral quartz erystals, 50 ft 
Total thickness 30 to 600 ft. Lies O to 70+ ft. below Weaver rhyolite. Forms 
summit of Nenxel Hill, Is of Triassic (Middle? Tr.) age. 


" 


Neocene. 
A term that had considerable usage in early geol, repts to cover the Plio. 
and Mio. series, but is now used in repts of U. S, Geol. Survey in a 
quotational sense from early repts, 


Neodesha sandstone, 

Penusylvanian: Southeastern Kansas, 

Robt, Hay, 1887 (Kans, Acad. Scl. Trans, vol, 10, p. 7 and cross section). Neodesha 
$8—Ss,, 30 to 40 ft. thick, exposed at Neodesha. Separated from overlylng Dun 
ls. by SO to 100 ft. of sh. 

There is no other record of this name. It appears to apply to the whole 
or part of Chanute sh, 

Named for Neodesha, Wilson Co. 


Neogene 

A term employed by European geologists to include the Miocene and 
Pliocene series of American geologists, (See also Novene and Paleo 
gene.) 
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Neosho shale member (of Garrison shale). 

Permian: Eastern Kansas, southeastern Nebraska, and northern Okla- 
homa (7). 

C. &. Prosser, 1895 (Jour. Geol, vol. 3, pp. 704-771, 799-800). XNeosho [fm.— 
Gray Iss, alternating with varicolored shales, Thickness 130 ft Underlies Strong 
fimt [Wreford Is] and overlies Cottonwood shales [Florema sh.]. 

Named for excellent outcrops in Neosho Valley, near Council Grove, 
Morris Co, Kans. 

For the many units into which this sh. has been divided in recent yenrs, 
see Kons..Nebr. Perm. chart compiled by M, G. Wilmarth, 1036. The 
name appears to have recently been discarded by Kans. Geol Survey. 

Neosho limestone, 

Pennsylvanian; Central eastern Kansas (Lyon County). 

A. J. Smith, 1903 (Kans. Acad. Scl Trans, vol 18, p. 99). Neosho [8.—Ls, 30 to 
10 ft. thick, In Lyon Co., characterized by rough weathering, many cavities filled 
with caleite crystals, a conglomeratie appearance, and clusters of Puswlina cylin 
drica. Separated from overlying Burlingame Is. by 54 ft. of sh. containing a 
thin ls. and some ss. Underlain by 40 ft. of sh. 

Appears to he same as Topeka Is. 

Named for Neosho Rapids, Lyon Co, 


Neozolc, 
A term employed by some European geologists to include Tertiary system 
of American geologists. 


Nepigon group. 
Same as Nipigon. 


tNeponset conglomerate. 
Carboniferous or Devonian: Eastern Massachusetts. 
W. W. Dodge, 1882 (Boston Soc. Nat. Hist. Proc, vol 21. pp. 210-215), npplied 


Neponset opl. to egl, mapped as Roxbury cgl. by B. K. Emerson in U. 8. G. 8. 
BulL 597, 1917. 


tNerinaea flags (also tNerinea flags). 
A paleontologic name applied by R. T. Hill (Biol. Soc. Wash. Proc., vol. 8, 
pp. 10-15, 1893) to lss. and marls locally forming top bed of Glen Rose 
Is, Of Tex. 


Nerola. 
See Neroly. 


Neroly formation. (In San Pablo group.) 
Miocene (upper): Central western California (Mount Diablo region). 


B. L. Clark and A. O. Woodford, 1027 (Univ. Calf. Pub. Dept, Geol Sci. Bull, 
voL 17, p. 609). Uncon, on San Lorenzo deposits ie San Pablo group, divided into 
(wo fms.. the Clerbo and the Nerota, Uncon, on the San Pablo is a series of tuffs 
and sx: the tufe have generally been referred to Pinole tuff, the sss. to 
Orinda fm. ° 

B. L. Clark, 1930 (Geol. Soc. Am. Bull, vol. 41, pp. T04—767, 774, pls. 15, 20). 
Neroly fm. or Astrodopsis tumidus zone—Ss. cgl, sli, 4,000 ft. thick W, and 8, 
of Mount Diablo; 250 ft. thick N. of Mount Diablo, On S. side of Mount Diablo 
it uncom, underlies 1,0002- ft. of sss, and egls., mostly marine, correlated by 
writer with Jncalitos fui, and it overlies Clerbo fm. Is of upper Mio. age, and 
included In San Pablo group. [This is present approved definition of 1 S 
Geol. Survey.) 
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Neruokpuk schist. 
Paleozoie or older: Northern Alaska (Canning River region), 


E. D. Lefinewell, 1919 (U. S. G. 8. P. P. 109, pp. 103—105, map) Neruokpuk 
achist.—Chiefly qtzite schist. Oldest exposed fm. Both upper nnd lower con 
tacts believed to be fault contacts. Metamorphism so great that it i& unques 
tionably pre-Carbf. Typically developed on 3 sides of Lake Peters, also near forks 
of Canning River. Neruokpuk is Eskimo name for Lakes Peters and Schrader, 


Neslen coal-bearing member (of Price River formation). 
Upper Cretaceous: Central eastern Utah (Book Cliffs). 


D, J. Fisher, 1936 (U. S. G. S. Bull. 852). Series of relatively light-colored alter- 
nating sas. and shales, in about equal proportions. A rather heterogeneous 
unit of brackish-and-fresh-water origin. ‘Thickness 250 to 410 ft Undertics 
Farrer now-coal-bearing memb. and overlies Sego., ss. memb. of Price Hiver fm 
Includes Chesterfield coal zone, Blnecastle bed, Sulphur Canyon as. bed, 
Thompsons Canyon ss. bed, and Ballard and Palisade conl zones, Named for 
Neslen Canyon, in which town of Sego is located. 


Nespelem silt. 
Pleistoeene: Northeastern Washington (Colville Indian Reservation). 


J. T. Pardee, 1918 (U. & G. S. Bull. 677). Neapelem sitt.—Largely very light 
colored allt bur ineludes small amount of gravel. Unconsolidated lake and stream 
deposits of glacial origin, deposited om terraces that line Columbian River Valley 
and the correlated fats that fill the mouths of tributaries at elevations btw. 1,700 
nnd 1,800 ft, including the well-developed flat below Nespelem village Max 
thickness, equiv, to vertical distance btw. Columbia River and the Nespelem flat, 
je about 750 ft. "Phieknes& gradually lessens upstream to 500 or 600 fl. near 
N. bdy of Colville Indian Res. Near mouth of Nespelem River this silt overlios 
glacial drift of earlier epoch, and along Columbia River above mouth of the 
Spokane it is deposited on the latest drift. With little doubt it is= White Silt 
fm. of Dawson in southern B. C. 


Nester ground moraine. 
Pleistocene (Wisconsin stage): Southeastern Michigan. 


W. A. Ver Wiebe, 1927 (Papers Mich, Acad, Bei, Arts, and Lett, vol 7, p 164). 
Lies in SE. part of Nester Twp. (T. 21 N, R., 1 W.) 


Neudeckian stage. 
A term applied by W. Upham (Am. Geol, vol, 16, p. 104, 1595) to a stnge 
of the Pleist. “Included in Champlain epoch.” 


Neva limestone, (In Wabaunsee group.) 

Pennsylvanian: Eastern Kansas, southeastern Nebraska, and central north 
ern Oklahoma. 

J. W. Beede, Sept, 1902 (Kans. Univ. Sei. Bull, vol, 1, p. 180). Neva 1s. proposed 
in unpublished mss, of C, S. Prosser and J. W. secde. Consists of gray 14., 6 to 8 
ft. thick, in two beds separated by sh. layer Weathers rongi, which caused 
Swallow to call it “drybone” Is, Tinderlies Eskridge shales and overlies Elmdal 
fm [See also Prosser, Jour, Geol, vol. 10, p. 109, Oct.-Nov. 1902, and U. S. G, 5. 
Cottonwood Falls folio, No. 109, p. 2, 1904,] 


Some authors have treated the Neva as basal fm. of Perm, Luter repts give 
thicknesses up to 28 fü, and state that the sh. separating the two Iss 
ix 15 to 20 ft, thick, G. E, Condra and €. E. Busby (Nebr. Geol, Surv. 
Paper No, 1, p. 30, 1993) stated that different members or combinations 
of members of their Grenola fm. (defined in rept cited) have been eorre- 
lated as the Neva at places in Nebr. and Kans, They restricted Vova to 

top bed (1234 ft.) of their Grenola fm., q.v. Condra, 1935 (Nebr. Geol 
Surv. Paper No. 8), placed Perm.-Penn. bdy at top of his Brownville 1s. 
fm. which threw Neva Is. and several underlying fms, into Perm. 

R. C, Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 50), showed Nera ts. of “old classifi 

cution” is same as Grenola lm of “revised classification,” which he divided inte 
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(descending) Neva ls. [restricted], Salem Point sh., and Burr is.. and showed 
it ax underlying Eskridge sh, and overlying Roca sh. (top bed of Elmdale sh. of 
“old classification’). He assigned it to Perm. 

N. W. Bass (Kans. Geol. Surv. Bull. 23, in press). At type ioe, of Nevo ls. (near 
Neva Station, Cottonwood River Valley [Chase Co, Kans.]), it is a prominent 
ledge-forming rock 11 ft. thick; light gray with Upht-bull hues weather to 
pitted, sharply rough surface; many fossils. About 4% ft. above main ledge in 
this vicinity is a light-cray Is. 1 ft. or less thick, separated from main ledge by 
calc. gray sh. To S. this upper thin Is. thickens, becomes massively bedded, 
erops out with a Slightly pitted, sharply rough surface, and closely resembles 
the main Is. of type loc. Early Kans. repts restricted Neva ls. to main ledge 
forming 1s. of type loc, but rept om Cowley Co. by writer, placed in Neva Is 
both these Iss. and the intervening sh. m southern Kans, and northern Okla 
these two laa, merge into one thick Is, The Neva as expanded by Moore and 
Condra included all beds btw, Roca sh. below and Eskridge sh. redefined above, 
Subsequent to preparation of this rept the expanded Neva was named Grendla fm. 
by Condra and Busby [1933 rept cited above], and they restricted Neva to the 


ls. originally named by Prosser, 

! Kans.Nebr. chart compiled by M. G. Wilmarth, 1936. 

The U. 8, Geol, Survey has not yet had occasion to consider, for its publi- 
cutions, these recent Innovations in classification 


Nevada limestone. 
Upper and Middle Devonian: Eastern Nevada (Eureka region), 


C. King, 1876 (U. S&S, Geol, Expl. 40th Par. Atlas, map 4, of NK, New.) "Nevada 
(Chemung to Upper Helderberg)." [Shown as upper part of Dev, and younger 
than Ogden qtxite.] 

A. Hague, 1883 (U. S. G. 8. 3d Ann. Rept.. pp. 253, 264-266). Netada 18,—Lowvr 
horizons indistinetly bedded, saceharoidal texture, gray color, passing up into 
strata distinetly bedded, brown, reddish brown, and sray, frequently tnely striped, 
producing a variegated appearnnee. Upper horizons are massive, well bedded, and 
bluish black, highly fossiliferous ‘The fm, is mainly 1&, although intercalated 
beds of sh. and qtzite occur. Thickness 6,000 ft Grades into underlying Lone 
Mountain ls. and ls eonformably overlain by White Pine sh. Named for great 
development in State of Ney 

C. W. Merriam, 1936 (Geol Soc, Am. Proc, 1935, p, 02) 
lower part of Nevada Is. of previous repts, which he divided into 5 pateontologic 
zones, the lowest of which he assigned to Oriskany (7?) ond the next younger one 
to Onondaga. The beds of Upper Dev. age he assigned to a new (unnamed) fm 
This restriction of Nevada Is. bas not been considered by U. 5. Geol, Survey 


restricted Nevada fm. to 


for its publications, 


INevadan series, 

A name applied by C. [R.] Keyes, 1923 (Pun-Am. Geol, vol. 40, pp. 52, 55, 
80), to Nevada ls. (Dev.) of Neyv., and to supposedly contemp. deposits in 
other States. Nevedan has also been applied to n series of late Jurassic 
intrusives in northern Calif. (Redding, Weaverville, and Red Bluff quads.). 


(See N. E. A. Hinds, Calif. Jour, Mines and Geol., vol. 29, Nos, 1 and 2, 
pl. 3, p. 104.) 


Nevadian revolution. 
A term applied by © Schuchert and €. O. Dunbar (1988 Textbook geol. p 
64) to dinstrophie movements in early Lower Cret, and late Jurassic time, 


Is called Nevadan by some geologists. 


Newala limestone. 
Lower Ordovician ( Beekmantown) : Northern Alabama. 


C. Butts, 1026 (Alu, Geol, Surv. Spec, Rept, No, 14, map, p. 95, ete.). Newala. 18.- 


Much Is, and proportionately little dol. Most of ls is thick-bedded, compact 
or noncrystalline or textureless, dark gray, pearl gray (which predominates), and 
bluish gray. Yields very little or no chert, Thickness 1,000 ft. In Cahaba Valey. 
Contains Beekmantown fossils, Underlies Odenville 1s. and overlies Longview Is 
(both of Beekmantown age) Named for Newaln P. O. [Shelby Co,], which is 
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located upon a broad belt of the fm, Best exposures are about !4 mi. NW. of 
Pelham. 


New Albany shale, 

Upper Devonian : Indiana and north-central Kentucky, 

W. W, Borden, 1874 (Ind. Geol. Surv, Sth Ann. Rept., pp. 150, 152, 155, 172). Now 
Albany black st.—Geographic name applied to fm, which in previous Ind. repts 
has been called “Dey. black sl” and "Dev. black sh." Thickness 50 to 120 ft 
Usually jet black, and occurs in thick beds, but after exposure exhibits thin lam- 
inated cleavage and becomes of pink, drab, or mottled color. Invariably capped 
by ferruginous ls. Rests on the blue crinoidal [Selleraburg) 18., which overlies the 
Hydraulic ls, [Jeffersonville 1s.]. 

W. 8. Blatchley and G. H. Ashley, 1898 (Ind. Dept, Geol, and Nat. Hes, 22d Ann. 
Rept.), and G. H, Ashley, 1899 (Ind. Dept. Geol. and Nat. Res, 23d Ann. Rept., 
p. 74), defined New Albany sh. as overlain by Rockford 1s, and underlain by 25 
to 47 ft. of brown sh.; but in all other repts the brown sh. is included ii New 
Albany sh. whieh is defined as overlying Sellersburg Is, and underlying Rockford 
is, Exact relations to Ohio sh, and Chattanooga sh. undet, 

The New Albany sh. has been classified by most authorities as Upper Dev., 
but Sehuchert, Ulrich, and Bassler have considered it partly Dev. and 
partly Miss. J. W. Huddle has made special study of conodonts of New 
Albany sh. of Ind, , and concludes (Bulls, Am. Pal, vol. 21, No. 72, Nov. 
5, 1934) that its deposition in Ind. began in Genesee time and that 
upper 5 or 10 ft. afford only likelihood of Miss. age of any part of fm. 
Most of conodonts from this upper part nre new sp, but aspect of entire 
fauna indicates all of fm. is Dev. 

Named for exposures at New Albany, Floyd Co., Ind. 


New Arcadian amygdaloid, 

Pre-Cambrian (Keweenawan): Northern Michigan, 

Name long in use locally, Used by B. S. Butler in U. S. G. S, P. P. 144, 
1929. Belongs near base of Central Mine group and is older than Ar- 
cadian amygdaloid. The mineralized part is the New Arcadian lode. 
Named for oceurrence in New Arcadian mine, Houghton Co. 


New Arcadian flow. 
Includes New Arcadian amygdaloid and underlying trap. 


Newark group. 

Triassic (Upper); Connecticut to North Carolina, 

W. C. Redífle]ld, 1856 (Am. Jour. Bei, 2d, vol 22, p. 357; Am, Ass, Adv. Bei, Proc., 
vol, 10, p. 181). I propose latter designation [Newark group] as a convenient 
name for these rocks [the red ss&, extending from N. J. to Va.] and to those of 
Connecticut Valley, with which they are thoroughly identified by footprints and 
other fossils, and I would include also the contemp. sss of Va. and N, C, 

In Mass, the Newark group includes (descending) the following sed. fms. 
and interbedded flows: Chicopee sh., Granby tuff, Hampden diabase, 
Longmeadow ss. Holyoke diabase, Talcott diabase, Mount Toby cgl- 
and Sugarloaf arkose, In N. J. and SE, Pa. it includes (descending) : 
Brungwiek sh, Lockatong fm., Stockton fm. and Watchung basalt 
(a flow; the diabase dikes and iutrusives not being a párt of the Newark, 
but younger). In southern Pa. it is divided into Gettysburg sh, above 
and New Oxford fm. below, In Va, it has been divided into several units 
(see Va. chart I). 1n Deep River coal fleld, N, C., it includes (descend 
ing) the Sanford, Cumnock, and Pekin fms. 

Named for development of roeks at and around Newark, N. J. 

The fauna and flora of Newark group of Connecticut Valley are described 

in U, S. G. &. Bull, 507, 1917, pp. 105-152. 
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Newark granite, 
Devonian: Northeastern Vermont (Caledonia County). 


E. J. Foyles and C. H. Richardson, 1920 (16th Rept. Vt. State Geol, table opp. 
p. 288), listed this name in Dev, of “central Vt," but without definition. Quar- 
ried in E. part of Newark Twp, in. NE, part of Caledonia Co, according to pl, 
18, 11th Rept. Vt, State Geol., 1918. 


Newnukum series, 
PreTertinry (7): Southwestern Washington. 


H. E. Culver, 1919 (Wash. Geol Surv, Bull. 19, pp. 18-33). Nowaukum series — 
Oldest rocks in Thurston, Cowlitz, Gray Harbor, and Lewis Counties, Consists 
of (descending): (1) Breccia of red volcanic fragments in dense black matrix, 
absent in places; grades down into (2) graywacke, in places replaced by dense 
siliceous sh, nearly black sl, with, in places, interbedded Is. lenses; (8) dense 
resistant cgl. at base, with, in places, interbedded Is, lenses, Total thickness 
unknown; max, exposed pot more than 100 ft. Underlies Puget series (Eo- 
cene) with possible uncon, Is probably pre-Tert, Typically exposed in chan- 
nel of North Fork of Newaukum Hiver, in sec, 19, T. 14 N, R. 1 E. Possibly corre- 
lates with Peshastin fm. 


tNew Bedford gneiss, 
Early Pnleozoie (pre-Devonian): Southeastern Massachusetts, 
New 


al, 


E. Hitchcock, 1533 (Rept. geol., min, bot, and zooL of Mass., pp. 


Bedford gneiss.—At New Bedford ‘this gneiss is schistose, passes 
and contains a beautiful variety of porphyritic gneiss in boulders. 


Included in Dedham grunodiorite as mapped by B, K. Emerson in U. S. 
G. S, Bull, 597, 1917. 


Newberger sand. 

A subsurface sand In lower part (Hiawatha memb. of Nightingale) of 
Wasatch fm. of Vermilion Creek gas area, on Wyo.-Colo. State line in 
Sweetwater Co, SW, Wyo., and Moffat Co, NW. Colo, Lies lower than 
Wilson gas sand. (See W. T. Nightingale, A. A. P. G. Bull, June 1935.) 

Newborn shale (In Sumner group.) 


Permian: Northeastern Kansas. 
R. €, Moore, 1986 [See under Donegal Le.) 


Newberry sand. 
Permian (7): Central southern Oklahoma (Garvin County). 


A. R. Denison, 1923 (A, A. P, G. Bull, vol 7, No. 6, pp. 627-644). Newberry 
augnds—Occur around edges of Kobberson buried hile (SW. part of Garvin Co.], 
at depth varying from 1,875 to 1,877 ft. Named for the discovery well, Are 
of Perm. age, but older than Garvin and Mauldin beds, 

R. Roth, 1927 (Okla. Geol. Surv. Bull, 40K) In old ravines and gullies of these 
buried hills, and also spread over the hill themselves at a depth varying from 
1.375 to 1,877 ft., ia a sand series called in Denison's rept the Newberry sands, 
after the discovery well, Newberry No. 1, These sands are undoubtedly nn ero- 
sional residue and probably represent an overlap of the last of the Penn. seas in 
the nren, prior to Perm. deposite, us they may be correlated with the Pontotoc 
cropping out to SE, There ean be little doubt they represent a fm. older than 
erm 


According to Okla. Geol. Surv. Bull, 40Q, 1925, p. 179, these sands are of 
Penn, age. 
Newberry. 
Name applied to a Pleist. 
Geol. Soc. Am, Bull., vol. « 


glacial lake in central N. Y. (See H, L. Pairehild, 
3, No. 3, p. 614, 19322.) 


New Brighton fire clay. 
See under Kittanning fire clay, 
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Newburg limestone 
Pennsylvanian: Western Kentucky (Henderson County). 
D. D. Owen, 1850 (Ky. Geol Surv. vol 1, pl. showing geol, section of Henderson 
Co). Upper Newburg ta—Hard gray rock with some lime, 4 ft. 1 in. thick, about 
68 ft. below top of Upper Coal Measures; separated from Lower Newbury la. 
(hard gray heavy rock 314 ft. thick) by Little coal (4 ft, 5 in, thick at Newburg) 
and by 3 ft. 7 in. of sh. or fire clay. 

Newburg sand. 

A subsurface sand, 0 to 30 ft. thick, that occurs about 200 ft. above hase 
of Niagara 1s, in Cleveland region of northern Ohio. It has been most 
successfully prospeeted in SW. part of Cleveland, which is known as 
Newburg and Brooklyn, W. Stout et nl. state (Geol. of nat. gus, A. A. 
P. G., p. 907) that it lies near contact btw. Salina fm, and under- 


lying Niagara. 


Newburgh limestone 


W. W. Mather, 1840 (N. Y. Geol, Surv, 4th Rept. of Ist dist, p. 257). The range 
of Is. described in 24 ann. rept under name of Barnegat ls., aud In 3d rept under the 
name Newburgh Te. occupies a small area in the dist. under examination this 
year. [The compiler has teen unable to find Newburgh ls, In 3d rept, but o! 
pp. 151-152 of that rept, In rept of W. Horton on geol. of Orange Co, ls 
the following: “On the whole our blue Is formation is abundant for 
useful purposes, and conveniently distributed, It is found at Newburgh,” (Hy 
mentions several other places, also the “superior lime" that is burned from the 
ls, at Newburgh.) “There is little if any good ls, in the county, except at New- 
burgh, and as a consequence the Newburgh Time has comparatively excluded all 
other from use."] 

W. W. Mather, 1843 (N. Y. Nat. Hist. Surv. vol. 1, pp. 367, 410, pls, 45, 46). New 
burgh Is. Is same ae Barnegnte la, 


Newbury voleanic complex, 

Probably early Devonian: Northeastern Massachusetts (Essex County). 

B, F. MeDaniel, 1884 (Essex Inst. Bull, vol, 10, p. 105), in describing the geol. 
of Newbury, Mass., ensually applied Newbury jfelsite to the rocks lying btw. the 
granite and the diorite of that area. In U. 8S. G. & Bull. 507, 1917, B. K. Emerson 
named the felsitic fm. referred to the Newbury voleanie complex, and L. LaForge 
described it (pp. 161—164) as consisting of Howa (of rhyolite, andesite, dacite, 
basalt, etc.), breccias, tufs, and sh, and a» occupying Newbury and Parker River 
basins in towns of Rowley nnd Newbury, Ijssex Co. 

On basis of the few fossils obtained, E. O. Ulrich has classified the fm. 
as probably early Dev 

Newbury granite gneiss. 
Cambrian: Northeastern Vermont (Orange County). 


E. J. Foyle 
p. 288), 


s and C. H. Richardson, 1020 (16th Rept, Vt. State Geol, table opp. 
sted Ihis name in Cam), of eastern Vt., but without definition, Probably 
numed for village or twp in Woodsville quad. E. part of Orange Co, 


Newburyport quartz diorite. 
Early Paleozoic (pre-Devonian): Northeastern Massachusetts — (Essex 
County and Boston Basin) und southeastern New Hampshire. 


B. K. Emerson, 1917 (U. 8. G. S. Bull, 597, pp. 177-178 and map). Newburyport 
quartz diorite.—A medium-grained, somewhat gneissic rock, consisting essentially 
of andesine-Inbradorite, orthoelase, quartz, and hornblende, with accessory biotite, 
nngite, ilmenite, magnetite, apatite, rutile, and titanite, Named for occurrence at 
Newburyport, Essex Co, Mass. Assigned to Dew. (7) 

LaForge, 1832 (D. S. G. 8, Bull, 839), changed age to eurty Paleozoic. He regards 
it as “certainly pre-Dev.;" 


L. 
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Neweastle formation. 
Upper Cretaceous; British Columbia. 


C, H. Clapp, 1912 (Canadian Min. Inst, Trans, vol 15, p. 338). Included in 
Nanaimo series. 


Newcastle sandstone member (of Graneros shale). 
Upper Cretaceous: Northeastern Wyoming. 


E. T. Hancock, 1920 (U. S. G. S. Bull. 716, pp. 39, 42, 90). Neweoaatle as. memb. 
of Graneros sh,—Reddish to light-yellow ss. associated with bluck carbonaceous sh. 
Iu Lance Creek field, Wyo., it is divisible into upper ss, 20 ft. ; middle sh., 15 ft. ; 
lower ss, 152 ft. In Mule Creek field, Wyo., the Newcastle memb. ia 3 to 15 tt, 
thick. In both fields it is separated from underlying Dakota se by 175 ft. of 
dark-gray to black sh., and from overlying Mowry sh. memb. of Graneros by 25 ft, 
of dark sundy sh, [Nefsy sb. memb. of Colliers 1922 rept, but now lneluded in 
Mowry sh. and Nefsy discarded]. Named because it is conspicuously developed at 
Newcastle, Wyo. 

E. F. Schramm and H. J. Cook, 1921 (Kanoka Pet. Co, Geol. Dept, Bull. A, pp. 

2, 14). In Agate, Nebr., anticline [Sioux Co, NW, Nebr.] Newcastle 88$, memh, 


of Graneroa sh. is 3 to 50 ft. thick. 


Newcastle Creek formation. 
Pennsylvanian: New Brunswick. 


W, S, Dyer, 1926 (Canada Geol. Sure. Mem. 151, p. 8). 


New Chapel chert bed. (In Silver Creek limestone.) 
Middle Devonian (Hamilton): Southeastern Indiana (Clark County). 


G. L Whitinteh and J, W. Huddle, 1932 (Ind. Acnd. Sel, Proc., vol. 41, pp. 2 171). 
New Chapel chert bed,—A bed in uppermost part of Silver Creek Ie, in Clark Co., 
which normally contains abundance of chert, often in distinet horizontal bands, 
embedded in a matrix of drab fine-grained Is. lithologically similar to Silver 
Creek. Is, Is characterized in basal part by distinctly bedded character and 
extreme obundance of chert as compared with that found 1n lower part of 
Silver Creek fm. In literature has ben called "bastard rock" nnd “coment rock," 
Since this chert bed le a fairly persistent and distinet Hthologle unit, ond since 
earlier writers have seen ft to discriminate btw. the chert bed and the “coment 
rock," It 1s proposed that the bed be called New Chapel eher? bed of Silver Oreck ts.. 


from n small country church in SW'48E sec, 87, Clark Grant, Clark Co. 
Well exposed nenr top of hill in a road cut a few yd« E, of chureh letter 


exposed at Watson and Charleston, where overlying and underlying fms. nre 
present. Thickness a few ft, to 14 ft,; absent In few places only In a few 
plaees an inch or so of sh, separates the cement rock from New Chapel chert bed. 


New Corydon limestone, 
Sllurian (Niagaran): Northeastern Indiana, 


E. R. Cumings and R. R, Shrock, 1928 (Ind. Dept, Cone, Div. Geol. Pub. 15, pp. 
53, 54, 113—117). New Corydon bs—A series of irregularly bedded brown cherty 
layers of impure ls. with intercalated carbonaeeous partings Has conspicuous 
blocky nodular appearance on weathered surfaces. Thickness few ft. to possibly 
20 ft. Fossila listed. Fanna, with its Lockport affinities, may indicate brief 
return of Lockport fauna at close of Niagaran, or the New Corydon may represent 
closing phase of Guelph deposition, in which practically all typical Guelph forma 
had disappeared. Conformably overlies Huntington fm Is probably overlain by 
Kokomo Is. or its eastern equivalent We know of no fm. like the New Corydon 
in Ohio, and so fur as we have observed it is not present in western Ind. Te èx- 
posed at but 3 localities—1n vicinity of New Corydon [Jay €Co.]; at nnd near 
Linn Grove; and 24% to 3 mi. Ð. of Huntington, along Little River In vicinity 
of New Corydon the fm. crops out in old bed of the Wabash, just N. of Jay City, 
and in the Karsch and the Smith & Baker quarries, Ts 15 ft. thick in Karach 
quarry. 

A. F. Foerste, 1935 (Denison Univ, Bull, Jour. Sci, Lab, vol, 30, p. 159) New 
Corydon fm. is not exposed S. of NE, corner of Jay Co. 


151027*—3& 16 
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Newett limestone member (of Weber? formation). 
Pennsylvanian: Central Colorado (Park and Chaffee Counties). 


D. B. Gould, 1935 (A. A, P. Œ. Bull, vol 19, No. 7, pp. 973-1009). Newett ls 
memb. of Weber (f) fm.—Resistant lss., light gray to dark gray, in layers less 
than 1 In. to 2 ft, thick: dense; with conchoida] fracture. Thickness 20 ft 
Lies 330+ ft. above Leadville Is. (upon which it rests uncon.) and about 1,875 ft. 
below top of Weber (?) fm. in Salt Creek area, Park and Chaffee Counties, 


Named for abandoned town of Newett, in see. 3, T, 14 S, R. 77 W., near which 
it is exposed. 


Newfoundland coal formation. 
Age (7): Newfoundland, 
J. B. Jukes, 1829 (Rept, on geol, of Newfoundland, p. 4). 


7Newfoundland quartzite. 
+Newfoundland grit. 
Middle Devonian (Onondaga): Southenstern New York and northern New 


Jersey 


E. C, Eckel, 1902 (N. Y. State Mus. 54th Ann. Rept., pt. 1, p. r148). Newfoundland 
qtzite.—Usually a light-colored qtzite but locally conglomeratic. At some locall- 
ties carries fossils which correlate it with basal Dev. Oriskany qtzite, The fm. 
name here proposed is in allusion to the exposure of the qtzite at Newfoundland, 
N., J., where its lithologic and paleontologie eháracters are well shown and were 
described by Britton and Merrill in 1886 (N. J. Stnte Geol, Rept.). Is exposed 
at severa] other points along margin of the Dev, outlier in both N. Y. and N. J. 
Underlies Monroe shales 

H. B. Kümmel and S. Weller, 1902 (N, J. Geol, Surv. Ann. Rept. State Geol. 1901, 
p. 18). Newfoundland grit consists of 115 ft. of rather thin-bedded hard greenish 
as, underlain by 100 ft. of heavy-bedded fine-grained cgl Contains a mixed 
Orlskany-Corniferous fauna. Grades into overlying Monroe shales. Overlies Decker 
Ferry Is., but nowhere seen iu contact with that fmi, so that intervening Helder- 
bergian strata may be present, Ledges of this grit have been found at Newfound. 
Innd [Morris Cons N. J.]. 


This name was replaced by Kanouse gs. in 1908. The Kanouse fs of 


Onondaga age. 


Newfoundlnnd series. 
Cambrian: Newfoundland. 


B. F. Howell, 1926 (Canadian Field Nat., vol. 40, pp. 53, 55), 


New Galilee clay shale, (In Conemaugh formation.) 

Pennsylvanian: Western Pennsylvania (New Castle quadrangle). 

F. W. DeWolf, 1929 (Topog. and Geol. Atlas Ps, No. 5, New Castle quad. pl. 8, 
pp. 30, 31, ete). New Galilee clay ah—tLies 10 to 20 ft, below Brush Creek 
coal and 70 to 90 ft. above base of Conemaugh group. Has characteristic rusty 
color of orange brown or ocher, but its hardness and flinty fracture are even more 
striking. Yellowish gray when fresh; weatbers much deeper shade of yellow brown. 
Is a flint fire clay of possible value. Thickness 5 to 20+ ft, Named for its 
occurrence 1 mi, E. of New Galilee, where it has been prospected on land of W. B. 
Anderson, 


tNew Germantown trap. 

Name applied by N. H. Darton (Am. Jour. Sel, 3d, vol. 88, pp. 134-15, 
1889) to the sheet of Watchung basalt, about 400 ft, thick, W. of New 
Germantown, Hunterdon Co, N. J, Interbedded in upper half of 
runswiek gh. of Newark group (Upper Triassic). 


New Glasgow conglomerate. 

Carboniferous: Nova Scotin. 

H, Fleteher and E, R. Faribault, 1887 (Canada Geol, Surv., n. &, vol. 2, pp. 983P 
94P) 


to 
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New Hampshire magma series, 
Late Devonian or late Carboniferous: Northwestern New Hampshire, 


M. Billings, 1934 (ScL, Jon. 19, vol. 79, No. 2038, pp. 53-56). [See under High 
land Croft magma series.) 

M, P, Billings and C. R. Willlams, 1985 (Geology of Franconia quad. N. H., pp. 9, 
19, map). New Hampshire magma series ts proposed for a group of intrusive 
igneous rocks which either accompanied the great period of folding in western 
N. H. or were intruded shortly thereafter but are separated from overlying Moat 
volennies hy pronounced uncon, Is characterized by muscovite In many members, 
a distinct foliation in some, and an abundance of peematites. Bethlehem 
granodiorite gneiss and Kinsman quartz monzonite are typical representatives. 
Also includes Serag granite, intrusive breccia (“Franconia breccia” of Hitchcock), 
Bickford granite, and Priest Hill granite. Is definitely post-lower Dev. and may 
be either late Dev. or late Carbf., probably the former, 

M, Billings, 1935 (letter dated July 10). If there must be x type loc. for New 
Hampahire magma series it is the Littleton and Moosllauke quads. 


See also M. Billings, Geology of Littleton amd Moosiliuke quads, N. H., 
1935, 


New Haven limestone member (of MeLeansboro formation), 
Pennsylvanian: Southeastern Illinois. 


A, Hf, Worthen, 1875 (Il Geol Surv., vol 6, p, 67), New Haven is—Mard, brittle 
Is, 3 to 4 ft, thick, weathering rusty brown, in lower part of upper Coal 
Measures of White and Hamilton Counties, HI. Lies probably 100 to 150 ft. 
above coal No. T. 

G. H. Cady, 1916 (IN. Coal Min, Invest. Cooperative Agreement Bull. 15), New 
Haven ta., In McLennsboro fm. of SE. Ill is 10 to 25 fi. thick, Appears to be 
n solid bed. Lies higher than coal No. 11 and 200 to 250 ft. above Carlinville 
Ix, and considerably higher than Shoal Creek 1&, which Wes In Interval btw 
coals Nos. D nnd 10. 

J. E. Lamar and H, B. Willman, 1934 (Hl Geol. Surv. Bull. 61, pp. 120-135), 
New Haven ta. is sume as Shonl Creek ta. 


Probably named for New Haven, Gallatin Co. 
See also 1935 entry under St, Wendell aa, 


New Haven elay. 
Name applied hy R. F. Flint (Geol. Soc. Am. Bull, vol. 44, No. 5, pp, 965— 
987, 1933) to a late Pleist, clay at and N. of New Haven, Conn. 


Newington moraine. 

Pleistocene (Wisconsin): Southwestern Maine, southeastern New Hamp- 
shire, and northeastern Massachusetts 

F. J. Kotz and A. Keith, 1017 (U. S. G. S, P. P. 108, pp. 11-29) Newington 
moraine.—A recessional moraine consisting of several separate segmenta dis- 
posed along a sinuous course near Atinntic const, and traced for 60 mi-—1rom 
Saco, Maine, to Newbury, Mass, Of Wiaconain (probably late Wisconsin) age. 
Deposited in the sea, Youngest strictly glacial deposit in Immediate vicinity of 
const of N. H. and SW. Maine Named for development in Newington, Rock 
ingham Co, N. N, Is contemp, with, in part older, nnd probably in part 
younger than the Pleist, marine clays (the so-called "Leda clay") of region. 


Newkirk limestone. 
Permian: Central northern Oklahoma (Kay County) 
L. L. Hutchison, 1911 (Okla, Geol Sarv. Bull. 2, pp. 205-206), The surface Is, nt 
Newkirk, Kay Co., is locally known as Neiwkiri te. 
C, N. Gould, 1980 (letter dated Oct, 30). The surface fm. at Newkirk i» the Ier 
ington 15.; at least the Herington outcrops very close to the town, 
Newkirk sand. 
A subsurface sand, of Penn. age and 10 to 40 ft. thick, in central northern 
Okla., reported to correlate with a part of Pawhuska fm. and to lle 200- 
250+ ft. higher than Hoover sand series, 
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Newland limestone. 
Pre-Cambrian (Belt series): Central southern (Little Belt Mountains) and 


western central Montana (Helena-Big Belt Mountains region). 


C. D. Walcott, 1899 (Geol. Soc. Am. Bull, vol. 10, pp. 199-215) Newland ts — 
Hard lss., dark bluish gray on fresh fracture, and buff to straw color on weather 
ing. Thickness 2,000 ft. Underlies Greyson shales and overlies Chamberlain 
shales. Type loe, on Newland Creek, 10 mi. N. of White Sulphur Springs, Meagher 
Co., btw. Big Belt and Little Belt Mtns, 


New Lisbon member. 
Upper Devonian: Central New York (Butternut Valley). 


G. A. Cooper and J, S. Williams, 1925 (Geol. Sec, Am. Bull, vol. 46, p. 809). New 
Liston memb. is proposed by writers for the ZLetorhynehus beds of Tally fm. in 
Butternut Valley, extending from top of Hamilton up to first appearance of 
Hypothyridina, Well exposed along first S. tributary to Stony Creek, 114 mi. X 
of New Lisbon, where It consists of 60 ft. of shaly blue-gray thin-hedded fossilifer 
ous ss. and js overlain by Lanrens memb. of the Tully, which is 35 ft, thick and 

contains Hypothyridine at 3 known levels, 


Newlon limestone and shale, (In Kanawha formation.) 
Pennsylvanian: Northern West Virginia, 
D, B. Reger, 1918 (W. Va. Geol. Surv. Rept. Barbour and Upshur Counties, p. 281) 
Newton Is. and sh.—Dark sandy sh. with numerous concretions and large siliceous 
Is. "turtlebneks," Thickness 0 to 25 ft. Underlies Eagle as. and overlies Eagle 
coal, Just E. of Newlon, Upshur Co, in cut along Chemical & Helvetia R, R., it is 
a 15, but near village of Czar it is black sh. 5 ft. thick. 


New London granite gneiss. 
Late Carboniferous or post-Carboniferous (?): Southeastern Conneeticut. 


H. E. Gregory, 1906 (Conn, Geol and Nat. Hist, Surv. Bull. 6, pp. 115, 149, 152, 
nnd map). New London granite guciss.—Distinetly granitic. Light-cray, rather 
line-zrained rock of uniform texture, composed largely of feldspar and quartz with 
subordinate brilliant black biotite and oecensional hornblende crystals. Has heen 
marked off from Mamacoke gneiss by rather arbitrary bdy. Is intruded by Westerly 
granite. Typical exposures in and about New London, 


Newman limestone. 
Mississippian: Southwestern Virginin and eastern Kentucky and Tennessee. 


M, R. Campbell, 1803 (U. S, G. 8. Bull. 111, pp. 28, 38). Newman Is.—Interbedded 
Iss. nnd calc. Sh., with a few thin sss, covering entire Appalachian Basin except 
in Pa, and Ohio; 930 ft. thick in Bigstone Gap coal field of and Ky. where it 
forms lower fm. of Miss. series. Overlies Grainger sh. and underlies Pennington 
sh. (Mise.). 

C. Butts, 1922 (Ky. Geol. Surv., ser. 6, vol. 7, pp. 125, 161, 168, 178). Newman ls. 
includes Glen Dean Is. at top and St. Louis Is. at base, but St. Louis Is, is absent 
at Newman type loc,—Newzsan Ridge, Hancock Cos Tenn. 


The Warsaw 1s. is now believed to be included at base of Newman 1s, 
Newman sandstone lentil (In Newman limestone.) 
Mississippian: Northeastern ‘Tennessee (Wartburg and Standingstone quad: 
rangles). 


A, Keith, 1897 iU. S. G. S, Wartburg folio, No. 40) Newman ae, Drntit—UGrnyl«h- 
white ss., 10 to 30 ft. thick, lying in midst of Newman 1s. 


The U. S. Geol. Survey does not apply the same name to n fm. and te a memb. 
of that fm. Therefore this name is no longer in use, The ss, is correlated 
by C. Butts with Cypress ss. of Ky, (See Ky. Geol. Surv., Mississippian 
series in western Ky., 1917, p. 90.) 
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New Mass amygdaloid. 
Pre-Cambrian (Keweenawan): Northern Michigan. 


Ww 


H. Weed, 1925 (The Mines Mdb, pp. 1008, 1049, ns reported by Maas Consolidated 
Mining Co.). Lies about 120 ft. below Evergreen amygdaloid. Occurs on property 
of Mass Consolidated Mining Có, in Ontonagon Co. The mineralized part ia the 


New Mnas lode 


Belongs to Central Mine group. 


New Mass flow. 
Includes New Mass amygdaloid and underlying trap. 


New Mayflower amygdaloid. 
Pre-Cambrinn (Keweenawan): Northern Michigan. 
Local name for an amygdaloid which is older than Old Mayflower (—Mnay- 


flower) amygdaloid, and which is probably slightly younger than New 
Arcadian amygdaloid. Belongs in Central Mine group. 


New Milford group, (In Catskill formation.) 
Upper Devoninn: Northeastern Pennsylvania, 


L C. White, 1881 (2d Pa, Geol, Surv. Rept, Gy pp, 68-70). New Milford group.— 
Consiste of (descending) : (1) New Milford upper äs., 40 ft, (massive, grayish, 
eurrent-bedded) ; (2) New Milford middle sand and ahales, 300 ft. (greenish-crny 
current-bedded gas, 20 to 25 fr thick, regularly alternating with shales, some red, 
$0 to 50 ft, thick) ; (3) New Milford tower asy to 25 ft. (current-bedded) ; (4) 
New Milford red sh., 100 to 120 ft, (deep red; asional sandy layers covered by 
cale, breccia; along Starrucen Creek te almost wholly olive and greenlah shales) 
The group is timely displayed in New Milford part of Susquehanna Co.; the basal 
red sh. ia concealed at New Milford, but appears just S. of village, Overlain by 
Paupack shales and underlain hy Starrucca gray and olive shales, All Included in 
Catsklll fm. 

I. C. White, 1882 (2d Pa, Geol Surv, Rept. G, p, 72 New Milford group along 
Delaware River from Narrowsburg to Shawangunk Mtn, N. Y., consists of (descend. 
ing) 20 ft. of red &shnles; 40 ft. of green s; and 15 ft. of red sb.  Umnderlies 
Delaware fis 1,000 ft, thick, and rests on 600 ft, of greenish-eray ss. forming 
basal part of Catskill fm [On pp. 44 and 99-101 of above rept he stated that 
New Milford and Pnupack s. of Rept G., cannot be followed in Pike and Monroe 
Counties, but are represented in the very thick Delaware Hiver thes, which rest 
on New Milford red sh. and are overiain hy Montrose red sh, See quotation under 
Delaware River flags.) 

B Willard, 1955 (Geol ‘Sov, Am, Bull, vol 46, No, 8, pp. 1205-1206). Delaware 
River flogs (inte Portnge) are older finstend of younger) than New Milford red 
eh, in Monroe Co. At type Toc. New Milford is upper Chemung, [Hed sh. under 
lying Delaware River flags is here renamed Anolomink red ah.) 

B. Willard, 1030 (Geol. Soc. Am. Bull, vol. 47, No, 4, pp. STL+) New Milford. fm. 


included in Chemung group, but uppermost beds are post-Chemung, probably 
Canndaway. To E. they are continental and assigned to Catskill facies group 
To W, they carry Lutbers Milla eoquinite near top. Remainder of New Milford 
is probably of Wellsburg age and partly continental and partly marine Inetudes 
Lanesville memb, and underlying Kingeley red sh Overlics Cayuta fm. nnd 
underles Damascus red beda. In Susquebanna Co. the Caynta includes at top 
the Starrucen sh, of I. C. White. The Paupack (upper) ss, memb, of Shoholag fm. 
is part or all of the New Milford, [On p. 589 he states the New Milford to E 
becomes upper part of Shohola.) I. C. White mistook the much older Analomink 
ted sh. for his New Milford, and hence placed New Milford beneath Delaware 
River faga, instead of above them, White considered the New Milford chietly 
freshwater, but D. S. Harding has found marine invertebrates at Intervals 
in lower two-thirds at least, if not higher. Writer believes the fm. in type 
region consists of alternating continental and marine beds distingzuishable only 
by fossils, The continental beds dominate at top in type region, but to W. pasa 
over to marine facies, 
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New Milford sandstone. 
New Milford shale. 
See under New Milford growp. 


New Oxford formation. (In Newark group.) 
Upper Triassic: Southeastern Pennsylvania and western Maryland. 


A. L Tonos, 1028 (Md. Geol. Surv. Carroll Co. geol, map). Netw Owfard fm.—Arkostic 
ss, with quartz cgl. at base, Underlies Gettysburg red sh. (Triassic) and uncon 


overlies Conestoga blue slaty Is. Assigned to Triassic. 

G. W. Stose, 1929 (U. S. G. S. Fairüield-Gettysburg folio, No, 225). Red sh. and 
sg, containing many beds of light-colored micaceons së., arkose, and esi, In 
distinguished from overlying Gettysburg sh. by these light-colored as. and cgil. 
beds, In lower 2,000 ft. cgls. and arkosic beds are more common. Upper 4,000 
ft. composed largely of soft red sh. and ss. with scattered light-colored se, In 
50O ft, near middle, gray to white micaceous ss beds are thicker and more 
numerous than in rest of fm, Upper limit of fm, ie drawn where the light-gray 
micnceous harder sss. cease to be prominent and sofier beds predominate. Is 
basal fm. of Newark group in this region. The overlying Gettysburg sh, is 
upper fm. of Newark group, Oceurs W, of Susquehanna River, Occupies same 
general strat, position as Stockton fm. E. of Susquehanna Diver, and has 
somewhat the same lJithologic character. 


Named for exposures at New Oxford, Adams Co., Pa. 


New Paris moraine. 
Pleistocene (Wisconsin stage): Northeastern Indiana, Shown on moraine 
map (pl. 22) of U. S. G. S. Mon. 53. Named for New Paris, Elkhart Co 


tNewport conglomerate. 
Carboniferous: Southern Rhode Island. 


E. Hitchcock, 1861 (Am. Jour. Sei, 2d, vol 31, p, 377). The Newport cpl. is 
probably only n specin? variety of the extensive deposit of highly siliceous pudding- 
stone found so abundantly btw, Boston and Rhode Island. Both have same 
geol. position, we belleve, and were Aorbury ogt, to be brought into a plastic 
«tute, and the pebbles elongated and flattened by pressure, we think result would 
resemble Newport cel, 

W, B. Rogers, 1877 (Boston Soc. Nat. Hist. Proc, vol. 18, p. 100), The mass 
known ns Newport ogl. bas ite typical loe, in Purgatory Rocks. 


Replaced by Purgatory cgl, the better-defined and better-established numo. 


Newport shales and sandstones. 
Upper Devonian: Central southern Pennsylvania (Perry County), 
E, Platt, 1887 (24 Pa. Geol. Surv. Rept. T, p. 28), gives following subdivisions 


in Perry Co. (downward): Chemung olive shales on Juniata River, 4,954 ft, ; 
Newport (Portage?) sendy shales and 488, 835 ft; Geneste wh; * * * 


Newport limestone. 
Upper Devonian: Central Pennsylvania (Terry County). 


J. P. Lesley, 1892 (24 Pa. Geol. Surv. Summ. Final Rept., voL 2, p. 1594). Newport 
ie. i» at base of the Catskill or top of the Chemung in Perry Co Is local 
deposit, 3 to 5 ft. thick: best exposed opposite the furnace at Newport and ! mi. 
E. on bank of the Juninta, as a lenticular mass of fossil! shell ewsts and siliceous 
matter; is blue and hard, Sven only in Howe and Ollver Twps, Perry Co. 


Newport granite. 
Devonian: Northeastern Vermont (Orlenns County). 


C, H. Richardson, 1908 (0th Rept. Vt. State Geol.). Newport granite, Der., intrudes 
Waits River Is. 

E. J. Foyles and C. H., Richardson, 1029 (16th Rept. Vt. State Geol, table opp. 
p. 2558), assigned this granite to Dey. [Newport is in Memphremagog quad,] 
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Newport formation. 
Pleistocene: Northwestern Oregon (Lincoln County). 


W. 


. D, Smith, 1926 (Ore. Univ. Commonwealth Rev., vol. 8, p. 269) Newport fm.— 
Unconsolidated wands and gravels typically exposed at Newport. Of Pleat. 
age. Younger than Pleist. marine terraces, and=San Pedro of Calif. 


Newport Neck shale, 
Pre-Cambrian: Southeastern Rhode Island. 


A, 


I. Foerste, 1899 (U. S. G. S, Mon, 33, pp. 316-318, 383). Netoport Neck shales — 
Shnle& with thin dol. layers occurring along W. sbore of Newport Neck. May 
be Camb. 

K. Emerson, 1917 (U, S, G. S, Bull, 597, map), mapped the rocks of area 
described as Marlboro fm. 


New Providence shale. (In Osage group.) 


Missi 
Ww 


^ 


ipplan: Southern Indiana and northern and eastern Kentucky. 


W. Borden, 1874 (Ind, Geol, Surv. Sth Ann, Rept. p. 161). New Providence sh.— 

Fine greenish marly sh, SO to 120 ft. thick. Basal fm. of Knobstone group. Near 
New Albany is capped by thin bed of ferruzinous ss, In NW, part of Clark Co 
la capped by thin bed of crinoidal 1s, which is overlaiu by what I recognise 
aa trie Knob sb. 120 to 160 ft. thick. New Providence sh. rest» on a thin bed 
of ferruginous Ia, containing crinoid stems [Rockford ls. ]. 


. M. Kindle, 1899 (Bull. Am. Pal, vol, 3, No. 12). New Providence sh, of south- 


ern Ind, consists of 125 ft. of blue clay ah., overlain by Riverside sg, and underlain 
by Rockford Is, 


, Butts, 1915 (Ky. Geol, Surv., dth ser., vol. 3, pt. 2, p, 137) New Providence sh— 


Soft green clay sh.. 150 to 160 ft. thick in Jefferson Cos Ky., where it underlies 
Kenwood ss. and uncon. overlies New Albany sb. Basal fm. of Osage group. 
Containg Burlington and Fern Glen fossils. 

t. Comings, 1922 (Hab, Ind. Geol pt, 4, Sep, Pub, 21, p. 489). New Providence 
sh., 120 to 150 ft, thick, underlies Kenwood as. for a short distance In southern 
Ind, and in places overlies Rockford la., thin and local. — Until recently the name 
bas teen used for lower and middle shaly part of Borden group, but Butts Limite 
name to lower 120 to 160 ft. of green sh, below the lower ses, which is evidently 
what Borden had in mind when he proposed the name. 

Butts, 1922 (Ky. Geol. Bury., ser. 6, vol. T, pp. 29+). In eastern Ky. the New 
Providence becomes n group, more than 600 ft, thick, overlain in places by Rose- 
wood ah, and in places by Fort Payne chert, and underlain in places by Sunbury eh, 
and in other places by Ohio sh, 

B. Stockdale, 1981 (Ind. Dept. Cons, Div. Geol, Pub. 98, pp. 85, 93 New 
Providence sh, was named for village of New Providence, Clark Co, Ind. which 
has since been renamed Borden, The village ix situated higher than top of New 
Vrovidence fm., and li upon and is surrounded hy younger fms. Rocka that 
can be doubtfully ascribed to top part of the New Providence barely crop out in 
creek beds immedintely S. and SE. of the village, although good “typical” exposures 
are not seen nearer thin about 4 ml. E. of the town, In vicinity of Broomhill 
nnd Carwood, Observers have therefore been misled into thinking of the next! 
overlylng sandy sh. (here named Locust Point fm.) exposed in the bluffa about 
town of Borden ag the fm, intended by Barden as New Providence fm. There are 
objections to the name, but it is firmly entrenched fo the literature and js there 
fore used in this rept. Most of the fm. is argil eh, bordering on claystone. 
It is here treated as basal fm. of Borden group. [On pp. 93-04 he proposes to 
include Kenwood ss. in the New Providence and names overlying beds Locust Point 
fm, He says:] Uppermost limit of New Providence fm. ja nicely marked in cust 
central and south Floyd Cos Ind, and in Jefferson Co, Ky. nuse of presence 
of abrupt ss, Jayers (Kenwood ga, of Butts): but northward as far ns Brown 
nnd Bartholomew Counties the upper limit ie conjectural in most places as a 
consequence of s remarkably gradual transition into overlying rocks. To limit 
the fm. to "m thickness from 80 to 120 ft," (Borden, 1874, p. 161) above the 
Rockford is not sound nor Justified because no significant strat. aliferencesr are 
observed at those horizons, Borden may have been in error in his calculations 
because of falling to take into consideration the W. dip of the strata Interval 
btw. base of the New Providence and top of xone with ex. layers ja 190 ft, In 
Kenwood-New Albany region, according to Butts; 10 mi, tw N. in Floyd Co. it 
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averages 200+ ft. but the sone of ss. layers does not here extend aa low In typical 
New Providence nor contain 3s many ss. beds. To N. of T. 2 S. the ss, beds 
disappear. Writer wishes to assign top of this zone—within which the sh. is 
highly argill ond shows traits common to the sh. below, and above which the sh 
becomes gradually more sandy and begins to lose the characteriztics of the rock 
beneath—n& upper limit of New Providence fm. in this southern region, and to 
describe the New Providence fm. of this region as Silver Hills facies. In accord 
rs of S, and east-central Floyd Co. and 
are part of New Providence fm, 
" the rank of a fm. but 


ance with this interpretation the ss. lay 
"Kenwood ss.” of Butts in Jefferson Co., Ky., 
There seems lack of justification for assigning "Kenwood ss. 
one may be justified In considering it as a local memb. of New Providence fm, In 
this rept the ss. layers will be referred to as the Kenwood beds of New Providence 
fm. [See also under Kenwood ss. Fossils listed on pp. 106—1085.] 


Named for New Providence, Clark Co., Ind. now known us Borden. 


7New Red sandstone. 
A name used in early repts to include, In some areas, Triassic system and 
part of Permian series of Carboniferous system. In Atlantic States it 
was applied to Newark group (Upper Triassic). 


New Richmond sandstone. 
Lower Ordovician (Beekmantown): Central western Wisconsin, southeast. 
ern Minnesota, and Town. 


L. €. Wooster, 1878 (Wis. Geol. Surv. Ann. Rept. 1577, btw. pp. 36 and 41). In 
vicinity of New Richmond [St, Croix Co. Wis] there appear to be bodies of ss. 
In upper part of Lower Mas. which may possibly represent horizon of Jordan ss 
of Minn. These nre penetrated br 3 wells im neighborhood. The wells in this 
part of St. Croix Co. quite uniformly penetrate the 1s, 15 to 20 ft, for water, 
striking it at horizon of New Richmond as [Name used only once,} 

L. €. Wooster, 1882 (Geol. Wis, vol. 4, pp. 106, 123-1 in a rept on the lower St. 
Croix dist.). The name Lower Mag. ls. covers a series of layers mora uniformly 
dolomitic than the same strata on the east, there being no layers of any thickness 
to which the term ss. may be applied with the exception of ome horizon, Tt ta 
possible that the upper layers in NW, Wis. are not represented by Is. at the E, 
having been laid down after the deposition of St. Peters ss, commenced in those 
regions. In this rept these layers of Is. will be termed Willow River beds and the 
ss. btw. these Ityers and the Lower Mag. proper |Omeotn dol.j, the New Rich 
mond beds, from the localities in which these strata are best exposed and most 
fully developed, [Pnge 106.] About 100 ft, from the base and nbout S0 ft. from 
the top of the Lower Mag. ls., in several localities, n varying amount of white 
quartzose sand is found that probably represents the horizon of Jordan xe, of Minn. 
[For many years known to be a miscorrelation. (Pages 124, 125.) Fig. 4, on p. 
126, shows the ss, exposed at base of bluff of Willow River at Jewett's Mills, Wie] 
Sandstone was penetrated at this sume borizon in 3 wells In ker, 23, T. 30, R. 
18 W. The presence of thin layers of ss, at the same horizon in other portions 
of the dist, and the character and thickness of the 1s, above and below, Indicate 
that in this ss, we have the eastern equiv. of the Jordan ss. of Minn.  [ Miscorrela- 
tion,] Along Kinnickinnick River the entire Lower Mag, Is. is shown, but presenta 
no new features except a layer of white saud about 100 ft, above the Potsdam ss. 


Wooster's name New Richmond ss. was introduced into Minn, rept as early 
ns 1886, into Iowa repts as early as 1895, and into Il. rept« in 1910, for 
a sandy unit in the middle of Prairie du Chien group (Lower Mag. ls. 
of early repts on upper Miss. Valley). This sandy unit has been recog- 
nized by many geologists in at least 20 repts on Wis. geology 
repts on Minn. geology, 30 or more repts on Iowa geology, nnd 18 or 
more repts on the unexposed rocks of northern IN. In these published 
repts its thickness has been given as 1 to 40 ft, in Wis, 5 to 40 ft. in 
Minn., 10 to 170 ft. iu Iowa, and 0 to 188 ft, in northern Ill. It has been 
identified in at least 22 counties in Iowa, 16 counties in SE. Minn., several 
counties in southern Wis, and 10 counties in northern M. Notwith 
Standing the identification by many geologists of these sandy beds as n 


30 or more 
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distinct unit, some geologists have questioned the validity of the unit, 
as indicated in some of the citations that follow: 


C. W. Hall and F. W. Sardezon, 1805 (Geol Soc, Am, Bull, vol 6, pp. 167-108). 
Nei Richmond (Elevator B) ss. consiste of 20 ft. of pure-white quartx sand, 
It seems stratigraphienlly to belong to the Oneota. If may prove to be an aret 
cap to the Oneota when further localities have been explored or fossils have been 
discovered, 

C. W. Hall, 1905 (U. S, 6, S, W. &. P. 114, pp. 226-228). The layer of sè. called 
New Richmond ss, appears to be basal egl of Canadian series of upper Miss. 
Valley. 

U. 8. Grant, 1906 (Wis, Geol. and Nat. Hist, Surv. Bull, 14, Econ. ser, No. 0). In 
Grant, Iowa, and Lafayette Counties, Wis, the Lower Mag. Is. contains a thinner 
middle div. known as New Richmond ss., which is lacking or apparently lacking at 
many points, 

8. Calvin, 1906 (Jour. Geol, vol. 14, pp. 571-574), New Richmond sa. when present 
divides the Lower Mag. of Owen into % units. It Mes in thin beds, the surface of 
the bods being often ripple-marked, It differs from St, Peter ss 

H. F. Bain, 1907 (Wis, Geol. and Nat. Hist, Surv, Bull 19, pp. 16-85), New 
Richmond as. in not always well developed Im outcrop, but ja clearly defined in 
well records far to S. and W, of the outerop, though not well exposed in lead and 
“ine dist. proper, Seems to be absent in places 

W. O, Ulrich, 1011 (Geol. Roc. Am, Hull, vol 22, pp. 640—041), New Richmond ee 
is included 1n Shakopee dol, because it fx thought to indicate an Introduetory 
clastic phase of the Shakopee rather than a distinct fr. 

A, C. Trowbridge, 1014 (lowa Acad, Sel, Proc., vol. 21, pp. 205-209). New Richmond 
memb. of Prairie du Chien fm. seems to be developed only locally, and dt now 
Appears unfortunate that the Minn. clawsification of that fm. has been followed 
in lowa 

A. C. Trowbridge, 1917 (Town Acad. Sef. Proc, vol, 24, pp. 177+) The uncon. 
Mw. St, Peter as, and Prairie du Chien fm explitins decorntinulty of New 
Richmond memb. of Prairie du Chien fm., which is missing where the Prairie du 
Chien fa thin and present where it Is thick. 

F, W. Barderon, 1924 (Pan-Am. Geol., vol. 41, pp. 113, 115), At Shakopee 50 ft. of 
Shakopee lx. is exposed, but wells there give 060 ft, It Ia there mainly Is, with 
eroded top, and base concealed below Minn. River water level It contains sa. 


beds in lower part and overlies Oneota dol, There is no distine! unit of ss. btw. 
Shakopee and Oneota pe, in Minm. or elsewhere, but there nre lenses and «trate 
of gs, in top part of Oncota Is. and otbers in lower part of Shakopee Is, as at 
town of Shakoper. Thess sandy strata, when weathered out in SE. Minn., appear 
to be what: gave Prof, N. LI. Winchell the grounds for calling them the “Jordan” 
by error, 

P. W, Sardeson, 1926 (Pan-Am. Geol., vol. 45, btw, pp. 29-48), Shakopee fm, includes 
Willow River beds (the upper ls, layers) and New Richmond beds (a ss. btw. 
Willow River beds and "Lower Magnesian proper). It is faunnlly totally 
from Oneota dol 

€. E. Needham, 1931 (IH, State Acad, Sei, Trans., vol, 24, No, 2, pp. 965-308), At 
New Richmond, Wis, on & tank of Willow Creek, at the dam, the New Richmond 
fm. is 154 (t, thick, consists of white to pale-yellow ss., friable, thin-bedded, Irregu- 


(tinet 


lar, fine-grained, and eros*bedded ; is overlain by 10 ft. of Shakoeper dol and 
uncon, (*) underlain hy Oneota (7) dol, In bluffs of Miss. River Just A of 
Prairie du Chien, Wis, the New Richmond is 5 ft. thick, and consists of pale- 
yellow friable, slightly delomitic medium-grained cross-bedded 55., With smaller 
quantities of fine and coarse sand, overlain by 35 ft. of Shakopee dol, and underlain 
by 200 ft. of Oneota dol, 

A. C. Trowbridge and G, I. Atwater, 1934 (Geol. Soc. Am, Bull, vol, 45, p 
Recent work by E. H. Powers (unfinished doctor's thesia, Univ, of Iowa) seems 
to show that although some variation may occur in strat, position of New Richmond 
beds, nnd although in some sections these ss. beds appear to be missing, there 
are so Many sections in which they do occur at about same strat. position that 
the New Richmond may properly be considered as a memb. separating the Oneota 
and Shakopee, 


we 
4 


The U, S. Geol, Survey treats New Richmond ss. as middle fm. of Prairie du 
Chien group, and assigns it to Lower Ord, "This is generally accepted 
classification, 
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New River group, ] 
New River series. | 
Pennsylvanian: West Virginia and southwestern Virginia. 


(In Pottsville group.) 


W. M. Fontaine, 1874 (Am. Jour, Sci, 3d, vol. 7, p. 463), The New River apstem 
of coals, “which for the &ake of distinction we may call the Conglomerate serics.” 

F, Platt, 1877 (2d Pa. Geol. Surv. Rept. H, pp. xxili-xxx) The New River. Coal 
Measures of Fontaloe is middle or coal-bearing part of Pottsville cgl.; the name 
is preoccupied by J. P. Lesley's application of New River to a part of Pocono fm. ; 
nnd Lesley has therefore replaced It by Kenawha River Con! Measures, 

fl. M. Chance, 1881, [See quotation under Beaver River fm.] 

L C. White, 1891 (U. 8, G. S, Bull, 65, pp. 202-204), New River coal group.—' The 
great development of cool in middle and lower half of Pottsville series along 
New River, W. Va, has given name to this group, which underlies Connoquenesking 
sea, and overlies Sharon . Includes Sharon shales and Sharon coal 

I C, White, 1899 (W. Va. Geol, Surv. vol. 1). Pottaville eg, No. XIT (New River 
or Pocahontas coal sertes).—Underlies Lower or Allegheny River coal series and 
overlies Mauch Chunk red sh. 

J. J. Stevenson, 1904 (Geol, Soc, Am, BulL, vol. 15). Lower Pottsville— Neto. River 
series of Fontaine, and includes Sharon ss, at top, but not the overlying Sharon 


group of shales and coals, 

I. C, White, 1908 (W. Va. Geol. Surv, vol, 2A), Mew River group (Middle Potta- 
ville) —Underlies Connoquenessing ss. and overlies Poeabontas group or Lower 
Pottsville, which includes Flat Top Mtn ss. nt top and all of Pocahontas coals 
(Nos, 1 to 9, inclusive). 

R. V. Hennen and Jt M. Gawthrop. 1915 (W. Va. Geol, Surv. Rept, on Wyoming 
and MeDowell Counties). No. 8 Pocahontas coal is younger than Mat Top Mtn sa 
and is basal memb, of New River group, which rests on Flattop Mtn ss. (top memb. 
of Pocahontas group) and extends upward to base of Gilbert coal, 

W. Va. Geol Surv, broadside sheet, 1917, New River group extenda trom base of 
Gilbert coal down to base of No, 8 Pocahontas conl. 

R. V. Hennen and D. D. Teets, Jr., 1919 (W. Va, Geol, Surv. Rept. Fayette Co.). Top 
of Neto River group les from a few inches to 15 ft. below Lower Douglas coal, 

D. B. Reger, 1921 (W. Va, Geol. Surv. Rept, Nicholas Co,). Lower Douglas conl rests 
on New River group, which extends down to top of Flattop Mtn sa, 

D, B. Reger, 1926 (W, Va. Geol, Surv, Rept, Mercer, Monroe, and Summers Coun- 
ties). No, 8 Pocahontas coal ia basal bed of New River group, and Flattop Mtn 
ss, is top memb, of Pocahontas group. 


Now River coal series, 
Mississippian: West Virginia. 


C, A. Ashburner, 1877 (Am, Phil, Soc. Proc, vol 16, pp. 519-500), Lesley was 
original proposer of New River series, "à number of years” prior to 1877. [The 
compiler ia unable to ascertain, without expenditure of more time than matter 
merits, where New River was published by Lesley prior to 1877. In publication 
cited above Ashburner states that original New River geries of Lesley is middle part 
of Pocono és, and is 213 ft, thick, and that “New River series of Fontaine” Ds 
middle or coal-benring part of Pottsville egl.] 

Platt, 1877 (2d Pa, Geol. Surv. Rept. Ha pp. xxili-xxx). New River system (N°. 
X).—Includes (descending) Neto River Coal Measures and Pocono as. 

J. P, Lesley, 1877 (2d Pa. Geol Surv, Rept. H, p, xxiii), New River coat grow» 

is included in Mountain 1s., which rests on Pocono ss. 


F. 


tNew River system 
Mississippian: Pennsylvania and West Virginia 
F, Platt, 1877 (2d Pa, Geol. Surv. Rept. Ha pp. xxiii-xxx). New River system (ve. 
¥).—Includes (descending) New River Coal Measures and Pocono ss,  Underlies 
Mountain ls. and overlies Catskill Old Red ss, 


New Rochelle serpentine 
Pre-Cambrian: Southeastern New York. 
New 


F, J. M. Merrill, 1898 (N. Y. State Mus. 15th Ann. Rept., vol. 3, pp. 21-31). 
tate 


Rochetle serpentine —Occurs at Davenport's Neck at New Rochelle. Intrusive 
Fordham gneiss, Inwood 1s, and Manhattan sehist. 
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‘New Salem serpentine, 
Late Carboniferous or post-Carboniferous: Northern central Massachusetts 
B, K. Emerson, 1898 (U. 8. G. 8. Mon, 29, p. 55), New Salem serpentine—A lenticu- 
Inr masa of rather coarse biotite-granitoid gneiss on W, elope of Rattlesnake Inu, 
about 300 yds, NE, of A. A. Haskell's bouse. 
Disearded by B. K. Emerson, as an unnecessary name, nnd New Salem 
udopted for the aplite described by him in U. S. G. S. Bull. 597, 1917. 


New Salem aplite. 
Late Carboniferons or post-Carboniferous: Northern central Massachusetts. 


B. K., Emerson, 1917 (U. S. G. S. Bull. 597, p. 244 and map). New Salem aplite—A 


broad lobe of “ribbon gneiss,” which extends up from Enüell through Prescott and 
New Salem. Is white, and all very One-crained and aplitie, though uniformly 
biotite Is made up of quartz, orthoclase, nnd sodic plagioclase, In places it 


has & tourmaline-bearing border, [Bee also under Dana diorite.) 


New Scotland limestone. (In Helderberg group.) 

Lower Devonian: Eastern New York and Pennsylvania, western Maryland 
nnd Virginian, and northern West Virginia 

J. M. Clarke and C, Schuchert, 1899 (Sci, n. B, vol. 10, pp. 874-878). New Scotland 
beds (also to,).—Is Catskill or Delthyris sbaly Is. Exposed at town of New Scot- 
land, Albany Co, N. Y. Underlies Beeraft 1s, and overlies Coeymans la, Included 
in Helderberginn group, [For lithologie deseription see Catskill or Delthyris 
ahaly 18.) 

In subsequent repts the thickness of New Scotland 1s, has been given as 50 
to 127 ft. Thickness of Kalkberg ls. (see next paragraph) bas not been 
stated. 

In 1908 (Sci, n. &, vol. 28, pp. 340-348) G. H. Chadwick introduced Kalkberg 
ls. "to cover certain layers heretofore Included vartous]y by writers with 
the beds above (New Seotland) or below (Coeymans).” and carrying a 
mixed fauna, highly developed and excellently silicified on Catskill Creek 
[Greene Co, N, Y.], where the beds show numerous thin parallel seams 
of black flint nodules, 

Has also been called “Shaly ls." 

Chadwick's restricted definition of New Scotland ls. is generally accepted, 

In central Pa, the Helderberg is treated as a fm. and these beds are desig- 
nated as New Scotland ts. memb. of Helderberg ts 


Newsom shaly clay. 

Silurian (Ningarnan): Western Tennessee. 

A, F, Foerste, 1901 (Geol, Soe. Am. Bull, vol 12, pp. 397, 402). Newsom shalp 
elay.—Overles Whites Bend (Laurel) I». ond underlies Bledsoe (Loulsville) Is. in 
Tenn. Thickness 0 to 8 ft. Included in Clifton ls. Same as Waldron shaly 
clay of Ind 


Named for Newsoms Station, Davidson Co. 


Newton sandstone, (In Pottsville group.) 
Pennsylvanian: Southeastern Tennessee (Comberlanud, Grundy, Hamilton, 
Van Buren, White, Bledsoe, Sequatchic, Rhea, and Marton Counties). 


W. A. Nelson, 1925 (Tenn. Dept. Ed, Div, Geol. Rall, 334, pp. 50-51, and under 
county descriptions). Newton ss—Top memb. of Bonalr ss. Consiste of 50 to 
175 ft. of oft coarse white, yellow, or reddish-white micaceous as., generally 
strongly erogs-bedded In places there are thin ripple-marked beds and one or 
two coal beds. In N. part of field this ds. rests on Eastland ab. lentil of Bonair 
te. In S, part of field it rests on Whitwell sh Named for fact that it occurs 
at Newton P. O., in SW. corner of Cumberland Co. 
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Newton sandstone member (of Everton formation). 

Lower Ordovician: Northern Arkansas (Harrison, Eureka Springs, and 
Yellville quadrangles). 

E. T. MeKnigbt, 1935 (U. 8. G. 8. Bull, 853). Newton 28, memb. of Everton (m.— 
Thickness 0 to 20 ft. In Yellville quad. its base is estimated to lie 160 and 200 
ft, above base of Everton. Shows, especially in Harrison und Bureka Springs 
qunds. pronounced uncon, mt base. In Burtka Springs-Harrison folio was errone- 
onsly called St. Peter ss, Named for prominence in northern Newton Co, Enters 
Yellville quad. from W. and wedges out in W. part of quad. [The Bureka Springs- 
Harrison folio, No. 202, 1916, describes this sS, ns consisting of 0 to 150 ft. of 
massive, cross-bedded, and laminated gaccharoidal ss., underlying [so-called] 
Joachim Is. (0 to 95 ft. thick) uncon, overlying Everton Is. (0 to 115 ft. 
thick) The so-vallal Joachim thia follo is now known to be older than 
true Joachim and to belong to erton fin The Newton ss. memb, of Everton 
fm., therefore, lies 95+ ft. below top of Everton and 115 ft, above base of 


Everton in Eurekn Springs-Harrlson quads.] 


+Newtonville limestone. 

Mississippian (late): Central Ohio, 

E. B. Andrews, 1870 (Ohio Geol. Surv, Rept, Prog. 1569, p. 93). Marwille or New 
-—Sub-Carbf. Is. of Ky. hills. Overlies Logan ss, group, and i 
{Pottsville fm.] on which Productive Coal Measures rest 


tontille is.—1s 
overlain ty egis. 


Sume as Maxville Is, 
Named for Newtonville (now called White Cottage), Muskingum Co. 


New Ulm quartzite. 
Pre-Cambrinn (Huronlan): Southwestern Minnesota (Brown County). 


N. H. Winchell, 1888 (Minn. Geol. Nat. Hist. Surv Final Rent., vol. 2, pp. xxii, 35) 
New Ulin gtzite.—Hed qtzite outcropping at New Ulm Believed to be older than 
the several hundred ft. of red shales and red sandrock encountered in deep wells 
at Belle llaine, Mankato, Mastinga, and Eust Miuneapolis. 

N. H. Winchell, 1805 (Am. Geol, vol. 16, pp. 150-162), New Ulm qtzite is same s» 


Sioux qlzite. 


New Ulm conglomerate. 

Cambrian (7): Southwestern Minnesota (Brown County). 

EF. W. Sardeson, 1968 (Geol. Soc, Am. Bull, vol. 19, pp. 221-242). New Ulm bosal 
cgl—The qtzite cyl which outcrops on left side of Minn, River opp. New Utm, 
144 mi. above Redstone, Mapped. Has heretofore been considered by geologiate 
ae basnl part of Courtland qtzite, but it is Middle Camb, and contains pebbles of 


Courtland qtxite. 


{New Vernon trap. 
Name applied by N. H. Darton (Am. Jour. Set, 9d, vol, 38, pp, 154-159, 
1880; U. S. G. S. Bull 67, 1890) to the extrusive sheet of Watchung 
basalt, 150 to 250 ft. thick, around New Vernon, Morris Co., NJ. 


+New York system. 


Devonian, Silurian, Ordovician, and Cambrinn: New York, 

E. Emmons, 1842 (Geol. N. Y., pt. 2, div. 4, Geol. 2d dist, pp. 99, 429). New York 
Transition Syatem —The Transition rocks of New York constitute, ns à whole, the 
most perfect system which hus hitherto been described The remarkable series 

which f] up the space btw. the Primary and the Old Hed System constitute to- 

gether the New York Transition System It is composed of several groups: 


[Page 99.] 
Tabular vine of the sedimentary rocks of New York 


Tertiary.*** 

New Red syxtem.** 
Old Red system [Also enlie it “Old Red ss" On other pp. of vol 
Vanuxem included this in "New York xystem."] 


cited L 
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New York system: 

Erie group (Marcellus and Hamilton shales, Tully limestone, Genesee alate, 
Ithaca and Chemung shales and grits). 

Helderberg series (Pentamerus Hmestone, Delthyris shaly limestone, Oriskany 
sandstone, Encrinal limestone, Cauda-gnlH grit, Schobarie grit, Helderberg 
limestone). 

Ontario group (Medina sandstone, Green shales and Oolitic iron ore, Ningara 
limestone, Red shale, Onondaga salt ond plaster rocks, Manlius water-lime), 

Champlain group (Potsdam sandstone, Caleiferous sand rock, Chazy and 
Birdseye limestone, Marble of Isle La Motte, Trenton limestone, Utica sinte, 
Loraine shales, Grey sundstone, Conglomerate). 

Taconic system (Taconic slate, Magnesian slate, Stockbridge limestone, Granular 
quarts). [Page 429.) 

As above defined “New York system" comprises all rocks btw. base of 
Potsdam ss. nnd top of Chemung fm., and thus includes nearly all of 
Dev all of Sil, and Ord., and part of Camb, 

H, 8. Williams, 1891 (U. &. G. 8. Bull, 80, p. 60) See quotation under tAppalachian 
group 

Neylandville marl, (In Navarro group.) 
Upper Cretaceous (Gulf series): Northeastern Texas 


L. W. Stephenson and W. 8 Adkins, 1933 (Univ, Tex, Bull pp. 488, 510, 
ete), [For definition see 19 entries under Corsicana fm. (restricted).] 


See U, S, G, S, 1937 geol, map of Tex, where Navarro group is divided 
into (descending) Kemp chiy (restricted), Corsicana marl (restricted), 
Nuentoeh sand, and Neylandville marl, This is present approved classi- 
fication. 


tNiagara sandstone, 

Silurian: Western New York. 

T. A. Conrad, 1837 (N. Y. Geol. Surv, Ist Rept., pp. 100—172). Rod and varlegated 
BS, of Niagara River [Called Niagara 58. om p. 172.) The only ss. developed in 
course of Ningara Hiver. Probably not more than 200 fr. thick. Includes al tap 
the "Gray Band" of Eaton, about 4 ft. thick, The red sa. Is üunderlain by siliceous 
egl [Whirlpool ss, memb. *] which ts either part of underlying or overlying fm. 

CT. A. Conrad, 1840 (N. Y. Geol. Sary. 4th Ann. Rept., p. 201), This name {Niagara 
s&] T applied to the red ss. of Niagara and Oxwezo 


Essentially same as Albion as, 


tNingura shale, 
Silurian: New York. 
T. A. Conrad, 1830 (Phila. Acad. Nat. Scl. Jour.. vol. 8, pt, 1, pp. 228-225). Niagara 
sh., nt base of Helderberg syatem or Middle Sil group, Is underlaln by Clinton 
group. 


Replaced by Rochester sh. memb. of Clinton fm. 


tNingara limestone 
Silurian: New York. 
L. Vanuxem, 1880 (N. Y. Geol. Bury. 8d Rept, p, 248) [Describes upper fm. of 
PProtean group as consisting of coneretionary 1s. and blue sh. and atatea that in 
"ome quarries of the ls. “we tind that singular concretionary rock which forma the 
upper part of the Lockport and Niagara ls., being the terminal muss in the Third 
District, and from which Its nome was in part derlved."] 


Same as Lockport doL, the established name. 
Niagara group (also limestone and dolomite where not. divisible). 


Silurian: New York, Michigan, northern Ohio, Wisconsin, and Hlinoia, 

J. Hall, 1842 (Am. Jour. Sci, 1st, vol. 42, pp. 52, 51-02) Niagara group includes 
Rochester ah, and Lockport Is., and rests on "Frotean group" (green shales, Pon- 
tamerus 1s, wid iron ores and— Clinton fm. minus Rochester sh. memb.) 
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The foregoing definition of Niagara group persisted for several decades, nl- 


though J. D. Dana as far back as 1857 used Niagara period to include 
Niagara group, Clinton group (excluding Rochester sh. memb.), Medina 
s&, and Oneida cgl. [Oswego ss. and not true Oneida, which is=upper 
Medina]: but Dana excluded “Galt ls.” [Guelph] at top, The 1863, 1864, 
1868, 1869, 1875, and 1895 editions of his Textbook of geol. employed the 
foregoing classification, In some early repts the Rochester sh. was called 
“Niagara sh," and the Lockport dol. was called “Niagara Is.” In 1898 
(Buffalo Soc, Nat. Sei. Bull, vol. 6, No. 1, p. xvii) A. W. Grabau applied 
Niagara group to all rocks btw, Onondaga group (as he called the middle 
SiL) and Upper Ord. In 1599 (Sci, n. S£., vol. 10, pp. 574—878) J. M, Clarke 
nnd C. Sehuehert introduced Niagaran period or group to include Guelph 
dol, Lockport 1s., Rochester sh., and Clinton beds. This is present œm- 
monly accepted detinition of Niagara group, althongh Rochester sh, is now 
treated as à memb, of Clinton fm. and the beds carrying the Guelph fauna 
are included in Lockport dol. by U. S. Geol. Survey and others. G. H. 
Chadwick's 1908 classification, however (Sci, n. s., vol, 28, pp, 346-348), 
also A. W. Graban’s 1909 classification (Jour. Geol, vol. 17, pp. 200-25: 


2), 
included “upper Medina" (Albion ss.) in the Niagaran, In 1865 James 
Hall included the Guelph in Niagarn group, and it is generally now in- 
cluded in that group, although the Canadian Geol. Survey (see M, Y. Wil- 
liams 1914 and 1919) formerly exeluded, and probably still exeludes, the 
Guelph from the Niagara. In 1911 (Geol Soc. Am. Bull, vol. 22, pp 
560-561) E, O, Ulrich stated that Brasstield Is, is oldest Clinton known, 
and he included it in his Niagaran series. Later, however, he correlated 
the Brassfield with Albion ss, and excluded it from the Niagaran, as do 
other geologists. On pl. 28 of Bwll., vol. 22, cited above, Ulrich classified 
Louisville ls, of Ky. as younger than the Guelph, but included it in his 
Niagaran series, as did R. S. Bassler, 1915 (U. S. Nat. Mus. Bull. 92, vol. 2, 
pl. 4), Ulrich and Bassler, 1923 (Md. Geol. Surv. Sil. voL, pp. 244, 267), 
and E, 0, Ulrich, 1926 (Geol, Soc, Am. Bull, vol, 37, p. 329, where he 
seems to corrélate it with Guelph). 


The Clinton fm. of Niagara group is a distinct unit as far S. as NE. Tenn. 


In Upper Mississippi Valley States the deposits of Niagara age are usually 
not divided, and are there called Niagara Is, or Niagara dol, depending 
upon the lithology. 


Named for exposures in Niagara Co., N. Y- all of the subdivisions, including 


those of Guelph age, being well exposed in gorge of Niagara River. 


TNiagurn period. 


A 


tNiags 
A 


term applied by some early writers (see early editions of J, D, Dana's 
Texthook of geology) to include the time during which Niagara group, 
Medina ss, and Oneida cgl. were deposited. The U, S., Geol, Survey ap- 
plies the term Niagara epoch to the time covered by Ningura group, in 
which it includes Clinton fm, at base and Guelph at top. 


ira transition group. 
term applied by E, N. S. Ringueberg (Am, Nat, vol. 16, pp. 711-715, 1882, 
and Am. GeoL, vol. 1, pp. 264—272, 1888) to 0 to 2 or more ft. of light- 
bluish Is. “heretofore included in the Clinton group," but “its fossils prove 
it is more closely allied to the Niagara," Characterized by abundance of 
Cephalopoda. “It forms the connecting link btw. the Clinton Iss. beneath 
aud the Niagara shales” [Rochester sh.]. 
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Niagara series. 
A term applied by some authors to Niagara group. 


Niagara Falls moraine. 
Pleistocene (Wisconsin stage): Western New York nnd southern Ontario, 
Shown on moraine map (fig, S) in U. S, G. S, Niagara folio (No, 190), 
p. 17. Named for Ningarn Falls, N. Y. 


Niagara Gulch latite. (In Silverton volcanic series.) 
Miocene: Southwestern Colorado (Silverton quadrangle). 


W. Crosa ond EK. Howe, 1905 (U. S, G. S. Silverton folio, No, 120). Níagaura Gulch 
latite—The most widely distributed variety of the hornblendic latite of Burns 
latite complex. Named for Niagnra Gulch, E. of Eureka, where it occurs in a 
massive flow several hundred ft, thick, which lies btw. two notable tuf bands. 


Is a facies of Burns latite, of Silverton voleanie series . 


Niagaran. 
A time term covering the interval during which the rocks of the Niagara 
group were deposited. See under Niagara group. 


Nicholas limestone. (In Cynthiana formation.) 
Middle Ordovician; North-central Kentucky and southwestern Ohio. 


A, F. Foerste, 1909 (Denison Univ. Sci, Lab. Bull. 14, pp. 209, 210, 294, 207). Nicholas 
ded.—The coarse-grained 1&, with relatively few fossils, forming top bed of Cyn- 
thiann fm.; 35 ft. thick in Nicholas Co, Ky. but decreuses along Ohio River, 
where the Iss. become more argill., finegrained layers more frequent, and fossils 
more abundant. Underlies Fulton layer, [On pp, 200 and 210 author states It over- 
lies Point Pleasant, “which term should be restricted to lower part of exposures 
at Point Pleasant, as intended hy Prof. Orton," On pp. 205 and 297 the Point 
Pleasant seems to be divided Into Greendale and Perryville beds, and the Nicholas 
bed is described as resting on Greendale. Foerste repented latter classification in 
1910 and 1912.) 

A. M. Miller, 1915 (Am. Jour, Sel, 4th, vol. 40, pp. 651-657)! and 1919 (Dept. Geol 
nnd Forestry of Ky., ser. 5, Boll. 2) applied Point Pleasant ls. to the beds over- 
lying Greendale Ta, in Ky 

A. F. Foerste, 1024 (Canada Dept. Mines, Geol, Surv. Mem. 138, No. 121 geol. ser., 
chart opp. p. 58), divided Cynthiana fm, into (descending) Rogers Gap, Gratz, 
Bromley, aud Greendale, and did not recognize Nicholas ls. as defined by him in 
earlier repts. 

A. €, MeFurlan and D. M. Young, 1935 (Geol Boc, Am. Bull, vol, 46, No. 12, p. 
1077). Nicholas ls. is a quarry rock, and is not recognized In nl] sections in cen- 
tral Ky., in which case the Greendale 1s overinin by the Rogers Gap, The Nicholas 
is regarded as a Is. facies of the upper Greendale. 


Named for Nicholas Co, Ky., where it is fully developed SW. of Pleasant; 
Valley 


Nicholas sand 

A subsurface sand, 190 ft. thick, in SW, Okla., correlated with a part of 
Garber ss. (Perm.). 

Nichols slate. (In Chilhowee group.) 

Lower Cambrian; Eastern Tennessee and western North Carolina, 

A. Keith, 1895 (U. 8. G. &, Knoxville folio, No, 16, p. 3). Nichola sh.—Graylsh-blue 
shales, sandy, micaceous, argill, and slightly cnle.; of uniform composition through- 
out, Thickness 550 to S00 ft. Overlles Cochran cgl. Underlieg Nebo as. 

Named for Nichols Branch of Walden Creek, at E, end of Chilhowee Mtn, 
Sevier Co., Tenn. 

Nichols sand. 

A subsurface sand assigned to upper part of McElroy memb. of Fayette 2, 

of eastern Tex. by O. L. Brace (A, A. P. G. Bull, vol. 15, No. 7, 1934, 
: 1). 
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Nickel Plate formation 
Carboniferous (?): British Colambia 


54), FAswignel to Carbtf 
e or Jarasaic.] 


C. Camsell, 1910 (Cannda Geol. Surv. Mem. 2, pp. 44 
Luter repts by other geologists assign this fm. to Tris 


Nickerson morainie system. 
Pleistocene (Wisconsin stage): Northeastern Minnesota and northwestern 


Wisconsin. 
F. Leverett, 1928 (U. 8. G. & P, P, 154), Named for Nickerson, Pine Co. Mion, 


Niekwaket graywacke, 
Pre-Cambrianz Southwestern Vermont (Rutland County). 


A, Keith, 1932 (Wash, Acad. Sel, Jour., vol pp. 23904).  Nickicaket grai- 
wacke—Bntirely schiatose rocks with Lurge percentage of graywacke and feldspathic 
quite. "The schists and sehistose coarser beds consist of vnrinble amount of quartz, 
muscovite, biotite, and chlorite, with local developments of magnetite. The gray 
wacke beds at top of fm. are coarse and in many places conglomeratie, while at 
base there are important lenticular egls., consisting of pebbles and boulders of the 


older rocks, largely quartz, granite, and gneiss. Best development of this cpl. 
is à few mi. SE. of Middlebury, in town of Ripton. The upper graywacke beds are 
seen in contact with overlying Forestdale marble at Forestdale. Overlica Archean | 


granite and gneiss. Tn central Green Mtns is uncon, overlain by Cheshire qixite 


According to A. Keith (personal communication) this graywacke is exposed 
on Nickwaket Mtn, in SW. corner of Rochester quad., in Rutland Co. 


Nicola series. 
Triassic: British Columbia. 
G. M. Dawson, 1879 (Canada Geol, Bury, Rept. 1877 TS, p. T4B) 
Nicollet clay. 
A term listed in U. 8. G. S. Bull, 191, 1002, p. 202. The reference given 
simply refers to “Nicollett’s great bed of clay.” 


Nicoyun series. 
Miocene: Costa Rica. 
J. Romances, 1912 (Geol. Mag., dec. 5, vol. 9, p. 262). 
Nigh sand. 
A subsurface sand in Stephens Co, southern Okla., lying at 1,000 ft. depth 
in Empire pool, the Miller sand lying at 1,500 ft. and the Surber sand at 
1.700 ft. According to Okla. Geol. Surv, Bull. 40Q, 1028, p. 179, this sund 
is Perm.: according to Okla, Geol. Sury. Bull. 40E, 1926, it is Penn. 
Nikanassin formation, 
Lower Cretaceous: Alberta, 
B, R. MacKay, 1020 (Canada Geol Surv. Summ, Rept, 1925, pt. B, p. 1). 
Nikolai greenstone. 
Permian and Triassic(?): Eastern Alaska (Nizina-Tanana region). 


O. Rohn, 1900 (U. S. G. S. 21st Ann. Rept., pt 2, pp. 425-432) Nikolai green 
gstone.—A series of zreenstones that contain the Nikolai copper veim Is a 
series of ancient basic volcanics. WUnderlies Chitistone Is. 


Later work showed that typical Nikolai greenstone as defined by Rohn is of 
Perm. and possibly Triassic age, but that in many subsequent repts the 
name was used to include the Miss, tuffs, basalts, and interbedded sh.. 
chert, and Is. which have been named Strefna fm. The name is now 

restricted to the Perm. (and possibly Triassic) rocks to which it was 

originally applied. 
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Nikomeki sand and silt, 
Pleistocene: British Columbia. 


E. M. J, Burwnsh, 1018 (The geology of Vaneouver and vicinity, p. 81), 


Nile sand, 
A subsurface sand, of Dey, age, in western N. Y., lying lower than Bradford 


Nilkoka group. 
Pre-Cambrian: Eastern. Alaska, 


, 480, 483),  Nilkoka 


^. H. Brooks, 1900 (U, S. G. S, 20th Ann, Rept, pt. 7, pp. 4 
U ates, Upper part of 


with red and green ch 3l 
il, and lower part more aren Closely folded 


beds Vine quartz and :; 


fm, seems in general more a 
Little evidenee of metamorphism., No fossils, Tentatively assigned to IPuleoxoic, 
Its "Lon bhluffs of lower Tanana River btw. Nilkoka Creek and Baker Creek, 


Younger than Tanana schist, on whieh the beds probably rest uncon, 


According to recent work by J. B. Mertie, Jr, the Nilkoka group is 


preCamb 


Nimrod limestone, (In Cisco group.) 
Pennsylvanian: Central northern Texas. 
FP. B. Plummer, 1019 (A. A. P. Œ. Bull, vol, 3, p. 130), used Nimrod in section 
only, for what appears to be the Is. in Pueblo fm, which Plummer nnd Moore in 
1922 ened Korian t., wat it may be a younger Ja, 
KW, M, Setlards, 1933 (Univ, Tex. Bull, 3 p. 103), treated Nimrod 15, us younger 
than Vollan Js. and older than Camp Colorado 18, and stated that Ii was named 


for exposures near Nimrod, Eastland Co 
Nimrod shale. (In Pueblo formation.) 
Pennsylvanian: Central northern Texas (Shackelford, Stephens, and Bast- 
land Counties, Bragos River region), 


F, Bradish, Feb., 1929 (Tex, Bur, Econ, Geol, geol, map of Stephens Co), Nimrod 


ah., 100-- ft, thick, underlies Camp Colorado Is, and overtics Ckwether Is. 
O, F. Hedrick, E, Owens, P, A. Meyers, May 92 (Tex. Bur. Econ, Geol, geol, 
map of Shackelford Co.) Nimrod sh., 50+ Et thick, overlies Stockwether ls. and 


lice below Camp Colorado 1s. 

W., G, Wender, 1929 (Tex. Bur. Eeón, Geol, geol map of Dastland Co), shows 
Nimrod sh. occupying interval of about 50 ft. in Pueblo fm. biw. Camp Colorado 
Ia, (at top) and Stockwether beds below. 


This name 1s not listed by E. H. Sellards in Tex. Univ. Bull, 3232, 
and presumably has been discarded by Tex, Survey, being preoccupied 
hy Nimrod ts. of Plummer. 

F. M. Bullard and R. H. Cuyler, 1935 (Univ. Tex. Bull. 3501, pp. 197, 198, 
240), named the shale lying below Camp Colorado Is. and above Stock- 
wether Is. in MeCulloch Co. Colorado River region, the Salt Creel Bend 
ah 

Nineveh limestone member (of Greene formation) 
Permian; Southwestern Pennsylvania and northern West Virginia. 


L C White, 1891 (U. & G. 8. Bull. 65, pp, 22, 32-33), Nineveh ta., T to 30 ft 
thick Several I» layers separated by shales. Lies 75 to 100 ft, above Tish 
Creek aa. nnd 25 to 30 ft. below Nineveh coal Included in Dunkard Creek 


series [Dunkard group]. 


Nineveh sandstone member (of Greene formation), 
Permian: Southwestern Pennsylvania (Greene and Washington Counties), 


1, C, White, 1801 (U. 8, G. R, Bull, 65, pm 22, 22) Nineveh shales and ss, 25 tt 
thick on Dunkard Creek, Greene Co.: lie 20 ft, above Nineveh eon] and 230 fi 
below Gilmore ss Included in Dunkard Creek serie [Dunkin] group], Also 
Nincreh ge. (massive yellowialhi-zeny coaraesctrained ss), Which Hes 225 to 250 


ft. below Gilmore ss, Named for exposures near Nlneveb, Greene Co. Pa, 


151627 38 I7 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


1500 


Nineveh. 

A name applied by drillers to several sands of probable Upper Dev. 
age in western Pi. because first discovered to be productive at Nineveh, 
Greene Co. The Nineveh 30-foot sand lies btw. 100-foot sand above 
and Snee sand below. 


Ninole basalt. 
Tertiary or older: Hawaii (Kau district). 


H. T. Stearns, 1926 (Geol. Soc. Am. BulL, vol 37, p. 150) Ninole basalt, Vioawnll 
nsgignod to Tort, (?). 

H. T. Stearns, 1930 (U. S. G, S, W, 8. P, 016) Ninole basalt Lava flows, chiefly 
maasive gray pahochoe, often in beds 76 ft, thick, interstratified with a few 
beds of aa About 200 ft, below top occurs a bed of compact fine-grained dark 
red to brown palagonitle tuf, wsunlly 2 ft, thick but reaching a known maximum 
of about 15 ft At Noguchi tunnel a lava flow is interbedded with the tulT. 
Thickness of Ninole basalt unknown, but 2,100 ft. of It is exposed at Makaalia 
Peak, at bead of Hile Valley. ‘Type section fs exposed in walls of Ninole 
Valley, at Pou Enuhe, 


Ninos sehist. 
Pre-Cambrian: Central northern New Mexico (Las Vegus region). 
C. [R.] Keyes, 1916 (Iowa Aend, Sci. Proc., vol. 22, pp. 251-259; also Conspectus 
Of geol, fms, of N. Mex, pp. 4, 10). Ninga &chists.— Lower and principal schistose 
section above Azoic onelstes in Solitario Mtn region NW, of Las Vegas Thiek 
ness 1,000 ft. [Derivation of name not giyen.) 


tNlobenton sandstone. 

Drillers’ name for a ss, that forms top bed of Carlile sh. memb, of Benton 
sh. (Upper Cret.) in NE. Colo. and Ellis and Hamilton Counties of 
western Kans, The top of this ss, is base of Niobrara fm, in that region, 
The term is a contraction of Niobrara and Benton,’ and hus been 
replaced by Code ss. 


Niobrara formation (also Niobrara limestone), (In Colorado group.) 
Upper Cretaceous: Nebraska, South Dakota, North Dakota, central 
southern and southeastern Montana, eastern Wyoming, eastern Colo 
rudo, northeastern New Mexico, Kansas, and southern Minnesota. 


F. B. Meek and F. V. Hayden, 1862 (Phila. Acad. Nat. Sei. Proc, vol 9, pp. 410, 


221 Niobrara dit (Formation No. & of Cret.).—Upper part is bend-gray calc. 
mart weathering to yellowish or whitish chalky appearance; lower part is Ight 
yellowish and whitish Is. Total thickness 200 ft. [Fossils listed.] Occurs in 


hluff& along the Missouri below Great Bend to vicinity of Big Sioux Itiver, niso 
below there on hilltops. Ovyerlies Fort Benton group [Benton eh.) and under- 
lie» Fort Pierre group [Pierre sh.]. 


Is upper fm, of Colorado group. In some repts on eastern Colo, the 
Niobrara deposits have been treated as à group, divided into Apishapa 
sh. above and Timpas 1s. below. In some regions the deposits are 
chiefly or wholly sh. and are called Niobrara sh. 

Named for exposures along Missourl River near mouth of Niobrara River, 
Knox Co, Nebr. 

INiobrara group. 

Miocene, Pliocene, and later (?): Eastern Wyoming and Colorado, and 

western and northern Nebraska. 


O, € Marsh, 1875 (Am. Jour. Sci, 8d, pl. 9, pp. 5 At close of Mio, a sub- 
widencee took place B. of Rocky Mtns. A great Plio. lake wax thus formed directly 
over the eastern Mio. basin, having nearly the same boundaries on N, and W., 
but extending much farther E, and stretching S. nearly to Gulf of Mexico 
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It covered an area at least 5 times ag groat am the older inko, while itg deposita 
attained a thickness of nearly or quite 1,500 ft. This lake basin may with 
great propriety be caned the Niobrara Basin, since Niobrara Hiver cuts through 
typical strata for more than 200 iml The beds im this basin lie nearly 


ontal They are light in color, and much more aren. than the Mio, below 
The upper struta consist of hard gas. or culo, grits, which weather but slowly, 
and hence ati) form the great table-lands over much of the basin Writer his 
traced these high plateaux and the intervening isolated butter from near Black 
Hills 8. to Arkansas River, and found them all of Pllo. nge. South of Smoky 
Hill River these strata rest directly on the Cret, 

A. Hague, 1877 (U. S. Geol, Expl. 40th Par., vol. 2, pp, 4: 
For the Plia. strata of Tertiary plains of Wyo, E. of Colorndo Range, the name 
Niobrara, first suggested by Prof. O, C. Marsh, haa been retained, The beda con 
siet of marls, clays, coarse and fne Aza, aud egis., wilh some nearly pure Iss, 


67-11), Niobrara boda. 


The fhe marly se, are predominant and light-colored Iss. exceptional. Thick- 
ness 1,200 to 1,500 ft.  Uncon. overlies White River and older fma, Contains 
Plio, fossils. 
€. King, 1878 (U. S, Geol ExpL 40th Par, vol 1, pp. 4: 
group.—Kast of Colorado [Front] Range the great Plio. lake stretched from base of 
astward well toward Miss, Valley, and extended in NUS, lini 


458, 514). Viobrara 


Rocky Mtn system 
from lowlands of Tex. to unknown distance Into British Columbia, Deposited in 
like named Cheyenne Lake, Correlated with North Park group and Humboldt 
group, Ie older than Wyoming cel. und younger than White River group 

H. F. Osborn, 1900 (U. 8. G. 8. Bull. 301, p. 115). Upper Miocene end (P) lower 
Pliocene —First pliasé (Arikaree fus.) in part, Ineludes Port Niobrara ("Nebraska 
fm"), Nebraska, 

H. F. Osborn, 1918 (Am, Mus, Nat. Hist. Mem., n. &, vol 2, pt. 1, pp, 23, 25) 
Fort Niobrera fm—Upper Mio, or lower Pilo Name Niobrara fm. is preoccopled 
in Cret. Type toc. on Niobrara River near Fort Niobrara [Cherry Co.], Nebr. 
This ia “Horizon F" of Hayden and Leidy, 1869, and lower part of "Loup Fork" 
of Hayden, [Fosse Meten On pp. 9, 25, 25, he calls the beds "Nlobram 
Hiver." ] 


Includes Oxnllaln and Arikaree fms, (the former of Plio. and Mio. nge 
and the latter of Mio, age) and possibly later deposits, The Niobrara 
River is cut in Ariknree fm., the Ogalala being absent in that aren, 

fNiobrara River formation. 

See 1918 entry under Niobrara group (Tertinry). 

fNipigan group. 

Pre-Cambrian (Keweenawan): Canada, 

Name introduced by R. Dell, 1875 (Canadinn Nat. nnd Geol, 2d ser., vol. 
T, pp. 49-51), for the rocks now known as Acicenawan series. Named 
for Nipigon Basin, where the rocks have their mux. development in 
Canada. 

ranite 
Devoninn (2): New Bruuswick 


G. A. Young, 1010 (Canada Geol. Sory. Samm. Rept. 1909, p. 220). 
Nipissing clay. 

Pleistocene: Ontario 

A, P. Coleman, 1808 (Ont. Bur. Mines Ann. Rept., vol. 15, pt. 1, p. 297). 
Nipissing diabase. 

Pre-Cambrinn (Keweenawan): Quebec and Ontario. 

M. E. Wilson, 1012 (Canada Geol, Surv. Summ, Rept. 1911, p, 278) 
Nipissing. 

Name applied to glacini lakes, of Pleist. age, in Great Lakes región 

(See U. S. G. S, Mon, 53, 1015, p. 469.) 
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€ 


1 


c 


B, 


UC. 


E. 


Named for exposures in Nittany Valley, Center Co. 
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Nipple Mountain series. 
Miocene: British Columbia. 
» Reinecke, 1015 (Canada Geol, Surv, Mem. TA, pp. ST, 00). 
Nisconlith series, 
Jambrian (?): British Columbia. 
G. M. Dawson, 1890 (Canada Geol, Surv,, n, 8, vol. 4, pp. 315—215), 


These rocks were assigned to Camb, until 1912, when R, A, Daly assigned 


them to pre-Camb., as did Drysdale in 1917. 


Nisconlithiam series, 
A term applied by €, [R,] Keyes to rocks of Cordilleran region interpreted 


as having been formed during early part of pre-Animikie erosion interval 
(See Iowa Acad. Sci. Proc, vol, 24, p. 56, 1917.) 


Nishuabotua sandstone, 
Upper Cretaceous: Southwestern Iowa. 


A, White, 1867 (Am, Jour. Sci., 2d, vol. 44, pp. 27, 31). Niahnabotany es —Conrae 
grained frinble ferruginous ssa sometimes more than 30 ft, thick, lying uneon. on 
Conl Measures in Mills, Montgomery, Cass, and Pottawatomie Counties, OF aup- 
posed Cret. age and suspected to be part of Dakota group. 

A. White, 1870 (Iowa Geol, Surv,, vol, 1, pp. 26, 1674-, 289, pl, at end), described 
fms, of Iowa and divided Crot. into (descending) Zpoccramus beds, 50 It; Wood- 
bury sss, and Shales, 130 [t ; Nixhnabotany ss., 100 tt. 


Named for East Nishnabotna River, 
Nisky limestone, 
Middle Ordovician: Eastern Pennsylvania (Lehigh Valley district). 


E, T. Wherry, 1909 (Sci, n, s., vol. 30, p. 416). Nisky fm. (Black River) —Gray 


very sholy 1s., 100 ft, max. Underlies Nazareth cement rock and uncon, overlies 
Coplay Is. 

L, Miller, 1911 (Pa. Topog. and Geol Surv. Rept. 4), called the fm, Nishy T 
"Is quarried near Nazareth," 


Derivation of name not known. 
Btw, 1910 and 1927 this name was used in several Pa, Geol Survey and 


other repts, In 1928 (letter dated March 26) B. L. Miller stated: (See 
quotation under Coplay ts.) 


Nitinat formation. 
Jurassic or Triassic (?) : British Columbin. 


H. Clapp, 1910 (Canada Geol. Surv. Summ. Kept. 1909, p. S8) and 1912 (Canada 
Geol. Surv. Mem, 13, p. 44). 


Nittany dolomite. (In Beekmantown group.) 
Lower Ordovician: Central Pennsylvania (Center and Blair Counties), 


western Maryland, and western Virginia. 


O. Ulrich, 1911 (Geol. Soc, Am. Bull.. vol. 22, pp 32. 658, pl, 27) Nittany dot 
At Bellefonte consists of (descending): (1) Massive lighteeray. finely crystalline 
dol, 198 ft.; (2) alternating beds of light- and dark-gray crystalline dol. in beds 
of medium thickness, 313 ft.; (3) gray crystalline dol, some chert, and a little 35. 
132 ft.; (4) mainly thick-bedded, in part probably slightly cale, dol, Nght te 
medium shades of gray, crystalline to compact, 624 fl, Underlies Axeman[n] 1% 
and overlies Stonehenge ls, [AH these fms, belong to Beekmantown group.) 
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TNittany Valley limestone, 
Ordovician: Central Pennsylvania (Clinton County). 


H. M. Chance, 1880 (2d Pa, Geol Surv, Rept, Ge pp. 17-24) Trenton, Birdseye, 
Black River, ete, are ull exposed in Nittany Valley, [In several places he used 


Nittany Valley ta, and Nittany Valley las.] 


Niverton shale. (In Conemaugh formation.) 
Pennsylvaninn: Western Maryland and southern Pennsylvania. 


C, K. Swarts, 1922 (Md. Geol, Surv, vol, 11, pp. 07, 114, pl. 6) Niverton sh.—A bed 
of dark to olive sh., 8 ft, thick, found at various places In Castleman Basin above 
lower bench of Clarksburg Is. Contains great profusion of a new mp, of Pleurd- 
phorus and a few Betheria ortoni. Well exposed on W. bank of Castleman Hiver 

1.5 mi. S. of Nivertop, Pa. Rests on Lower Claryeville coal aml Hes 25+ ft. below 


Upper Clarksburg Is. 


Nixon sand 
A subsurface sand, of Chester (late Miss) age, in southern Ind. that has 
been correlated with Sample ss. memb. of Gasper oolite, 


Nizina limestone. 
Upper Triassic: Eastern Alaska (Nizina-Tanana region). 


0, Rohn, 1000 (U. S G. S, 21st Ann. Rept., pt. 2, pp. 429, 421, 
applied Nizina i», to the 1s, he named, in that rept, Ohitistone ls. 


G. C. Martin, 1916 (Geol, Soc, Am, Bull, vol, 27, p. 690), introduced Nising Is, for 
tlie thin-bedded iss. forming upper conformable part (1,000 ro 1,200 ft.) of Chitistone 


^, ensmally 


Ariya lys, composing lower 


Is, ng defined by Rohn, and restricted Chitixtone to the 
and major part (1,800 to 2,000 ft.) of the original €hiti2tone, The Nitinn lg. 
ia overlain by McCarthy sh. (Sce also G. C. Martin, U, E, G. S. Bull. 776, 1920.) 


Noab Parker horizon, 
Lower Cumbrian: Northwestern Vermont (Franklin County). 


551 Noah Parker. horizon. — 


shales nnd sss, The fm., 


G. E, Edson, 1906 (Sth Rept. Vt. State Geol, pp. 1 
The type of the Lower Camb, terrane is represented 


by a series of led passes westward from and over W, part of Noah Parker 


farm, in town of Georgia, Vt. This is last exposure of this horizon in N. part of 
Georgia, nithough the fm. to W, continues northward, 
G., E, Edson, 1908 (6th Rept. Vt, State Geol, pp. 210-220). Noah Parker horizon 


The Olenelius zone of Walcott, Type loc, in Georgia, Vt., on farm of Noah Parker, 
W. of highway paselng Chase's corners, where the rocks ure shales and ses, 


Noatak formation, 
Mississippian (upper and lower): Northern Alaska (Nontak-Kobuk 
region). 


P. S, Smith. 1913 (U. 8. G. 8. Bull, 5:65, pp. 55, 69, 74, mnp) Noatak 4o.—Chicly 
ex, With subordinate gtzite, sh., and thin les,  Underlies Lisburne ix. (Miss.) and 
overlies Upper Dey, 18 Contains large fauna of Miss. age Possibly some of 
lower bedg may be very fate Dev, but there ia considerable reason for believing 
the fm, ix all Miss, Occurs most extensively in central and W. parts of Noatak 
Basin, from the canyon ns fur D. as camp of Aug. 9. 

P, & Smith and J. B. Mertic, Jr., 1950 (U. 8, G. 8, Bull. 815, p. 153) Noatokle fm 
At its type loc, in W, part of Nostak Valley btw Nimhukiuk and Kugurvrok 
Rivera, was originally described by Smith in 1913, under designation Noefak sw, 
but work of that date did not yield a complete section Across the strike For 


this reason, and also becnuse other Mise rocks have in present rept been assembled 
nnd treated collectively with original Noatak sx, it rable to creat 
a new and more comprehensive cartographie unit, to be Known as Noatak fm. 
[Long description.) — Underlies Lisburne Is. ond includes all preL4sburne Miss 
rocks in northern region In some arens includes numerous cherty beds and, along 
Killik River, a peculiar chert egl All variations may be seen biw, chert cgl 
|. chert breecin. Present available evidence seems to Justify hypothesis that 
stoup of rocks confined essentially to northern Alaska 


and s 


Noutak fm, is a 
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Nobleaville dolomite 

Silurinn (Niagaran): Central Indiana. 

E. M. Kindle, 1004 (Ind. Dept, Geol and Nat. Res. 28th Ann. Rept, p. 407 
Votleavilie dol—Uard thin-bedded Dbuff-colored dol. 100 ft, thick, containing an 
ohter Niagara faunn (Lockport fossils} than Huntington Is.. whieh contait 
Guelph fauna. 

KE, e Cumings and R. R. Shrock, 1928 (Geol Soc. Am, Boll, vol. 39, p. 585) 
Noblesville fm. of Kindle (1004) fs based om the highly duclined beds in think 


of a re that may lie in the Liston Creek, or more likely in both the Liston 
Creek und Mississinewgs fms It Is certainly not permissible to name a f from 
a reef facies that in no way represents the typical fm., either Hthologicnlly o: 


faunally; and the name Noblesville is therefore regretfully abandoned 


Named for Noblesville Twp, Hamilton Co. 


7Nodaway limestone (In Shawnee formation,) 
Pennsylvanian; Northwestern Missonri. 
J. A. Gallaher, 1898 (Mo, Bur. Geol. and Mines Bien, Rept, p. 53). Nodawey fa. 
contains Musuling and Bryozoa, underlies Nodawny or No. 9 conl, amd overlles coal 
No. 8. 
Is a part of Deer Creek 1s. memb. of Shawnee fm.. older name, according 
to H, Hinds and F. €, Greene, 1915 (Mo, Bur, Geol. and Mines, vol. 18) 
R. C. Moore, 1986 (Kans. Geol. Surv. Bull. 22, p. 181), cites Hinds nnd 
Greene and includes this 1s, in synonymy of Deer Creek Is. 
Named for exposures at Nodaway, Andrew Co. 


tNoel shale. 
Devonian (2): Southwestern Mis 


ouri and northwestern Arkansas 

G. T. Adams, 1904 (U. 8S. G. 8. P. P. 24. p, 24) Noel sh Previously deserted by 
Ark, Surv. under name "Eureka sh," (preoccupied) Hence renamed from town 
of Noel [McDonald Co, SW. Mo], where It is typically exposed Often black, 
but not infrequently ft has a greenish and sometimes a yellowish appensrmune 
Thickness from à few in, up to 70 ft.; usually averüges 15 to 30 ft, Thus far 
it hag never been found lying on Polk I 


you 18., ax does the Sylamore, It com 

monly rests on Key be, or, Where that ls absent, on Yollville fm. In upper part 
it contnins at some places thin limy layers, and when not abruptly succeeded Dy 
the even-bedded St. Joe memb. of Boone fm., It grades upward into that fm 

G, L Adams and & ©. Ulrich, 1905 (U. 8S, G. 5. Fayetteville folio, No, 119) tit tex] 
that the 30 to TO ft. of black carbonaceous fissile eh. forming upper memb, of 
Chattanooga sh. and overlying 0 to 75 ft. of light-colored ss. called Sylamore 
memh. of Chattanooga sh., is the shi, exposed at Noel, 


TNogal formation. 

Permian: Southeastern New Mexico (Roswell artesian busin) 

A. G. Fiedler and 8. S. Nye, 1933 (U, 8. G. S, W., S P. 63m. Nogal fm—A litho 
logic unit consisting ehiefly of red beds, gyp., and anhydrite, but including inter 
bedded 1s. in thick beds, dolomitie Is, 88., xh, and salt Thickness 1,000 to 
2,000-4- ft. Is 1,000+ ft, thick in vietnity of Nogal Canyon, for which it is 
numed Underlies, apparently conformably, Picacho la, and rests on Abo ss, In 
SE. part of basin it gives place laterally to a thick Is. section, which Ia tenta- 
tively included In Picacho le The Nogul fm. dilfera from the younger Pecos tm 
in that it is usually much 
tion of red beds, The sul fm. 14 considered by geologista working in SE 
N. Mex, to be Yeso fm. of Lee and Girty, and it forme lower part of Chapadern 
fm. of Darton in this region. The Picacho ] of this rept ja considered hy 

geologista working in (hls reslon to be the San Andres Is. of Lew and Girty. 

W. B. Lang, 1037 (A. A. I’, G. Bull, vol. 21, No. 7). Picacho 1& 1s bere abandoned 
for San Andrea ls. memb. of. Chupadera fm., and Nogal fm. ie here 
being replaced by Londo sS memb. of Chupader 


nore thickly bedded and includes but & small propor 


abandoned, 


fm. (above) and Yes 
of Chupadera fm. (below). [As originally defined and heretofore used 3a 


memh 
Andres 
In rested on Yeso. The recognition of Hondo sx involves slight redefinition of 
San Andres and Yeso.] 
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Nogales division, 
A term applied by E. T. Dumble (Am. Inst. Min. Engrs. Trang, vol 29, 
1900, and vol 31, 1902) to 1,000 ft. of “lute Tertiary’ [now assigned to 
Cret. or Tert.] lavas, aggls,, and « 


as and 
, and Cochise Co., SE. Ariz. Probably named for 
Ariz 


zs, with some andesitie la 


tufts, in Sonora, Mexic 
Nozules, Santa Cruz Co 


Noix oolite member (of Edgewood limestone). 
Silurian (early): Northeastern Missouri and southwestern Tilinois, 


C. R. Reyes, 1898 (Iowa Acad, Scl. Proc, vol. 5, pp. 59, 62). Noir oolite.—Very 
white massive fossiliferous oolite, 4 to 7 or more ft, thick, lying om Bufalo shales 
(Ord.) at Louisiana, Mo, and vicinity, and extending over area of 100 oj. mi. in 
Pike and Lincoln Counties, Mo., and Culboun Co. IH. Underlies B č Green Is. 

E, O. Ulrich, 1911 (Geol, Soc, Am, Bull, vol, 22, pl. 28), Note oolite uncon, under- 
lies Brussüeld le and uncon, overlies Girardeau Is 

T. E. Sava 1813 (Geol. Soc. Am. Bull, vol. 24, pp. 851-376). Noiw oolite memb, 
will refer to local oolite f; of Edgewood fm. that is—upper half to two-thirds 


of Cyrene memb. of Edgewood, 

C, R. Keyes, 1914 (Ain, Jour, Sci, 4th, vol. 37, pp 250), included in No 
the upper local oolitie Is. or Noix oolite of previous repts as well as under 
nonoolitie Is, resting on Girardenu 1s, and discarded Cyrene ments 

S. Baseler, 1915 (U, S. Nat, Mus, BWL 92, vol. 2, pl, 4). Nois oolite overlies 

wood Is, and underlies Bowling Green dol 

E B. Branson, 1918 (Univ. Mo. Bull, vol. 19, No. 15). Noir oolite memb. of 
NWdserood fm., 8 to 10 ft, thick, is a Toenl phase of Cyrene 1s. memb, of Edgewood, 

in btw. typleal Cyrene and the Bowling Green, Occurs in Mo. only 


which 
near Louisians, 

At present the U, S. Geol. Survey divides Edgewood Is. into Bowling Green 
Is. memb. above and Noix polite memb, below, the underlying fm. being 
Girardeau 1s. 

Named for exposures along Noix Creek at Louisiana, Pike Co, Mo, 


Nolans limestone. (In Sumner group.) 
Permian: Northeastern Kansas, 


k. €. Moore, Jan.-Fvh. 1956 (Tour. Geol, vol. 44, No. 1, pp. 5-9), divided Sumner 
group into (descending) Wellington [restricted], Donegal, and Nolans fms., but did 
not define the new names Donegal and Nolana 

HK. C, Moore, Sept, 1936 (Kang, Geol, Sac, 10th Ann. Field Conf, Guidebook, p. 12 
Nolan ls. underlies Pearl sh, overlles Odell sh, and Includes (descending) 
Herinzton 1$, Paddock sh., and Krider 1s. [Derivation of name not stated.) 


Nolichucky shale, 

Upper Cambrian: Kastern Tennessee, western North Carolina, and south- 

western Virginia. 

A, Kelth, 1896 (U. 8. G. 8S, Morristown folio, No. 27, p. 2). Nolichucky sh.—Calc. 
naive blue Is. in upper portion. When fresh 
the shales and shuly Isa. are bluish gray and gray, but they weather readily to 
vations shades of yellow, brown, red, sd green Over much of region the fm. 


shales and shalby lee with beds of m 


is nearly uniform, and contulns only yellow and greenish-yellow wh. Passing 
NE. to N. of Holston Hiver the Is, beds become more prominent and the shales more 
highly colored and cale. Thickness 400 to 750 ft. Very fossillferous.  Overlies 
Maryville Ia. and underlles Knox dol 


ion, The name, however, first 
appeared in print in 1894, in U. S. G. S, Estillville folio (No. 12), by 
M, R. Campbell, who accepted Keith 


Foregoing is original definition in type re 


name nnd correlated the rocks af 
Estillvillée area with those of Nolichucky type loc. He described the 
fm. ns consisting of 500 to 730 ft. of cale. sh. carrying lentils of blue 1s., 


the center of fm. in Carter Valley consisting of a lentil of massive blue 
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Ic 400 to 500 ft. thick. Underlain by Maryville Is, and overlain by 


Knox dol 
Named for exposures along Nolichucky River, Greene Co,, Tenn. 


Nome group. 


Karly Paleozoie or older: Northwestern Alaska (Seward Peninsula). 
A. H. Brooks, G. E. Richardson, and A. J, Collier, 1001 (Reconn. Cape Nome and 
Norton Bay regions, Alaska, in 1900; I S., G. SN, Spec. Pub., p. map) Nome 


à and eale, sehists, with many greenstone mutrusives and 


eraphitie m 


Erica — 
ome e ritlie schists of undet, orisin: green schists common Broadiy speaking 
the rocks are cak Thickness 5,000 to 6,000 TT Overties Kuzitrin series Differs 


from Kuzitrin series and from older Kiglaatlk series in character of metumorphiam. 
Con hardly be considered a strat. unit, as lithological constitution of Its beds is 
rather heterogeneous, Most typically developed to S, of Kiglunik Mtns and 
Bendeleben Mtns, 


Nomlaki tuff member (of Tehama and Tuscan formations ) 
Pliocene: Northern California (Tehama County}. 
R. D, Russell and V. L. Vander Hoot, 1931 (Univ, Calif, Pal Bul. Dept, Geol. Sel.. 


vol. 20, No. 2, pp. 12-15). Nomlaki tuff memb—A massive conre 
tul memb. that occurs near base of Tehama Im, aod also near base of Tuseso fm 


ainat pumice 


Is of daciiic composition and consists of white pumice fragmentis embedded in a 
medium- to light-gray matrix of glass and crystal shards. Most of pumice frag 
s than 3 in. max. diam., but they ocensionally exceed 1 ft, Upper 


ments are le 
0 ft. of the tuf has a salmeon-pink color, in marked contrast to the predominant 


y below. Thickness variables in Tehama Co. the max. is 50 ft. A sepat 


ut 


designation for this tuff memb, scems advisable because of its highly distinctive 


nppenranee, Gucithe composition in contrast to the andesitie Tuscan, much wider 
distribution, and value as a horizon marker. The Tehama fm. with exception of 
this tuff memb, contains only a very subordinate amount of voleante debri The 
wit memb. is therefore onmed for its good exposures on old Nomlaki Todian 


Reservation, 1n Tehama Co 
Nonesuch shale. (In Oronto group.) 
Pre-Cambrian (late Keweenawan): Northern Michigan and northeastern 
Wisconsin. 


R. D. Irving, 1883 (U. 8, G. 8, Mon. 5, pp. 2: 24, pla. 17 and 18) The 
Vonesuch ah, belt consists of black sh. and gray ay It overlies Outer esl and 
underlies a red es. [Freda 83.]. At Nonesuch mine, SE sec. I, T. 51, Kh. 43 W, 
the is seen with a thickness of over 200 ft, trending N. 45^-50* E 1nd 
dipping SE. 28°. Near base of the sh. is the ss, seam, 4 fr, thick, worked at 
Nonesuch mine for ite copper, and known as Nonesuch lode 


According to C, R. Van Hise and €, R. Leith (U. S. G. S. Bull. 360, p. 
1000) the Nonesueh sh. has been traced 125 mi, and varies in thickness 
from 125 to 500 ft 


Named for occurrence at Nonesuch mine, Gogebie Cò, Mich 


Noodle Creek. lime 
A subsurface unit, of Penn. age, in Noodle Creek field, Jones Co. north- 
central Tex., lying at 2,500 ft. depth. 


Noonday greensand. 
A name locally applied to Tyler greensand of Wendlandt and Knebel in 
Smith Co., Tex. 


Nora limestone 
Upper Devonian: Central northern. Lowa 


A. O. Thomas, 1018 (Scl, n, s, vol. 37, p, 459) A new subst: for which Nora Tr 
is proposed, is added ax lowest memb, of Lime Creek stage Uncon. overlies Codat 
Valley stage in Floyd Co, 
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According Lo C. L. Fenton (Am. Jour. Sei, 4th, vol. 48, 1919) this Is 
possibly belongs to Cedar Valley Is, In 1924 (Univ. Mich, Pub. Contr, 
Mus. Geol, vol. 1, frontispiece) C. L. and M. A. Fenton divided the 
Cedar Valley into (descending) Nore, Shell Rock, and Lower Cedar 
Valley. 

C. H. Belanski, 1027 (Am. Mid. Nat, vol. 10, No. 10), redefined Nora substage of 


Shell Rock stage to include at base the uppermost part (first Actinostromea one) 
of Mason City Is. of previous repts. He divided his Nora suhstnge into (descend 


nd First Actinostroma one, 


ing) Second Actinostroma gone Platyunrachetla: gone, 
and described it as consisting of 0-20 ft. of hard white stromatoporoldnl ls, mag 
sh.. shaly ]s, and (in northern phases) dol. 
Numed for exposures in an abandoned quarry near Nora Junction, Floyd 
Co. 
See nlso under Shell Rock ls. (Upper Dev.), 
Nordenskiöld Aneite. 
Jurassic or Cretaceous: Yukon Territory, Canada, 
D. D, Calrnes, 1910 (Canada Geol, Surv, Mem, 5, p. 29), 
Nordheimer formation, 
?) 


© H. Hershey, 1906 (Am. Jour. Sci, 4th, voL 2 
Binck slaty sh, with max, estimated thickness of 
ment of conrse ss, apparently made up of debris from underlyi 


Carboniferous (7): Northwestern California (Klamath Mountains) 


pp. 58-60) Nordheimer fm 
MO ft, At base a slight develop 


quartz-bes 


rhyolite, This 88, i» nowhere more than 50 ft. thick, but can be traced for several 
miles. No evidence of noncon, btw, (he as. and the rhyolite, No other sss, and no 


2]. or Is, but contains a few thin Inyers of chert Ie badly shattered by intrusive 
rocks. No fossils. May be lute Dev. but is more likely Carbf. Some characters 
suggest Baird fm. Tt might aiao be a western representative of Trinssle Pil sbales, 
but is not likely to be any younger. "Phe valley of Nordhelmer Creek is eut in the 


fnm. 
Nordstrom oil zone. 

Subsurface Pllo, beds encountered in wells of Santa Fe Springs oil fleld. 
Los Angeles Co., Calif., that lie lower than Meyer oil zone and higher than 
Buekbee oil gone 

'Norfolk formation 
Pleistocene and Pliocene (?): Southeastern Virginin 


Ww, B. Clark and B. L, Miller, 1000 (Va. Geol. Surv. Bull. 2, pt. 1, p. 20). Norfolk: 


fm,—Clays and sanda; in places sandy clay n» in canal cute below Vortemauth : 
contnin great quantities of shell remains, making the beds distinetly enk Thick 
nexs probably not 50 ft. Buried beneath heavy mantle of later Pleist, sediments 
go that aren! extent and thickness cannot be rendily determined l'rotably forms 


northward extension of Plio. beds of N. € Fossils chiefly marine Mollusen of 
characteristic Plito, types Underlies Lafayette fm Named for Norfolk Co., Va, 
where the deposits have been recognized in deep cutting in Dismal Swamp Canal. 

T, L. Watson, 1909 (Va. Geol Surv. Bull 14, p. 9). Norfolk included. in Plio. 
Underlies Lufayette. 


Later revision of fossil lists by T. W. Vaughan and W, C, Mansfield hag led 
to opinion that these beds are Pleist. and Pho. (7). 
TNorfolk Basin series, 
Carboniferous: Southeastern Massachusetts. 


vol. 


G. R. Mansfield, 1906 (Harvard Coll, Mus. Comp. Zool. Bull. vol, 49, Geol, ser 
S, No. 4, pp. 91-271). Norfolk Basin series,—Narrow belt of sediments. which 


hear many resemblanees to members of Roxbury erties. Consists of arkose, 
coarse and fine cgis., sss, and slates much like Roxbury series. Pebbles ate com 
posed of same substances as Roxbury series Both Roxbury serlee and Norfolk 


gnnsett Basin sediments 


Basin series contain casts of sume tree trunks, The Narr 
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are redder than Norfolk Basin sediments, and latter are redder than Roxbury 
series, Connected through a narrow pass at Sheldonville with the cgls. and other 
sediments of Narragansett Basin. 
B. K, Emerson, 1917 (U. 8. G., 8. Bull 597), mapped the belt of sediments de- 
scribed above as Wamsutta fm. and Pondville cel. 
fNorinn. 
A name applied in some early repts to the anorthic rocks of the pre-Camb. 
Laurentian series Named for prevalence of rocks of this a at Esmark, 
Norway, where the norites were first described, For particulars see U. S. 
G. S. Bull. 360, 1903. 


Jorman division. 
Permian: Central Oklahoma. 


C, N. Gould, 1902 (Okla. Geol. Surv. 24 Bien. Ropt., pp. 42, 43). Norman dic.- 
All rocks of Red-beds from base of that series to lowermost gyp. ledges on X. alk 
of Gypeum Hills, Chiefly brickred clay shales with some interbedded ledges of 
red and whitish ss. To E. ses, predominate, but along base of Gypsum Hille the 
beds are almost wholly elay, Underlies Ferguson gyp. memb. of Blaine div, where 
that gyp. is present; elsewhere extends up to base of Medicine Lodge gyp.: 


Later work showed that Norman, Cleveland Co., is not on unit named. 


Norman sandstone, 
Permian (7): Central Oklahoma. 


C, T, Kirk, 1904 (Okla. Dept. Geol. and Nat. Hist, 3d Bien. Rept, p. 10). Norman 
sse. carrying n mass of peculiar concretions commonly called petrified roses 
Well exposed on hilltops € mi, SE, of Norman [Cleveland €o.] and on biuffe at 
Purcell, Ind. T Separated from overlying Wreford 1a., or its equivalent Payne 
ss, by 15 to 40 ft. of reddish-gray sh, or clay. Gould's prior use of "Norman" bas 
been dropped, 


Normandy limestone, 
Middle und Upper Ordovician: Central Tennessee. 


M. R. Campbell, 1890 (U. S. G. S, Standingstone follo, No. 54, p. 2). Normandy ta- 
Blue cale. sh, and thin-bedded 1&, with, locally, at top, a bed of dark heavy-bedded 
brown siliceous Is, 20 ft, thick. Thickness of fm. 200 or more ft. Constitutes 
upper part of Safford's Nashville serie In McMinnville folio (No, 3 the south 
ward extension of presumably these same beds has been termed Chickamauga Ia 


Neither of these terms is definite enough for detailed mapping of central basin, 
therefore Normandy ls. has been suggested by Dr. Safford as an appropriate t 


xi 
for the two uppermost members of his Nashville series lhese two divisions are 
presumably inseparable In feld, tat are clearly distinguished from the Orthis bed, 
Which lies immediately below. Underlies Chattanooga sh. 


Includes beds of Trenton, Eden, Maysville, and Inter (7) age, 
Named for Normundy, Bedford Co, 


Normanskill shale. 
Lower nnd Middle (?) Ordovician: Eastern New York, southwestern Ver- 
mont, and northwestern Massachusetts. 


R. Ruedemann, 1901 (N. Y. Stute Mus, Bull. 42, pp, 489-568) Normana Kill ah 
{Lower Dicellograptue sone).—It is proposed to employ Normane Kill ahales Cor 
the clastic facies of part of lower Trenton, which is characterised by the graptollte 
fauna at the Normans Kill [a tributary entering Hudson River Just S. of Albany, at 
Kenwood]. Includes [in upper part] the lower Trenton Is. € of Rysedorph Hill 
[named Rysedorph Hil ogl. in Bull 49, 1901]. Under h. containing middle 
Trenton fauna and overlies lower Trenton 1s The Normanskil ehales differ 
strongly fuunistically and lithologically from lower Trenton Is, and certainly 
deserve to bo designated by separate name, Heretofore Included in “Hudson River 
shales,” abandoned because too inclusive. 


In 1911 (Geol. Soc, Am, BulL, vol. 22, pp. 871-872, 512, and pl, 27) E. O. 
Ulrich stated that Normanskil fauna (which comprises little besides 
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graptolites) oecurs in great development in Athens sh. of Tenn, and as 
sigmed both fms. to upper Chazy. 

In 1912 (N. Y, State Mus, Hdb. 19, p. >») €. A. Hartnagel stated tha 
Ryscdorph egl. is intercalated in or overlies Normanuskill sh. and in 


accompanying chart stated that Normanskill sh. includes at top Rysedorpli 
cgl. and possibly the Burden cgl. 

In 1914 (N. Y. State Mus. Bull. 1689, pp. 66-99, 140) R. Ruedemann classitied 
Upper Normanakill sh, as of Black River age, and included in it the 
Rysedorph Wil cgl., “which is intercalated at a uumber of localities.” 
He stated: "Fossils of Rysedorph Hill cgl. indicate it is younger than 
typicn! Normanskil sh, and that it intervenes in age bbw. typical Nor 
ininskil sh. and Snake Hill sh. (of lower and perhaps middle Trenton 
age), The Normanskil ah. x. atr., 1,000— ft. thick, is of upper Chazy age. 
based on evidence obtained by Ulrich in Athens trough of Tenn., and eon 

ray, mostly arglll, often more or less sandy shales with 


sists of blue to g 
thin bands of black, highly carbonaceous graptoliferous and pyritiferous 
hates, with some included grit beds; it uncon, overlies Bald Mtn Is, of 
Beckmantown nge.” [The map accompanying Bull. 169 maps Rysedorph 
Hill cgl. as overlying Normanskill sh.] In 1921 (N. Y. State Mus, Bull 
227 and 225, p. 120) Kuedemunn clussified Normanskill sh. as of Black 
River and upper Chazy age In letter to compiler dated May 3, 1927, Dr 
Ruedemann stated: “It appears that the Athens sh. in Vn, has afforded 
fossils which demonstrate the upper Chazy age of the Normanskill sh, At 


the same time here [N. Y.] an upper zone of the Normanskill sh. (that 


with Corynoides gracilis) appears to be younger and has therefore been 


correlated by me with the Lowville aud Lerny iss. No positive evidence 


for this correlation has as yet been obtained.” 

R. Ruedemann, 1920 and 1930 [Soo th entries under Rysadorph cgt.) 

L, M. Frindje, 1% (Am, Jour. Scl, Sth, vol 24, pp. 257-302, tig. 2) mapped Noz 
mana sh, In Y, Vt, and Mang. parts of Taconle quad A® mapped n Vt, it 
oecurs in SW, purt of Bennington Co, “The Normanskill fauna of Capital dist., 


N, Y, rangos In age from Chazy to possibly Black River,” 


Norrie ferruginous chert member (of Ironwood formation), 


PreOambrian (upper Huronian) : Northwestern Michigan (Gogebie district) 


aud northwestern Wisconsin, 
W. ©. Hotchkiss, 1919 (Eng. and Min. Jour. vol, 108, pp, 501, 504) Norrle ferru 
ained ferru 
Ü ft, Is « 
memb. of Ironwood fm. Uncon. underlies Pence ferruginows xi. memb. and conform 
ably overlies Yale memb. Named for Norrie mine, E. of Ironwood, Mich, 


ginowa chert memb Almost wholly wary-bedded granular and uneg 


ginous ebert& with hematite in beda and grains Thickness S0 te 


Norris limestone, (In Allegheny formation.) 
Pennsylvaninn: Southeastern Ohio. 


E. Orton, 1878 (Ohio Geol Surv, vol 3, pp. 5959, S97, pls, opp. pp. SSP, $00, H12, 


1:21) Norris Is, —Pulf is. usunlly«Jess than 2 ft, thick, ft. below Shawnee or 


Buf is. in Hocking Valley, In southern Ohlo, if correctly identified, it becomes an 


important ore horizon 
Later repts state it is sume as Snow Fork und Lower Freeport Iss. 
Named for proximity to Norris coal. 


Norristown sandstone, (In Newark group.) 
Upper Trinssie: Southeastern Pennsylvania (Montgomery County). 


E. V. d'Invilliors, 1883 (2d Pa. Geol. Surv. Rept. D, wol, 2). Mesorete fm. ("rias 
“New Red," “Norristown 58." ete, ).—Dnaltered red ses, and shales trap dikes, and 


altered beds, and cgl. beds 


Probably same as Stockton fm, 
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{Norristown shale. (In Newark group.) 
Upper Triassic: Southeastern Pennsylyania (Bucks and Montgomery Coun- 
ties). 
and Montgomery 
pt. 2, pp. 20589 


B. &. Lyman, 1803 (Pa. Geol, Surv, geol and topog, map of Buck 
Counties) and 1895 (2d Pa. Geol, Surv. Summ, Final Rept., vol. 
9638). Norriatown shales,—YXed shales, brown and gray 88, and pebble rock, 6,100 
rt. thick. Underlies Gwynedd sbales, Is basal fm. of Mesozoic. 


^ 


Same ns Stockton fm, 
Named for exposures at Norristown, 


tNorristown stuge 


Pennsylvanian: Western Arkansas coal field and central eastern Oklahoma, 


A. Winslow. 1896 (N. Y. Acad. Sel. Trans., vol 15, pp. 51-52). Novefetown stage— 
Ss. 100 ft, thick in Okla., where It overlies Booneville stawe and underlies Tomlinson 
stnee, In Ark usually consists of two sss, (upper one O to 200 ft, thlek and 
lower one 100 to 200 ft, thick), underlies Spadra stawe (absent in Ind, T.), and 
overlios Booneville stage. In Ind, T. underlies Tomlinson sh., the intervening Hart 
well as., Belyn sh, and Ozark as. of Ark being absent. 


Same as Hartshorne s8, later but better-established name. 
Probably named for Norristown, Pope Co., Ark., just across river from Dar 


danelles. 


North amygdaloid, 
PreCambrian (Keweenawan) : Northern Michigan. 
Name long in use locally, Used by B, S, Butler in U, 8, G. S. P. P. 144, 
1029. Belongs to Central Mine group. Is older than National ss, and 
younger than Calico amygdaloid. The mineralized part is the North lode. 


Derivation of name net known. 


North flow. 
Includes North amygdalold and underlying trap 


North Ada limestone. 

Miners’ local name for an ore-benring Is. 3 ft. thick, In lower part of 
Oquirrh fm. (Penn.), Stockton dist, central northern Utah. Lies 140 ft 
below their St. Patrick ls. and 18 ft. nbove their South Ada Is, Exposed in 
Ada claim. (See U. S. G. S. P. P. 173, 1932.) 


North Amherst granite. 


Late Carboniferous or post-Carboniferous: Central Massachusetts. 


B. K. Emerson, 1898 (U. 8, G. 8, Mon. 29, p 2238), North Amherst granite. A pecu 
Har rock appearing ie hills SE. and W. of North Amherst Station nnd at foot of W 
slope of Pelham Ridge E. of D. Hawley’s, beside a brook 

B. K. Emerson, 1914 (personal communication). fhe North Amherst granite ia same 


as Williamsburg granodiorite, 


Northbrae rhyolite. 
Pliocene: Western California (San Francisco region) 


A. €, Lawson, 1914 (U. S. G. S. San Pranclaco folio, No, 193). Northbrae rhyalite,— 
Numerous isolated patches of white rhyolite lava, apparently the remnants of a 
flow the greater part of which bas been removed by erosion Thickness probably ne 
where exceeds 100 ft. Occurs on W, elope of Berkeley Hills N, of Berkeley, Rests 
on w ) surfnce of Franciscan ond Cret. fms, Overlain by Campus nnd Orinda 
fms, Named for occurrence in Northbrne dist, near Berkeley, 


Northbridge granite gneiss. 
Pre-Cambrian: Central southern Massachusetts and northwestern Rhode 


Island 


D. K. Emerson, 1898 (U. 8. G. S. Mon. 29, p. 18), showed Vorthbridge gnelsg of Wor- 
Mass, a3 older than Sutton gneisx (All of definition.) 


oatu Co. 
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E. K Emerson and J, IL. Perry, 1903 (Geol of Worcester, with map) Northbridge 
gneis Light gray, tinted flesh red by feldspar. Oldest fm. in area. Overlain by 
Weethore qtzite 

p. K. Wmerson, 19017 
granite oneias—Occupies a broad aren 


S. G. 8. Bull. 597, pp. 155-156 nnd map). Northbridge 
, With à core of coarse, slightly gneissoid por 


phyritie microciine-biotite granite and a broad border of completely mashed, 
Named for occurrence at North- 


tretched, and penciled, highly muscovitic gnoi 
bridge, Worcester Co., Mass Asshmed to Archean (7) 


North Butler amygdaloid. 

PreCambrian (Keweenawan): Northern Michigan. 

Name long in use locally. Used by B. S. Butler in U. S, G. S P. IF. 
144, 1920 Belongs in Central Mine group. Older than Mase amygdaloid 
and younger than Butler amygdaloid. The mineralized part is North 
Butler lode. Probably named for its occurrence N. of Butler amygdaloid. 


North Butler flow. 
Includes North Butler amygdaloid and underlying trap. 


North Carolina grit. 
Commercial term for quartz egL at Parkwood, Moore Co, N. C, that is 
used for an abrasive material. 
‘North Denison sand. 
Lower Cretaceous (Comanche series) : Northeastern Texas and southeastern 


Oklahoma 


R. T. Hill 1894 (Geol Soc. Am. Bull, vol. 5, pl. 13, pp. 302, 303, 325 
North Denison asamda—lToskslliferous beds characterized by alternations of exces 
sively ferruginous laminated sands and clay, whieh by infiltration and induration 
are sometimes converted into fossiliferous hematite. Thickness 100 to 150 ft. 
Overlie Marietta clays and are inseparable from overlying Pawpaw clays; all 
included in Denison beds  Inelude, at top, Quarry 1s 

FE. W. Cragin, 1505 (Am, Geol, vol, 10, pp. 384-355), applied North Denison terrane 


to beds beneath Pawpaw terrane and above Denton terrane, or to Weno clay 


memb. of current nomencliture, 
Numed for exposures in northern half of Denison, Grayson Co., Tex. 
Northeast shale, 
Upper Devonian: Western New York (Chautauqua County) nnd north 
western Pennsylvania (Erie County l. 


G. H. Chadwick, 1923 (Gool. Soc. Am. Bull, vol. 34, p. 69). Northeast sh, is ap 


plied to beds overlying Shumla ex, and uncon, underlying Volusia sh, in Chautauqua 


Co, the uncon. representing Cuba s 

G. H. Chadwick, 1924 (N. Y. State Mus, Pull. 251, p. I Shumi s 
over 400 fr. of beds in no wise different from the Gowunda and Westfield as 
they enter the State, These, the “Portage flings of I. C. White, are here re 
named Northeast ah., from twp in Brie Co, Pa Fully exposed (bout 415. ft.) 
in Chautauqua Creek gull and on the €Canadawny (Arkwright Falls) above Shumla, 


initiates 


Here nearly burren, but castward (hey assume on easily recognized fnuna, best 
auation about this fauna under 
urg ss. to HE, Included in 


exhibited in Pierce quarry W. of Machias, [See ex] 
Machias faund,]  Northenst ah. port of Wel 
Chautauquan [Chemung] of N. Y. Survey, 

Ww. Goldring, 1921 (N, Y. State Mus. Hdb. 10, p. 369), placed Northeast sh. below 
Cuba ss, and above Shumla s4, and Included them all in Chemung. 

G IL Chadwick, 1955 (Geol. & Am. Proc, 1934, p. 11) Restudy of Upper Dev. 
correlation problems in SW. N. Y. indicates n discrepancy in thickn » along 
Genesee River and at Lake Erle of beds formerly supposed to be identical, which 


may require some further examination in field before publication of map Former 


revisiona may not have gone fnr enough In thely departure from old ideas. The 
beds involved only those above Dunkirk black sh. whose continuity with 
Cannsernia &gs& above the Wiscoy sh. has been amply corroborated Tt now seems 
llo however, that the Cuba s, S85 ft. above the Dunkirk niong Genesee River, 


ot Lake Erle, whose base there Is 


yous below, Instead of above, Northeast shal 
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520 ft. above the Dunkirk, and their top, 1,001 ft, With the known westward 
thinning of all these Upper Dev. strata, generally to about 95.52 percent a mi. 
NW., which would bring the Cuba top down to 484 ft. above the Dunkirk, the 
Cuba seems likely to connect with Shamla ss, and the Northeast to embrace all 
beds above it, perhaps including the Caltarangus. Consequently it becomes de 
sirnble to introduce focal names for two of these members Olean 
meridian, namely, Cadiz beds for the supposed “Volusia” btw. the Cuba and the 
Hinsdale ss&, and Haymaker beds for those formerly taken for the Chadakoln, 
btw. Hinedale (“quarry”) sx. and Wolf Creek cgl. The succession thus becomes 
Cuba, Cadiz, Hinsdale, Haymaker. In any event, it grows increasingly clearer that 
there are no Miss, strata in N. Y. 


on the Gen 


*Northern Lignitic. 
A descriptive term applied to Claiborne group, also to Wilcox group ond 
Midway fm., in carly geologic repts on Gulf Coastal Plain. 
A. C, Veatch, 1906 (La. Geol, Surv. Bull. 4, p, 28). The name Chickasaw fm 
or stage was suggested by Hilgurd as an approprinte equiv, for his Northern 


Lignitie (Geol. Miss, 1560, pp. 110-1 : Am. Jour. ScL, 34. vol. 2, 
304-890), for the very sufficient reason that the entire Northern Lignitie £s 


S71, np. 


within Chlekasmsw Porelhase, and its most characteristic and conspicuous outeroye 
àre on the four Chickasaw Bluffs of which the Memphis Bluff ia the last. Dail, 
however, assumed that Hilzard' Northern Lignitic was exact equiv, of the 
Lignitic defined by paleoxoologic criteria in Ala, section, and so used it. As a 
matter of fact the Northern Lienltie is à lignitiferous complex, containing repre 
sentatives of all beds btw, the Midway and the Jackson, and therefore represents 
the swamp and cstnarine deposits of the Sabine, Claiborne, and Jackson epochs 
The strata exposed in Chickasaw Bluf, tt 


> type loc, are sttatigraphically either 
Jackson or underlying Cockfleld, which is uppermost Claiborne In the whole of 
Chickasaw Parchase (about 20,000 sq. mi.) no locality of the Sabine (Lignitie) 
containing typical marine fossila ha» been found, and it le nece ry to go 100 
mi. from its border for such n locality It therefore appears necessary either to 
use the name Chickasaw fm. in sense in which Hilgard defined it or to abandon it 


fNorthileld alate, 
Lower Ordovician (Beekmantown): Northeastern Vermont (Washington 
County). 


C. IL Richardson, 1906 (5th Rept, Vt. State Geol, p. 95) [Sen 1906 entry under 
TMontpelier el. Northfield is in Barre quad. In Washington Co 


Northfield conglomerate. 
Lower Ordovician: Northeastern Vermont (Northiield Township, Washing 
ton County). 


C, M. Richardson, 1919 (11th Rept. Vt, State Geol.), [Suggests Northptold cgt. 
ns nume for geolo equiv. of Irasburg egi. in Northfield and Roxbury Twpe 
See 1919 entry under Irasburg egt.] 

C. H. Richardson, 1929 (16th Rept, Vt. State Geol, pp. 107—110) Northfield 
phase of fraaburg egt, is characterized by pebbles of devitrified rhyolite embedded 
in a paste of clay sl. from which Ruedemann identifed Deepkill (Beckmantown) 
fowsils, 

C. H. Richardson and J. E. Maynard, 1993 (15th Rept. Vt. State GeoL, p. S40). 
The Jrasburg, Albany, and Northfield cots. form base of Ord. in eastern Vt. 


North Fork shale. (In lower part of Pottsville group.) 
Pennsylvanian: Southern West Virginia. 


R. V. Hennen and R. M, Gawthrop, 1915 (W. Va. Geol, Surv. Rept. Wyoming anil 
McDowell Counties, p. 209) North Fork eh—Black sh, with lenses 1 to 2 in. 
thick of iron ore. Marine fossils. Thickness 5 to 10 ft. Lies 10 to 15 ft. below 

Keystone coal and overlies Simmons coal. Exposed flush with N. & W, Railway 


grade at North Fork, McDowell Co. 


North Haven greenstone. 
Cambrian (?): Central southern Maine (Penobscot Bay quadrangle). 
G. O. Smith, 1896 (Geology of Fox Islands, Maine, pp. 12, 13-19) North Haven 


greenstone complee—Greenstone schists, In the main apbanitic and of light-yellow 
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to grayish-green color. Includes diabases, also large masses of amygdaloidal green- 
stone aud smaller amounts of a rather tuffaceous rock, at one point breeciatike, 
Locally the greenstone ia quite plainly crystalline. The greenstone complex 
resolves itself into a series of diabase flows with accompanying pyroclastics. The 
age of these dintosic lavas bs determined us pre-Nlagurü, from their relations to 
the ut base of ? sediments, 

G. O. Smith, 1907 (U. S, G. S, Penobscot Bay folio, No. 149, p. 6). North Haven 

earlier described and mapped as North Haven 


greenstone Name applied to rocks 
greenstone complex, Ie much older than the SiL sediments and about contemp 
with Islesboro nnd Castine fms, \osigned to Camb. (7). Named for development 
on North Haven Island, Penobscot Bay. 


On 1933 geol. map of Maine, by A. Keith, this fm. is included in block labeled 
“Mainly SiL, but some of Dev, age.” 


North Higgins moraine. 
Pleistocene (Wisconsin stage): Northern central Michigan (Roscommon 
County). 
W. A. Ver Wiebe, 1927 (Papers Mich. Acad. Sci, Arts, and Lett., vol. 7, p. 161). Lies 
on N, und N 


side of Higgins Lake 


North Hill member, 
Mississippian (Kinderhook): Southeastern Towa. 


L k. Landon, 1931 (Town Geol, Surv., vol, 85, pp. 344, 847, 360-371), North Hill is 
proposed for oldest memb, of flampton fm, in BE, Iowa Thickness 8 ft: at 
Burlington 20 ft. Conformably underlics Wassonville memb. of Hampton fm, 
and rests uncon, On Enzlish River fm, and possibly in a few places on underlying 
Maple Mil! fm. Consists of (descending) : (1) oolltic Ix. (Schethotenetia gone), 3 
ft; (2) yellow 38, (Palaconeilo zone), 6 ft.; (8) semilithographic Is, (Parypho 
rhynchis gone); (4) oolltic Ix, (Chonefes zone), 9 Inehes Named for exposure on 

rth Hill, in eity of Burlington, where both upper and lower contacts are exposed, 

Is correlated with Chapin memb, of Hampton fm, of north-central province and 


with some part of the Chouteau of Mo. 
L. i, Daudon, 1988 (Univ, Iowa Studies, n. &, No, 250, vol, I5, No. 2, p. 9), gave a 
“Composite Mississippian section of Iow: in which he applied North Hill memb. 
to beds underlying Maynes Creek memb. and overlying English Hiver fm., and did 
not mention Chapin memb., which as defined occupies this interval aud has priority 
over North Hill. 
L., R. Laudon (1935) stated these beds should be removed from Hampton fm 


(See 


1955 entry under Hampton fm.) 

Kt, €. Moore, 19225. (Rept, 9th Ann, Field Conf. Kans. Geol, Soc. pp. 241, 245). I nm 
inclined to aceept Laudon's conclusions that entire North Hill memb, should be 
classed aa Chouteau, bat not the higher parts of so-called Hampton fm, 


North Lake zone, (In Negaunee formation.) 
PreCambrian (middle Huronian) : Northern Michigan (Marquette County). 


J. L. Adler, 1935 (Jour. Geol., vol, 43, No. 2, pp. 113-1320, North Lake gone of 
Negaunce fm.—Chiefly straight, medium, to thin«bedded or massive red, yellow, 
brown, nnd gray dense ferruginous cherts with interbedded hematite and limonite 
at many horizons in form of concretions (characteristic feature) and branching 

growths Some wavy-bedded portions in upper part. Thickness 050 to O70 ft. 

Grades into overlying Corning Creek zone and into underlying Malkasin Hill zone. 

[Type loe, not stated, but the map shows it around North Lake Location.) 


North Leon limestone member (of Graham formation). 

Pennsylvanian: Central northern Texas. 

D. Reeves, 1923 (U. B. G. 8. Bull. 726E, p. 117). North Leon 18. memb-—PBlne fine- 
textured siliceous la., stained pink in spots, which weathers in thin yellow plates 
and shelly fragments. Thickness 4 ft. Lies 71 ft, below Bunger Is, Memb, and 
DO ft. above Gonzales Ia, memb, in Ranger ofl feld, Eastland Co. Exposed on 
North Fork of Leon River, in Kastland Co, but North Fork and Leon are both 
preoecapied, so that North Leon 1s used. 
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North Mound conglomerate and quartzite. 
Pre-Cambrian (upper Huronian): Central northern Wisconsin (Wood 
County) 
8, Weidman, 1907 (Wia. Geol, Nat, Hist. Surv. Bull 16, p. 311) North Mound egt 
and giztite —The rock forming North Mound [about 56 mi, NW, of Babcock, Wood 
Co.] is mainly a qtxite grading into a fine cel ltewts on laminated and selilstos 
rhyolite, "Thickness 200 to DOO ft, Resembles Baraboo qtite, Is either upper 
or middle Huronian. 
C. R. Van Hise and C. K. Leith, 1911 (U, $. G. & Mon. 52, chart opp. p. 598) 
assigned this m, to upper Hüironian 
North Mountain basalt. 
Triassic: New Brunswick and Nova Scotin. 


BS, Powers, 1915 (Geol, Soc, Am. Ball, vol. 26, p. 93 
North Nahanna River dolomite. 
Silurian: Mackenzie, Canada. 
E. M. Kindle, 1936 (Sel, n, $, vol. S3, No, 2140, pp. 14-15) Lone Min dòl (pre- 


occupied) replaced by North Nahanna River dol. North Nahbanna River enters 
Mackenzie River aidjacent to Lone Min 


North Park formation, 
Tertiary (Miocene?) : North Park, Colorado, and Hanna Basin, Wyoming. 


C. King, 1576 (U. 8. Geol, Expl. 40th Par. Atios, map 1) [North Park (PHoeene ?) 
of northern Colo, In shown 


than Niobrara (Plioorne), White River 


young 
(Miocene), and Vermillion Creek (Eocene), and as overlain by ua 
A, Hague, IST7 (U. 8. Geol, Expl. 40th P vol The 
North Park, Cólo,, s few hundred ft. thick, are of late Pllo, axe "hey 
are given local name North Park Tert They uncon. overlie sss, That may prove 
to belong to Fox Hill [On pp, 120-141 he stated that North Park Tert, of 
Park Range uncon. overlies Laramie group.] 
King, 1878 (U. S, Geol, Expl 40th Par, vol 1, pp. 451-434, 458, 544), North 


ernary, | 


wt, deposits of 


Park group. Lake deposits of loose friable drab sse, soft whitish and grayish- 
1 Niobrara Piio, of 
Morse (Creek Occupy entire valley of North Park, except where Cret, ond 


white and bull! maris which cannot be distinguiabed fri 


volennie rocks rise above ite surface.  Uncon. overlica Cret. and In places rests 
on Archean Relieved to be Plio, and may prove to be sanie as Niobrara Pilo 
to E. Thickness not over 200 ft. 

A. €. Veatch, 1907 (U, 8. G. 8. Bull. 310, p. 246, columnar section of Crot, and 
Tert. rocks of central] Carbon. Co Nye) North. Pork. fi—White  voleanic 
nash beds, cherty bands; hase conglomerntic Thickness 500 fi Uncon. aver 
Hes Fort Union fm., which consists of 1,200 ft. of dark-colored shales and shaly 


s43.. resting on "Upper Laramie” 


A. L. eekly, 1915 (U. 8. G. 8, Bull. 506, pp. 20, 49, Q6, 71) The wppermoast 
stratified rocks of North Park constitute North Fark fm., which outerops in a 
long, comparatively narrow aren in south-central part of fleld. The geokuzista 


of King Surv. (U. 8, Geol, Expl 40th Par, wol 1, pp. 431—434, 158758) applied 
North Perk group to all strata overlying the marine Cret. In North Park field, 


but they particolarty described the appearance and character of the upp t 
white enic. nnd ashy beds In 1907 Veatch (V. S, G. S. Rall, 316, pp. 2441-260) 
used North Park to designate à similar white calc. and ashy fm. in east-central 


Carbon Cos Wyo., whieh, though conskderably thicker, is apparently the strat 
equiv. of upper white beds of North Park group of King He used the name 
in a much more restricted [?] sense im Wya. than if was originally applied in 
North Park, for he made a distinction btw. the white ashy beds and the underlying 
fm, Which now appenrs to beeCoalmont fm. or lower port of North Park 
group as defined by King. The name North Perk ie therefore restricted [°] 
in this rept to topmost fm. in North Park, which ia characterized by white cak 
a8, and aah beds Relation of North Park fm. to underlying rocks, thengh verp 


much obscured, is believed to be one of uneon, und Teri, gue is unquestioned 


Thickness D to 1,000 or more ft. Overlics Conlmont fm. (of Crot. or. Tert, 
ace, ond consisting of 4.000 to O00 fi of fresh-water beds of dark color 
tnd conl benrinz? Contact with Conslmont fm, not afficiently well exposed to 


prove relationship, but evidence observed outside the park leaves little doubt 
it is one of uncon [See niso under Coatmont fm.) 
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North Point member. 
Middle Devonian; Southeastern Wisconsin (Milwaukee County). 
G. O. Raasch, 1935 (Rept. 9th Ann. Field Conf. Kans, Geol Soc., pp. 262, 263, 266). 


Vorih Point memb, (novum).—Upper memb, of Milwaukee fm, Does not outcrop, 
Known in borings, tunnel exc 


avations, and material in gincial drift, Consists of 
gray shales and shaly Iss. with quantities of silica in nature of chalky-textured 
chert. Many fossils [listed] Thickness in wells SO ft Overlics Lindwurm 
memb, of Milwaukee fm. and underlicg Kenwood fm, (Miss.). Type loc, North 
Voint, Intake 'Tuunel, 


Northport eluys. 
Term applied by A. Hollick, in heading in N. Y. Bot. Garden Bull, vol. 
3, No. 11, 1905, to the Cret. clays exposed in vicinity of Northport, 


Long Islund. 


Northport limestone, 
Puleozoie(?): Northeastern Washington (Stevens County). 


C. EK. Weaver, 1920 (Wash, Geol, Surv, Bull. 20, p. 75, map) Northport 1s,—1n 
reality is interbedded with Mission nrzillites, but us n strat. unit 1s so distinet 
it has been mapped as separate tm Varies greatly in character Ia prevailingly 


uth of Northport it forms 


ive One-wrained white 1s., in places dolomitie 


w areos and is typically massive, pure while, pas 5 to light gray, usually 
timely crystalline, but occasionally becomes rather course and shows stratification 


Planes irom Marble to Ble 


shure it has tendency to become banded and ia 
interatratified with bands of quartz-mien schist and argillite. Thickness 3,000-- fi 
North Ridge agglomerate. 
Upper Jurassic: Northern California (Mount Jura). 
C, A. Crickmay, 1938 (Geol. Soc, Am. Bull, vol 44, No. 1 


Combe sa.) 


il. Cricktiay, 1933 


p. 81). [See under 


(Geol, Soc. Am, Bull, vol. 44, No. 5. pp. S96, 901). North 
Ridoe fm A crudely stratified pyrocl ic anggi. of medium grain and basic 
Thickness 200 ft Fow fossilis Occurs 
on Hinehman Ridge and Ravine, north ridge of Mount Jura (type loc.), and 
eluewhere, Age early Upper Jurassic. Underlies Forman arzillite and overlies 
Hinehman arkose, 


composition; dark gray, speckled white, 


North River blue stone. 
Commercial term for a quarried bed in Sherburne flagstone memb, of 
Portage fm. (See C. & Prosser, 1899, N. Y. State Geol, 17th Aun. Rept., 


pp. 2312-315.) 
North Star conglomerate. 
Pre-Cambrian (Keweenawan): Northern Michigan, 


A, R. Marvine, 1873 (Mich, Geol, Surv. vol, 1, pt. 2, p. 80 and chart) North 
Star col. is cgl. No, 12 of llouzhton Co. 


According to B. S Butler (U. S. G. S. P. P. 144, 1929) the North Star cgl, 
of Marvine is probably same as Allouez cgl, which is No, 15, It belongs 


to Central Mine group. 
Named for occurrence in old North Star mine, Houghton Co. 
Northumberland formation. 
Upper Cretaceous: British Columbia. 
C. IL Clapp, 1912 (Canada Geol. Surv. Summ. Rept. 1911, p. 100) 
North Valley Hill s; Southeastern Pennsylvania (Chester andPennsylvania (Chester and Montgomery 
Counties ). 


J. P. Lesley, 1802 (20 Pa. Geol. Surv. Summ, Final Rept, vol 1, pp. 79, 165, 100) 
North Valley Hill ss. of Chester Co. Same ns Chiques ss. North Valley Hitt rook 
151027*—38—— —18 
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is popular name for the fm. in its long outerop through Chester and Montgomery 
Counties, Exposed for miles along North Valley Hill, Chester Co., where it rests 
uncon, ou azoic gneiss of Welski Mountain country. 


Included Chickies qtzite and possibly some of overlying Harpers albite 


schist. 


North Vernon limestone, 
Middle Devonian: Southeastern Indiana (Jennings County). 
W. W. Borden, 1876 (Ind. Geol Surv. Tth Ann. Rept.. p. 148). North Vernon ta 


Dark-blue compact stratified ls. with an occasional upper ledge of gray is. Thick 
ness 11 ft. 3% in. Overlain by New Albany sh, and underlain by Corniferous 


[E. T. Cox, 1879 (Ind, Geol. Surv. 8th, Oth, and 10th Ann. Repts, p. 88) 


gives exposed thiekness a6 25 to 93 ft.] 


Same as Sellersburg 1s. 
Named for North Vernon, Jennings Co. 


Northview shale. (In Kinderhook gronp.) 
Mississippian: Southwestern Missouri, 


S, Weller, 1901 (Jour, Geol, vol. 9, p. 140). Northview ea. and &h.—T'ossiliferous 
yellowish ss. grading imperceptibly downward into bluish sh, latter most per 
sistent and very fossHiferous in places but usually barren of fossils, Thickness 

10 to DO ft. Known as Vermicular as, and sh. in early repts. Overlain by 

Pierson Is, and underlain by socalled (not typical) Louisiana 1s, [Compton 18 

of R. €. Moore, 1928] Not equiv, to typical Hannibal sh. of central Mo, 

Included in Kinderhook group. Faunas of upper yellow ss, at Burlington and 

Northylew 


are analogous. 
Named for exposures at Northview, Webster Co. 


fNorthville moraine 
Pleistocene (Wisconsin stage): Southern Michigan. Replaced by Deflance 


moraine (outer ridge). 


North Warren shale member. 
Upper Devonian or Mississippian: Northwestern Pennsylvania. 


K. E. Caster, 1982 (Geol Soc. Am, Boll, vol. 44, pt. 1, p. 203). North Warren a^. 
memb. (of Cattarnugus fmu), new name, is in midst of the Salamanca. It under- 
lies Millers ss. memb. and overlies Watson ss. memb (Venango 2d “A"). Is 
Dey. 

K. E. Caster, 1934 (Bulls. Am. PaL, vol. 21, No. 71, table opp. m 61, p. 87). 
North Warren sh, memb.—Middle memb. of Salamanca formational saite (Dew.). 
Underlles Pope Hollow cgl. and overlies Bimber Ron egl. memb.  Hesembles the 
older Amity sh, but has increased number of yellowish sandy cel. lenses and 
contains a rather charneteristic Salamanca fauna. Thickness. 20 ft. at Warren 
and 85 to 40 ft. along the Allegheny. In other places it is indistinguishable and 
the overlying and underlying ep Named for occurrence biw. 
Asylum qoarries at North Warren and Tann ill quarries (now Warren 
reservoir) on Tanner's Hill, Warren, Pa. zost place for study is in ravines 
along Allegheny River on E, side, 8, and N. of junction of Bimber Rum nnd 
the river, 


eome togethi 


x 


The U, S. Geol. Survey classifies Cattaraugus fm. as Upper Dev. or Miss 


Northwestern formation 
Pre-Cambrian: Southwestern South Dakota (Lawrence County). 
J. O. Hosted and I. B. Wright, 1023 (Eng. and Min, Jour.-Prem, vol 115, pp 
703-700, s26-843, with maps), Northwestern fm.—ENKssentinlly green, finely fol! 
ated jgarner-mies schists interstratified with thin micaceous gtzites. Overtalt 
2.200 ft 3elieved 


by Garfield fm. and underlain by West Ledge fm. — Thicknes 


to be of Keewatin age. 


Named for exposures in cuts of Chicago & Northwestern R. R. btw, Lend 
und Blacktail, Lawrence Co. 
See under Lead system. 
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Norton formation. (In Pottsville group.) 


Pennsylvanian: Southeastern Kentucky and southwestern Virginia. 


M. R. Campbell, 1893 (U. S. G. S, Bull. IN, pp, 28, 34). Norton fm.—Shales, 
MES lays, nnd conls, 1,280 to 1,310 ft, thick, underlying Glaileville se, and 


overlying Lee 


esl, in Bigstone Gap coal field of Va. and Ky, 


Belongs in middle of Pottsville group. 

Named for Norton, Wise Co. Va. but according to J. B. Eby and M, R 
Campbell (Va. Geol, Surv. Bull. 24, 1023) it is now known that Norton 
is not on Norton fm, but on the younger Wise fm. The full thickness 

City, Va. 


of Norton fm., however, can be seen at Coeburn and Vi 
tNorton zone. (In Niobrara formation.) 
Upper Cretaceous: Northwestern Kansas. 


F. W. Cragin, 1896 (Colo. Coll, Studies vol, 0, p. 51). Morton sone Yellow to 
HIN chalk than underlying Trego 


white, red, ete. more chalky zone of Smoky 
“one. Nawed for Norton and Norton Ca 


Is middle part of Smoky Hill chalk memb, (See W. W. Rubey and 
N. W. Buss, 1025, Kans. Geol, Surv. Bull. 10, p. 28.) 


Norwalk sandstone member (of Jordan sandstone) 

Upper Cambrian: Western Wisconsin. 

F. "T. Thwaitea, 1923 (Jour. Geol, vol. 31, No. 7, p. 547). Trempentenu fm. is 
divided by E. O, Ulrich [unpublished at this thme] into four members, of which 
Norwalk fine-crained 
[as restricted by Ulrich] and underl by Lodi memb., of 'frempcealenu fm. 

E. O. Ulrich, 19024 (Wis, Acad. Sel, Arts, and Lett. Trans.. vol 21, pp. 83, 86), 


The thickest and therefore perhaps the most important of the members of 


lolomitic ss. ts topmost one. It is overlain ty Jordan se 


pealenu fm. is the one at the top, for which the term Norwalk sandstone membey 


is proposed i4 a rule it consists of Ünezralned x» i'ometimees nearly white 
&nd often with u yellowish or brownish tinge, commonly rather massive in upper 
two-thirds and more or leas thin bedded and in even plates 1 to B inches thick 
in itx lower third Thickness 0 to over 40 ft; is about 25 fi. thick at Norwalk 
Monroe Co. Has not been observed E, of Cross Philus, dn which region Trem 
enbeau fm. ie terminated above by Lodi shale memb, which underiies Norwalk 
4M, memis in the complete section, The Norwalk contains a largo and vuried 
fauna. 

C, R, Stauffer, 1925 (Jour. Geol., vol 33. pp. 099-713). Norwalk s», memb, of 
Ulrich should nof he exeladed from Jordan sx, as It compe all of the bed 


present at Jordan. 
A. C, Trowbridge and G. 1. Atwater, 1954 (Geol, Sov, Am, Bull, vol 45, p. 69) 
iss Jordan es ut Jordan, Minn 


We believe, with Stauffer, that Norw 
cin not properly be called Norwalk 


aod that these beds and their equivute 
and be clinsifiel as n fm. older thay the Jordan. Otherwise there would be 
Norwalk bat no Jordan present at Jordan type loc 

A, C, Trowbridge, W. H enhofel, G. O. Ranseh, and others (?), 1935 (Rept. 
tth Ann. Field Conf, 
ind restored the beds to Jor 

E. O. Ulrich, 1986 (Geol, Soc. Am. Proc, 193 p. 113) There are 3 ase. in Wis 
that previously have been rezarded as constituting an indivisible strat. unit 
The Norwnlk ss. is top memb. of Tr 
final deposit of the Camb. of upper M 
of Ozarkinn of the region 


Boc, pp, 142, ete) abandoned Norwalk 


Geol 


dan es, 


apelou fm., the Jordan is a separate 
Valley, and the Madison is first deposit 


ny limestone 
Huroninn: Northern Peninsula of Michigan (Menominee fron region), 
C. L. Rominger, 1881. [See under Lake Hanbury sl, group.] 
J. Fulton, 1888, [See under Lake Hanbury al. group.) 
Norway Point formation. 
Middle Devonian: Northeastern Michigan (Thunder Bay region). 
A, S, Wurthin 


pp. | mi 


Jr, and G. A. Cooper, 1935 (Wash, Acad. Sci. Jour. vol 29, No. 12 
Norway Point (m.—Brown and gray Iss., grading up into arelll Iss 
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and calc. clay. Several beds carry Spirifer cf. granulos$us and Oryphacus boothi 
Potter Farm fi, and reste on 
Norway Point dam {niso 


Greatest measured thickness, 46 ft. Unmnderljes 
Alpena 1z., sometimes with slight hiatus. Type loc.. 
known as Boom Co. or Sevenmile dam), Thunder Bay River, Alpena Co, 


Norwich conglomerate. 

PreCumbrinn (Keweenawan): Northern Michigan (Ontonagon County) 
st and detalls of the geology 
L, 1803; map and pp, 17-18) 


S. H. Broughton, 1863 (Remarks on the mining inte 
of Ontonagon County, pam. of 24 pp. and map, Ph 
Norwich eolk—The first of the intrusive rocks with which we meet is a belt of eg) 

ol undet, but not groat width Its southern portion ts bidden by deep 

+s of drift, but ita northern bdy is exposed in deep adit at Norwich mine 

tives decided evidence of uplifting forces 


and 


depi 
Where ite disturbed and broken s 
which elevated the trap and associated sedimentary belts through the superineum 
bent strata of Potsdam ss. [Lies considerably below cgi. No. 8.] 


iehun 


Norwich trap. 
Pre-Cambrian (Keweenawan): Northern Michigan (Ontonagon County). 
R. H. Broughton, 1863 (Remarks on the mining interest and detalls of the geology 


of Ontonngon County, pom. of 24 pp. and map, Phila. 1802; map and p. 18) 
ft. wide, generally characterized by creat hardnes 


A series of trappenn belts 1, 
peculiar fracture, and presence of an unusual amount of epldote, and in its southern 
portion by a segregnted or banded structure not common elsewhere, For con 
venience of reference termed Norwich trape. Shown As younger than Norwich 
cel., from whieh ft 1s separated by SO ft, of trap and 20 ft. of ws] 


Named for ocenrrenee In Norwich mine, Ontonagon Co. 


Nosoni formation. 

Permian: Northern California (Redding quadrangle). 

J. S, Diller, 1906 (U. 8S, G, S. Redding follo, No. 138). Noaoni fm.—Largely 
andesite or basalt tufs and tulfacecus cgi. and n few flows of lava, locally inter- 
stratified with shales nnd sss, in part calc. and often rich tn fossi, Thickness 
DOD to 1,200 ft. "lop fm, of Penn, Conformably overlies MeCloud Is. and under- 
lies Dekkns nndeslte, Includes “McCloud shales” of Qmith and Fairbanks, ms well 
aa the pyroclastic rocks with which these shales are so intimately associated. 
Named for exposures on Nosonl Creek, 

N. E. A. Hinds, 1022 (Geol Soc. Am. Bull, vol. 48, No, 1, p. 274, and Calif. Univ., 
Dept. Geol. Sci. Bull, 20, p. 404), assigned Nosoni to Perm., ns did H. E. Whoeler, 
1933 (Geol, Soc, Am. Bull., vol, 44, No, 1, p. 218) 


The U. S. Geol, Survey now classifies this fm. as Perm. 


Notch Peak limestone. 
Upper Cambrian: Western Utah (House Range). 
C. D. Walcott, 1908 (Smithsonian Mise, Coll vol 53, No. 1804, p. M) Votch Prok 
im Gray aren, Ie in more or Jess massive layers Thickness 1,890 Tt Orerliex 
Orr fm, Type loc. is upper port of main mass of Notel Peak 


Nottely quartzite. 
Lower Cumbrian: Western North Carolina, eastern Tennessee, and central 
northern Georgin. 
A. Keith, 1907 (U, S, G. S Nantahala folio, No, 143, p. 5) Nottely qizite,— 
Entirely fine white qtzite, Thickness more than 150 ft, Overlies (through crac 
tion) Andrews schist. Highest Camb, fm. in aren 


Named for excellent exposures along Nottely River, in Cherokee Co, N. ( 


Nounan limestone, 
Middle Cambrian: Northeastern Utah and southeastern Idaho, 


€. D. Walcott, 1908 (Smithsonian Mise. Coll, vol, 53, No. 1804, p. €) Nounan fm 
Light-sray to dark lead-colored aren, lss., 1,041 frt. thick in Mincksmith Fork 
Canyon, Cache Co. Utah, and 814 ff, W. of Liberty, Bear Lake Co, Idaho 
Overlies Bloomington fm. and underlies St. Charles fm. Type le. is E. slope of 
Soda Peak, W. of Nounan, Bear Lake Co, Idaho, Nonnan Creek Canyon cute 

through the fm. 
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Nouvelle dacites. 
Age (?): Quebec 


F. J, Alcock, 1 
p. 73). 
Novillo beds. 
Cretnceous (2): Mexico 


(Canada Dept. Mine» Geol Bury, Bur, Deom Geel. Mem. I83 


A. Heim, 1926 (Melogae geol. Helvetine, vol. 20, p. 84) 


Nowadaga, 

Upper Ordovieinn: Eastern New York (Mohawk Valley) 

R. Rucdemann and G. H, Chadwick, 1935 (Scl, n , vol St, No, 2104, p. 400), 
Nowadaga introduced for lower Utica or zone of Climacograptu tvpicalis in 
Mohawk Valley. 

Nowata shale. 

Pennsylvanian: Northeastern Oklahomn nnd southern Kansas. 

D. W. Ohern, 1910 (Okla. State Univ. Research Bull 4, p. 2 
Bluish or enish shales with a few sas, and at least one bed of coal Thickness 


50 to 600 fr, Top fm. of Tulsa group Overlles Altamont le, memb. of Oolognl Ja, 
ind underlies Lenapul Is Numed for Nowata, } 


Nowwia sla 


vata Co. Okla. 
In Okla. is treated by U. S. Geol. Survey as a distinct fm., and in Kans. 
as à mémb, of Parsons fm, But R. €. Moore has recently (Kans. Gool, 
Surv, Bull. 22, 1986) discarded Parsons fm, and treats Nowata sh. ng n 
fm. in his Marmaton group These changes hnve n been considered 
by U. S. Geol. Survey for its publications, 
Nowhere Island granite gneiss 
Age (7): Ontario (Rainy Luke district) 
A. C. Lawson, 1913 (Canada Geol, Surv, Mem, 40, p, 97). 
Noxlini shales. 
See under Nalini shales. 
Nilakapamux formation 
Jurassic: British Columbia. 


C. H. Crickmay, 1880 (Calif. Univ Dept. Geol, Sch Bull, vol 19, No. 2 


“The name is that of Lhempreon River Indian people," 


Nugget sandstone. 
Jurassic (Middle?) : Southwestern Wyoming, southenstern Idaho, and north 
ern Utah. 


A, C. Ventch, 1907 (U. 8. G. & P. P. 56, p. 56, chart opp. p. 50, map, ete). Nugger 


fm.—' The group of yellow, pink, and red ggs, bounded below by the gray fossiliferou 


Ise, of "'haynes fm. and above by the dark-colored f 
Twin Creek fm. Named for Nugget Station, on Oregon 
and near which the beds are well exposed. Along Twin t 


Hiferou hnles and tee, af 
Short Line, SW. Wyo., at 
reek In vicinity of Nugget 
the fm. 1s 1000+ ft, thick and shows two distinct members.s lower brixhtily col 
ored red-bed memb, 600 ft, thick and ar upper lizht-eolored &» memi rhe upper 


mem). is a thin-bedded ss. the layers of which are perforated with holes at richt 


angles to the bedding planes, but are otherwise without a a stion of erzank 


life, This ss. is light yellow on fresh exposures and weathe dark brown. In 
Absaroka Midge, Wyo. these two divisiona aro not distinet (The Nugyet fm, of 
Veatch corresponds ly fo Ankareh sh, as originally defined by Boutwell fn 
Park City dist, Utah, according to studies of G. R. Mansfield (U. S. G. S. Bulls. 
716, and P, P. 152).] 

S. Gale nnd R. W., Richards, 1010 (U. & G. 8. Ball. 430), in attempting tò recon 
cile the definitions of Boutwell in NE. Utah and of Veatch in SW. Wyo., subdivided 
the rocks of SE. Idaho and adjacent parts of Utah and Wyo. into following fms. 
(descending) ; 


mtis 
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Twin Creek Is, 3,500 [ft], 
` ; 


Nugget ss. 1,900 (Massive red and white as. and red sandy gh. ; 


dark red or brown, although in plocee an upper zobne is disti 


greater part 


as à clear 


white ss ; Includes intervals of sandy sh.) 
Ankareh sh. 670. (Red sh. mottled red and greenish clay and sh, some a 
und Is) 
Thaynes ls. 2,000 or less (Main body durk-bine Is, in many places fosailif 
weathers brown muddy color; include: sandy and calc, sh.) 


erous; 


J. M. Boutwell, 1912 (U. S. G. & P. P. 77, p. 59). Nugget aa—Abomt 500 ft. of 
white saa. with gome intercalatel reddish shales complete the section in Park City 
dist, Utah. ‘These were originally grouped with Anknreh shb.. but subsequent work 

a. in which overlying beds are well represented, makes it apparent 

of Veatch (U. S. G. S. P. P. 

58, 10907), and further described and mapped by ind Richards in U. 8, G. 8 

Bull, 480, 1510. Veateh’s Nugget included at base 600 ft. of reddish strate 

belong to Ankareh sh., and tn all later repta Nugget has been re 


in adjoining are 


they represent lower part of upper portion of Nugge 


which proper 
atricted to upper heavy white ass., which also include some sh. beda The Dede 
lark City dist, that are correlated with Nugect e outerop In ridges Ij. und W. of 
Iron Hollow, in extreme NW. corner of dist. They overlie Ankarvh ah, [as her 
restricted] [Boutwell] in above rept reduce! thickness of Ankureh sh from 


1,500 ft., as given in his orlyina] definition, to 1,150 tt.] 
R. Mansüeld, 1916 (Wash, Acad. Sci, Jour, vol 8, pp. 31-42), divided 
Fort Hall Ind, Rex, 8E, Idaho, as follows (descending) ; 


G. 


Twin Creek ls 
Nuxget gs, 
Main ss, memb, 1,500 [fr] (red aud Hght-colored s9«.). 
Wood sh, memb, 250 (red). 
Deadman Ia, metab, 150 
Higham grit memb. 5004 
Anhareh ss, S00 
Thaynes group 3,890 (chiefy Iss, some sss. and sh.). 
Woodside sh. 900. 
G. KR. Mansfield, 1920 (U. S, G, & Bull, 713), restricted’ Nugget as. to the upper o! 
“mein s. memb.” of his earlier repis, elevated Wood, Deadman, and Hizhsm to 


rank of fms., and replaced Ankareh xx, of that aren with Timothy xs According 
to his 1921 rept (U. S G. P. P. 152 
Idaho Is upper part of Venteh's typical 


Nugget ss. ns now recognised in SE 


t of SW. Wyo, and of Gale ani 


Richards’ Nu; of SE, Idaho, but includes more than Boutwel's Nugz of NE 
Utat; and Ankurch appears not to be applicable to any specie unit in 8 Idaho 


er, C. H. Dane, and J. B. Revside, Tr. 1936 (U. & G. 8. P. P. 183, p. 3) 
It is believed mt typical Nugget sw, of SW. V nnd Wasatch Mtoa is direct 
equiv. of Navajo s [For further detall ee pp. Listed in index to vol, cited] 


Nulato formation. 

Upper Cretaceous; Southwestern Alaska (Nulato-Norton Buy district, lowe 
Yukon River region). 

wW. H. Dall, 1592 (U. 8. G. 8. Bull. 84, pp. 247, 276, 331, pl. 3). Nulato as 
Hrownish marine s 60 to 200 ft, thick, best exposed ju 
on Yukon Hiver. Belong to Mio. Conforma overlie Ken: 

G, C, Martin, 1926 (U. 8, G. 8. Bull. 776, pp , 400), Nulato fm.—Marine ss. anı 
sha 3,000- ft, thick, Overlics Melozi fm., with apparent conformity, and underlies 


ndore Nulato, a village 


group (probably Ho.) 


*"KMaltag fm., apparently conformally. Marine invertebrates and few plante Ix 
Upper Cret Includes Nulate ass, of Dall Js typically exposed in NW. bank of the 
Yukon for 2 to 10 mi, above Nuluto 


See under Shakfolk group, of which these beds form a part, Also see U, S 
G. 8. P. P. 159, 1920 


Nummulitic. 


A term employed by some Enropean geologists to include Oligocene and Eo 


cene of American geoloz 


fTNummulitie limestone 
Paleontologie term applied in early repts to Ocala Is. (upper Eocene) of 


I 


i, also to Vicksburg group (Olig.) of Ala. 
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Nunatami formation, 


Ordovician: Greenland, 

Chr, Poulsen, 1927 (Meddelelser om Griniand, Bd. 70 pp. 248, 242) 
funda group. 

Upper Devonian: New York and Pennsylvania. 


L. Vanuxem, 1842 (Geol. N. Y., pt. 3, p. 172) Portage or Nunda group,—Ig— Sner- 


burne Dags of Hall  Ineludes Cas Gardean and Portage groups, and 


Sherburne flagstone and sh, of rept, Relative position perfectly seen on Cayuga 
Luke. Underlies ithaca group and overlics Genesee al. 

The use of Nunda for Portage group was generally abandoned many years 
ago, Portage having both priority and usage in its favor. The N, Y, 
State Survey and U. S. Geol Survey both use Portege growp and apply 
Nunda to the ss. formerly sometimes called #Portage ss. G, M, Chadwick, 
however, hus recently adopted Nundi Tor the group and Portage for the 


Q0 


(See his papers in Pan-Am. Geol, voL 60, 1932, nnd Geol. Soc, Am 


Bull, vol. 46, No. 2, 1935.) He includes in his Nunda group all beds from 
base of Ithaca to top of Wellsburg. 

"Named for superior development along banks of Genesee River in disi 
formerly included in town of Nunda, now Portage" (James Hall, 
1542.) 

Nunda sandstone. 
Upper Devonian: New York 


J. M. Clarke and D. D, Luther, 1908 (N. Y. State Mus, Bull. £18, p, 61). Nimita xa 
te Introduced to replace “Portage sss," the upper ferminal memb, of Porta 


roup 
fr. of light blueg 


I» only part of Portage group that can be anaid to he fairly well exposed In te 


| defined by Hall In Portage and Nunda quads the fm. consists of 


ay 38 in layers 3 to 10 ft. thick, same of which are «c 


wn 


of Nunda, nnd only to cin mune Nendo with any propriety be applicd 


Ia overlain by Wiscay amd sands, whieh paleontologically belong to Port 
i I j g 


uroup, Underlain by Gardenu tlags and sh. 


The name Nunda ss. was filso applied to +Portage ss, by Luther in 1911 (N. 
Y. State Mus, Bull. 152, p. 22), Hartnagel, 1912 (N. Y. State Mus. Hdb. 
19), Luther 1914 (N. Y. State Mus, Bull, 1 p, 27), and Chadwick, 1919 
(Geol. Soc, Am. Bull, vol. 30, p. 157), 1920 (idem, vol. 31, p. 118) and 


1:222 (idem, vol, 34, pp, 68-60), The use of Nunda for Portage group 


was generally abandoned many years ago. In 1988 (Pan-Am, Geol.) and 
15435 (Geol, Soc, Am. Bull.!, however, G. H. Chadwick adopted Nunda Tor 
the group und Portage for the se (See under Portage group.) W. Gold 
ring, 1931 (N. Y. State Mus. Hdb. 10, pp. 269, 402, ete.), used Nunda for 
the «s, and Portage for the group 

The U, 8. Geol. Survey now treats Nunda ss. as a fm., underlying Wiscoy sh 
md overlying West Hill tm. (—Gardeau sh. to E.). This is ulxo the 
present usage of N. Y. State Survey. 


Nunnally coal group. 

Pennsylvanian: Central Alnbama, 

A group of six coal beds in Pottsville fm. of Cahaba coal field, the group 
lying 650 ft. above Chestnut ss. memb., and occurring within a vertical 
section of S00-4-. ft Includes D or Figh coal, € or Cubical coal, B or 
Lemley coal, and A coal, also coals called Upper, Middle, and Lower 
Nunnally. 
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Nushagak formation. 

Tertiary {Miocene or Pllocene) : Southern Alaska. 

J. E. Spurr, 1000 (U. S, G, S. 20th Ann. Rept. pt. 7, pp. 173-174, 184). Nushagak 
beds,—Sands, gravels, nrkoses, and clays, practically unconsolidated, slightly 
folded. Form E. shore of Nushagak Bay, and around Cape Etolin to Bristol Bay. 
Mio. foss (11eist.) 


Uncon, underlie Bristol Bay sits and grave 


Nussbaum formation. 
Tertiary {Pliocene?): Eastern. Colorado (Pueblo and adjacent regions). 


G. K. Gilbert, 1897 (U. S, G. S$. Pueblo folio, No, 30),  Nussbaum fm.—tChiefly mad, 
with gravel and silt. Rests uneon., on Pierre sh, Underlles Mleist. alluvium 


Named for Nussbaum Spring, E. of Pueblo. 


Nutrian series, 
A term employed by ©. [R.] Keyes to include Todilto 1s. : 
Wingate ss. (See Pan-Am, Geol, vol, 66, No. 3, 1936, p. 225.) 


ml underlying 


Nuttall sandstone member (of Sewell formation). 
Pennsylvanian: Southern West Virginia and southwestern Virginia. 


M. R. Campbell, 1902 (U. 8. G. S. Raleigh folio, No, 71) Nuttall? as. lentil of 
150 to 200 ft. thlek, forming top bed of Sewell fm 


Sewell fin—Massive cg 
along New River from Caperton to Deepwater. Forma the cliff from Gauley 


Bridge to Nuttallburg, for which it is named, 
Nuttall (Lower) sandstone. (In middle of Pottsville group.) 
Pennsylvanian: Southern West Virginia 


and western 
io ). Lower 


C. E. Krebs and D, D, Teets, Jr., 1916 (W. Va, Geol, Surv, Rept 
parts of Mereer and Summers Counties, pp. 112, 130, 210, 
Nuttall ss—Current-bedded gravish-white coarse-gralned, frequently conglomeratic 

a8., DO to 100 ft. thick, lying 20 to 60 ft. below Nuttall ss. Is probably a split olf 


Nuttall ss, [Sections show it 0 to 85% ft. below Donglas comt und overlying 


Lower Douglas coal] 
fNutzotin series. 
Jurassic, Carboniferous, and older: Southeastern Alaska, 


n» Vutsotin series. — 
sekes, D, Gage, and 


A. H. Brooks, 1900 (U. S. G. R. 21st. Ann. Rept., pt. 2, p 
Provisional name Includes great thickness of sintes, 
at base. ABg 


igned to upper Paleozoic. Rests, probably uncon.. 


sas., With heavy « 
on Kotlo series, 
A. UL. Brooks, 1900 (U. S. G. & P. P, 45, pp, < 
zotin Mtns were grouped together by writer in 1900 rept under namo Nutzotin 
series, n strat. subdivision since abandoned, Schrader, who mapped this country 
in more detail in 1902, found enough fossils to make it evident most of rocks of 


222 The rocks composing Nut 


Nutzotin Mtns ure Mesozoic, but was unable to subdivide them 
G. €, Martin; 1020 «(1 8. G. S Ball 770, pp. 240-245! "Nutzotiln series” of 


Brooks included Jurassic, Carbf., and other pre-Turassie rocks, 


Nuuanu volcanics, 
Pleistocene (late): Hawaii (Oahu Island), 
H.E. Stearns, 1935 (Geol, and gd, water res, Taland of Oahu, Hawaii: Div. Hydrog 
Bult. 1) Nunanu volcamics.—Chiety basalt of 3 petrographic types and of differ 
mapped together. Included in lower part of Honolulu voleunle series 
ip. 


ent ages 
Iq. v.] Exposed d Nuuanu Valley, 1 mi, from Pali Ge 


Nye shale 
Oligocene (upper): Northwestern Oregon (Lincoln County). 


W. D. Smith, 1926 (Oreg. Univ. Commonwealth Rev. vol. $, p. 269). Nyo ah— 
Shales of upper Olle. ag Type loc, in Lincoln Co. Jtegarded aa older than Aturía 


bed and younger than Eugene fm 
H. G. Sehenck, 1927 (Calif. Univ, Pub.. Dept. Geol, Scl, Bull, vol. 16, No. 12, pp. 


150, 456, 450). Nye ah.—Durk concretionary shales; on fresh exposures black, 
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massive, Jointed, and might more properly be termed a mudstone [No thickness 
glven,] Replaces “Acila shales" (paleontologie term) of Harrison and Baton. 
Underlies, probably uncon, the Mio. deposits of the aren and rests, with apparent 

ned to upper Olis. Type loe, at town of Newport 


uneoón, on Yaqgoinm fm iz 
nnd at Nye Beach, in NW4 sec, 5, T, 11 &, R. 11 W., Lincoln Co 
H, G. Belenck, 1928 (Calif, Univ, Put, Dept. Geol. Scl. Bull. vol 18, No, 1, table 
. p. 4) Nye eh. of Smith, 1 


was adopted from ms, rept. of I G. Schenck 


Oak Creek beds. 
Lower Cretaceous; Northeastern Wyoming aud western South Dakota 
(Black Hills). 


W. P. Jenney, 1890 (U. 8, G. 8, 19th Ann, Rept. pt. 2, p. 593, fig. 122, and map) 


Oak Creck beds,—lavwver Cret, clays and : upper belg mostly soft cloayer 
clay shales, sundy shales, and soft ass., 60 to 120 ft, thick; basal 35 to 40 ft. con 
finta of I sive vellow sE, offen cross todded Uncon. underlie Dakota s and 


uncon, overlie Barrett shales in Black Hilla, Formerly Included in Dakota 
! 


(Upper Cret.). [Map shows these beds along Oak Creek, Crook Co., Wyo.) 


A) the rocks 
described aure Fuson fm. and upper part of Lakota ss as mapped in 
U. S. G. S. Aladdin folio, No, 128, 1905. 


According to W, W. Rubey (personal communication Jan. 1 


Ouk Creek formation. 
Pliocene (early) or upper Miocene: Central southern South Dakota 
(Mellette County). 


E. L. Troxell, 1916 (Am, Jour, Rei, 4th, vol, 42, pp. 
Very fünegrabned xw, bollt up by a stream, prol 


045). Qab Creek fin 
bly a channel deposit resting 


Sana (including a new sp. of 


p 
1 


upon and within the upper Mio. or eartic Ha, 


horse) indicates early Plio. Occurs in 
town of Mission, 8. Dak 

i a Osborn, 1918 (Am. Mua 
Oak Creck fm. near Mission, S. Dak, is upper Mio. or lower Plia 


part of Rosebud Indian Res, near 


Hist. Mem. n, a, vol 2, pt. 1, p 


Named for Oak Creek, E. part of Mellette Co. 
Oakdale quartzite. 
Carboniferous: Central Massachusetts, central southern New Hampshire, 
and northeastern Connecticut. 


B. K. Emerson, 1917 (U. S. G. 8, Bull, 597, pp. 55, 


Fine, even-uradned flazzyy qtxite, in many places 


T4318). Oakdale qteite- 


tly Jointed, reddish brown 


from development of secondary biotite In minute ac or gremish from develop 


ment of acHinolite in small lenses or subordionte beds that were originally cale 
pr 


orrelation, and because of its wide separation, it scoma best for pre 


esumably Merrimack gtzite, but becnuse of som uneertnlnty reg the 


ent to give 
the qtzite of Worcester trough the name Onakdále, from village in town of Sterling 
[Twp], Mass, where it ts conspicuously displayed In my opinion the Oakdale 
qizite grades into Paxton quarts schist to W. Tt is overlain by Worcester 
phyllite, 


Oakes moraine. 
Pleistocene (Wisconsin stage): Southeastern North Dakota 


H A, Hard, 1929 (U. 8. G. S, Hull S01, pp. 81-32) Of Jate Wisconsin a 
Younger than Antelope morainic system Lies E. of village of Oakes, in Lamoure 


quad 


Oakes sand, 
Name applied to a subsurface sand in Homer field of northern La, whieh 
is correlated with Buckrange sand lentil of Ozan fm. (Upper Cret.) 
of southern Ark Named for Onkos farm, Also known as Blosson 


sand in Cotton Valley and Haynesville sand in Haynesville field. 
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Oak Grove sand. (In Alnm Bluff group.) 
Miocene (middle): Northwestern Florida and probably southwestern 
Georgia and southeastern Alabama. 


W. H. Dall and J. Stanley Brown, 1894 (Geol, Soc Am. Bull, vol, 5, pp. 166 and 
170). Oak Grove send—Further W., at Ook Grove, on Yellow River [in Okaloosa 
Co.), Fin, what appears to be this same [Chipolxy] fauna occurs in a tine 
incoherent gray sand, with a number of species not found in Chipola marl, 

ineludinz the Twurritellaà (n. sp.) referred to as occurring at Rock Bilut. It 

would seem, therefore, that this same xone is represented at that point, though 
ihe matrix iq different 

G. €, Matson and E, G. Clapp, 1909 (Fla, Geol Surv, 2d Ann, Rept., table opp. 
p. 50 and pp. 104, 1051 Oak Grove sand memb. of Alum Bluff fm.—TVine- 


ight-zray to greeni#h sands sandy which often has a 


grained | 
considerable admixture of cale. material } 
excellently preserved shells Fauna closely reluted to that of Chipola memb 
Is a middle mémb, of Alum Bluff fm 


The Alum Bluff was in 1926 (U. S. G. S. P. P. 142, p. 2) elevated by Julin 
Gardner to rank of a group, and the Oak Grove to rank of n fm., overlain 


by Shoal River fm. and lying higher than Cbipola fm 


Oak Grove member. 

A name applied by H. R. Wanlesg (Ill Geol Surv. Bull. 60, 1951, pp. 
1190-193) to 20+ ft. of undescribed beds of alternating lss. and sh. in 
lower part of Carbondale fm. (Penn) of central western MI, Rald 

to underlie his Puringzton sh. and overlie his Francis Creek sh., which 


rests on conl No. 2. Derivation of name not stated. 


Oak Hill clay. (In Allegheny formatlon.) 
Pennsylvanian: Southeastern Ohio. 


252). Qak Hil 
noing 
of Oak 


W. Stout, 1916 (Ohio Geol Süry., 4th ser, Bull. 20, pp. 19 21 
clay, 2 to 3 ft. thick, Joenl]y lie directly on Lower Wi 


but in places His 20 ft. above that coat Burned for brick im vicinit 
Hill, Jackson Co, Noted in Jackson, Scioto, and Muskingum Counties, [In 
table on p. 19 Oak Hill clay under y in tnbles om pp. 27 and 
252 Oak MUN clay is placed immediately above Hamden ote and several ft, above 


Lost £ 


Lost Seam coal.] 
W. Stout, 1918 (Ohio Geol. Surv., dth s Bull. 21, p. 177). Oa Hil olay =— 
Flint and plastle clay, 0 to 12 ft, thick. Overties Hamden ls in Jackson and 


Muskingum Countjes 

W. Stout and R. B. Lamborn, 1924 (Ohio Geol. 
Oak HU clay—tlmpure, part Hint, € to 
Lawrence Co. to Columbiana Co. and to Beaver Valley, Pa. Very unsteady in 
poxition. May form roof of Lower Kittanning coal or may merge with Middle 
Kittanning clay, In Columbiana Co. It lies 15% ft, below Middle Kittanning 


Surv., 4th ser, Bull, 28, p. 141). 
ft, thick, Found locally trom 


memb. and 0 to 19 ft. above Hamden memb, 


Oak Hill sinte. 
Cambrian (Upper): Southern Quebec. 


'T. Hn Clark, 1521 (Geol Soc, Am. Bull, vol 42, No. 1, pp. 225 
Comb. hed ia Oak Hilt sl which may of May not have been forerunner of a 


220), Uppermost 


third cycle whose other representatives bave been Jost by faulting and erosion. 
tOak Hill-Pine Barren group. 
A name applied by E. A. Smith (Rept. on Coastal Plain of Ala, ISH, 
p. 188) to beds now known as Midway fm 
Oakland limestone, 
Oligocene: Southwestern Oregon (Roseburg quadringle). 
J. &, Diller, 1898 (U. 8. G. S. Roeeburge folio, Ne. 49). Oakland ls. on map, Oakiend 


Is. lentils in text.—Shaly and nodalar argill. In. generally known in vicinity of Oak- 
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Os) 
lnnd ns "eeraent rock." Only 8 mall areas, rather widely separated, were observed, 


one a mi, NE, of Oakland, another nt hend of Green Valey, and the third on 


Starts ranch, about 4 mi. NE. of Umpqua Ferry, Nene arcas is more than ner. 
in extent There are probably other localities, Fossils show it is much younger 
than Dmypayia fm., and must rest on 1t uncon. According to Dall, fossils are 
probably Olig., most Likely upper Oliz. 


Oakland conglomerate member (of Chico formation}. 


Upper Cretaceous; Western California (San Francisco region). 


R. Arnold, Mareh 1902 (Sch, n. sa voL 15, table on p. 416). O«ekíasd, 500 ft. (egl) 
[Shown ns underlying Chico nnd ts younger than Knoxville] 
A. C. Lawson, February 1908 (Geol, Soc Am. Bull, vel. I3, table on pp. 544-545) 


[Same ns above, 
A. C. Lawson, 1914 (U. S. G. 8, San Francisco follo, No. 193). Oakland eot. mem» 
of Chico fm et, 100 to 1,000 ft. thick, forming basal memb. of Chico fm. in 
Berkeley Hills, At many places the 


shows distinet Atificition, but exhibits 
none of subordinate plication observed in underlying sh. of Knoxville fm., upon 


which it rests conformally. Named for type exposure at city of Oakland 


Onkland City sand. 


A subsurface productive oil sand, 0 to 50 ft. thick, in Tri-County oil field 
if SW, Ind, Top lies 40 to 60 ft. below top of Bir lime and 20 to 60 ft, 


above Brown oil sand. Lies in Mooretown ss, of Comings. 


Onkridge sandstone 
Jurussie (7): Western California (Alameda County) 


C, F. Tolman, Jr, 1015 (Nature and svience on Pacific const, San Francisco, Elder & 
Co, p. 45). Oakridge xe—Dpper memb, of Franciscan series at Corral Hollow 
[nenr Livermore, Alameda Co.]; alightly metamorpliosed Younger than Corral 
Hollow shales. 


Oak Ridges moraine. 


Pleistocene (Wisconsin stage): E 


stern Ontario. Shown on moraine map 


(ñg. S) in U. S. G. S, Niagara folio (No. 190°, p. 17 
E 


Oaks shale 


Pennsylvanian: Kansas and Nebraski 


R. C, Moore and G, E, Contra (Oct, 1 


L revised clnssiflention chart of Penn. rocks of 
hans, and Nebr.) [Oaks sh. is shown ng top mom of Admire ah. and as overly- 
ing Houchen Creek 1 


ineludegd in Hughes 


i] underlying true Americus Is Whether these beda were 


h. as originally detined or are newly discovered unit 
was not stated, but it appears that this sh. and overlying true Americus Is. were 
included in Hughes Creek ah. of previous repis Derivation of name not stated.] 

G, E, Condra, 1935. (See under Hamlin sh.) 


"ee IKkans,-Nebr. chart compiled by 3L G. Wilmarth, 1986 


E. C. Reed (Arst. State Geol. Nebr.), 1936 (letter dated Oetober 16), Type loc. of 
Oaks sh. is Oaks farm, SW. of Salem, NE! sec. 0, T. I N.. R. 15 E, Richardson Co., 


Nobr. 
Oakville sandstone. 
Miocene (middle and lower?) : Southwestern Texas. 


E. T. Dumble, 1894 (Jour, Geol, vol 2, pp, 5355-532) Oahville.—OGrita and coarse 
cand, eross-bedded, with some beds of 


but oftener with ! & nodules, of 
d to Mio, Overlles Eocene Frio eny 


lenses of clay embedded in the grik 
nd underlies Lapara div, (Plo), 


A. Deussen, 1024. (U, & G. S, P. P. 120). Oakellie ss. ia 180 to GOS ft, thiek. Con 
teins Mio. fossil Uncon, overlies Catabouln ss. and underlies (probably uncom.) 
Lapara sand. 


Named for Oakville, Live Oak Co. 
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(hatka beds. 
Silurian: Western New York. 
G. H. Chadwick, 1917 (veo 1917 entry under Bertie ls, memb.) 
Derivation of name not stated. 


Outka Creek shale (in Marcellus shale). 
Middle Devonian: Central and western New York 


G. A, Cooper, 1980 (Am. Jour. Scl, 5th, vol, 19, pp. 130-13143-). Oatka Creek ah.— 
Upper memb. of Marcellus sh. from Cayuga Lake westward to Seneca Lake, being 
overlain by Mottville memb, of Skaneateles sh, and underlain by Cherry Valley ts. 
memb, of the Marcellus. To W. of Seneca Lake the Oatkn Creek memb. comprises 
all of Mureelius and includes time equivalents of (descending) Cardif memb., 
Chittenango memb., Cherry Valley 13, memb., and Union Springs memb, In aren to 
W. of Cayuga Lake the Oatkn Creek mem), te overlain by Stafford 1s, the equiv. 
of Mottville memb, The Oatka Creek consists of black sh. markedly calc, and fos- 

from black Chittenango sh. which overlies 

| 


iliferous, in which characters it differ 
Cherry Valley Is. in E. part of State. Type section ls below Main St. bridge over 
Oatka Creek at LeRoy, where whole section (30 ft.) ia exposed. It thickens to E. 
und to W. to 50+ ft, Other exposures are In bed of Conesus Creek at Ashantee, 
Genesee Valley, and in. Flint Creek 174 mi, NIS. of Orleans. At all these localities it 


jx overlain by a thin Stafford ts. 


Oatman andesite. 
Tertiary (middle or late): Northwestern Arizona (Oatman district), 
Volcanic flows, but connected 10 


ated af 2,700 ft. In 
anga trachyte amd in 


EF. IL. Ransome, 1928 (U. 8. G. S. Bull 


places with intrusive bodies of «ume rock. Thicknesa estir 


one traelhyte, In places rests on ape 
om the Esperanza by 50+ ft. of light-colored tuffaceous ss 


places intrudes Alc 


places ia separated fir 
exposed N, of Oatmun. 
Ontman Creek granite 
Pre-Cambrian: Central Texas (Llano uplift) 
H. B, Stenzel, 1932 (Geol Soc, Am. Bull, wol 43, No. 1, p. 144). [See under Sàr 


mile granite.] 
Obispo limestone. 
Age (7): Panama, 


E. Howe, 1007 (Isthmlan Canal Comm. Ann. Rept. 1907, pp. 108-138). 


Obispo breecin. 
Age (7) : Panama. 
K. Howe, 1908 (Am. Jour. Sci., 4th, vol. 26, p. 213). 


Observatory Hill quartz porphyry. 

PreCambrian (pre-Huronian?) : Central southern Wisconsin (Marquette 
County). 

R. D, Irving, 1877 (Geol, Wiz, vol. 2, p. 519). Observatory Hitt quarta porphyry 
occurs 0 mi. N. of outerop of Mareellon quartz porphyry, in SHY acc. 7, town 
of Buffalo, Marquette Co. 

C. R. Van Mise and € K. Leith, 1911 (U. 8. G. 5. Mon. 52, p. 365) "May be 
supposed to he pre-Huronlian." 


Ocala limestone, 
Eocene (upper): Northern and northwestern Florida, southern and western 


Georgia, and southern Alabama 


W. HL Dall, 1892 (U. 8. G. 8. Bull St. pp. 103, 157, 331) Ocala Is —Yellowish 
{friable rock containing many Foraminifera, conspicuous among which are two 
species of Nummulites (N. willoonit and N. floridann Hp.), which appears im 
central Mla, directly and conformably to overlie Orbitoides ls. (Viekebury If 

ig best displayed at Ocala, Flu, where it forms the country rock and has been 
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quarried to a depth of 20 ft. without coming to bottom of the beds. [Other 
places where it is exposed are mentioned.] Assigned to “Eocene or “Oligocene’,” 


Later studies by C. W. Cooke (see Aln. Geol, Surv, Spee. Rept. No. 14, 1026) 
have proved this ls, to be of Jackson (upper Eocene) age and to underlie 
Vicksburg group of Iss. 

C. W. Cooke and S. Mossom, 1929 (Fla. Geol Surv. 20th Ann, Hept.). As now 
understood Ocala Is. comprises all rock of Ko, nge exposed in Fla. his includes 
“Orbitoidal,” “Nummulitic,” and “Millolitic” les, of Dall as well as “Peninsular 
Is. as interpreted by Matson. The Ocala Ix, is of Jackson (upper Kocene) nge. 

tocala group. 

Eocene: Florida nnd Georgia, 

W. H. Dall, 1892 (U. S. G. 8. Bull. 84, p. 331) Ocala group—Typical locality at 
Ocala, Fla, W, O. Dall, 1802; this essay, p. 331. Includes the various foraminif 


eral Iss. in which the Floridian and Georgian Eocene culminates, above the 
typical Orbitoides Is. [Vicksburg]. [AH of definition] 


Occoquan granite, 
Pre-Cambrian: Northeastern Virginia. 


J. T. Lonsdale, 1927 (Va, Geol. Surv, Bull. 80) Occoquan granite, —Coarage- 
grained and sheeted, mainly horizon!ally; of greenigh-gray color, Exposed on 
Occoquan Run, from Oceoquan village to forks of Bull Hun, and at other places. 
Is capped by crystalline schist, 

A, I, Jonas, 1928 (Va. Geol Surv. prel ed, of geol, map of Va.), mapped the 
granite along Oceoguan Run as pre-Camb, and as intrusive into Glenarm series, 
«ud mapped the overlying schist as Wissahickon fu 


Oceana limestone. (In Kanawha formation.) 
Pennsylvanian: Southern West Virginia. 


R. V, Hennen and R. M. Gawthrop, 1915 (W. Va. Geol. Surv. Rept. Wyoming and 
McDowell Counties, p. 164) Ocoeune 18—Dark gray, lenticular, exic.; O to 2 
ft. thick. Lices 35 ft. above Glenalum "Tunnel conl and is separated from over 
lying Upper Gilbert sa. by a thin bed of black sh. May possibly belong at horizon 
of marine Dorothy sh but no marine fossils found in it. Present at Oceana, 


Wyoming Co, Not observed in McDowell Co 


Oceanic series 
Oligocene: Jamnica. 


R. T. Hill 1800 (Harvard Coll. Mus, Comp. Zool, Bull, vol 54, pp. 69-85). 


TOcheesee beds. 

Mioeene (lower): Western Florida. 

W, IL Dall, 1892 (U. S. G. S. Bull 84, pp. 105, 112, 157, 158 | Ocheesee 
beds.—T'ypically developed nt Oche Jackson Co. where tl a visible 5 ft. 
of creamy-white granular ls. with obscure fossil corals, surmounted by 10 ft. of 
greenish-yellow unfossiliferoug argill Is At Rock Bluff 30 ft, of Ja, in strata 
of varying purity, are exposed. These lss, are slightly phosphatic and by dis- 
integration afford a rich black loam characterized by growth of Yorregia tasi 
folia. ‘The beds as a whole are more siliceous and urgill than those of Orbitoides 


lg, and were estimated by Langdon to have total thickness of 250 ft He 
referred them to newest memb, of Eo, or oldest of Mio, under name of “Chatta 
hoochee group." [In table on p. 157 Ochcesee beds are shown to Include (ascend 


ing) “water-bearing sands, Chattahoochee 1&, and (7?) Corithlum rock (Tampa), 
and they are included 1n his Chattahoochee group,] 


Replaced by Tampa ls. 


TOchelata member. 

Pennsylvanian: Northeastern Oklahoma. 

D. W. Ohern, 1910 (Okla. State Univ. Resenreh Bull 4, p. 38, chart, and map). 
Ochelata  memb,—Chietly ah., 20 to 8D ft, thick, with persistent ss.. 5 to 12 ft. 
thick, nenr middle Underlies Avant Is, memb. and overlies Dewey Is. memb. 
All Included in Ramona fm. 
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The broader definition of Ochelata of Ohern 1925 (for beds above Dewey 


Is and below Nelagoney fm.) is considered more useful unit. 


Named for Ochelata, Washington Co, 


Ochelata formation. 
Pennsylvanian: Northeastern, central northern, and central Oklahoma, 


€. N. Gould, (Okla. Geol. Surv. Bull. : p. 75). Ocheleta fm.—Named by 
D, W. Ohern, in unpublished ms Chidy shales, with several ss. and Is. mem 
bers Thickness 400 ft. {im Washington and Osage C€onntles) to 480 ft. or more 
to 5. UnderBes Nelagoney fm. and overlies Dewey Is Includes Avant Is, memb 
about 200 ft, above base. Named for Ochelata, Washingtow Co. 


Ochoco erosion surface 
Name applied by J. P. Buwalda, 1990 (Carnegie Inst. Wash. Pub. 404, p. 
8). to an erosion surface that “bevels Columbia [River] lava, Mascall 


fm. and Rattlesnake fm. in parts of Ochoco Range and John Day coun 


try, Oreg. May= Condon ecroxion surface of area. N, of John Day 


country,” 


Ochre Mountain limestone. 
Mississippian (upper): Western Utah (Gold Hill district). 


T. B. Nolan, 1980 (Wash. Acad. Sei, Jonr, vol. 20, N 17, Oct. 19, pp. 421-432) 
Ochre Mtn ls, —4Almost entirely massively bedded Is waunlby brownish gray on 
fros fracture but weather to light biulsh gray Chiefly fine-grained, but locally 
there are coarser beta, Bada s i to 10 ft. thick. Basal hundred ft. tneludes 
beds that contain large amounte of chert, some of them being more than hall 


hert Thickness 4,500 ft. About 1,700 ft. above hasa of western DL 
fm. is m thin, poorly exposed horizon of black sh, Interbedded with ig 
here named Herat sh, memb, Fo are upper Miss. Overlies Woods fm. 


and woderlies, uncon. (2), Manning Canyon fm Named for exposures on Ochre 
Mtn, Gold HNI region. 


See also U. S. G. S. P. P. 177, 1934. by T. B. Nolan. 


Ocoee group. 


Lower Cambrian: Eastern ‘Tennes: western North Carolina, and north 


western Georgia. 


J. M. Safford, 1856 (Geol. reconn. "Tenn, let Rept. pp, 149, 151-1 1, Ocoee col 
and sloates—Grandly exposed along narrows of the Ocoee [Polk Co. Ten], 
hence the name. Is a very heary MM. many thonssnd ft, thick; constitutes most 
of mtn parts of Polk, Monroe, Blount, Sevi and Cocke [Counties in Tenn.] 
The roek& ure coarse gray cgis, and taleose chlorite, and Clay slates, all re 


pentedly interstratifiedd and generally dipping at high angles to SE The cgi. 
alonally it ia sa, Tho slates are 


t$boundes in quartz and feldepar pebbles: occa 
generally greenisb, though dark-purplish elay 
chlorite varieties mostly prevail. Assigned to Azoic. Ovorlie Mica Slate group 


nnd underlie Chilhowee 


tes are present; taleose nnd 


and shales 


As mapped and more fully deseribed by Safford in his 1869 rept on Geol 
of Tenn. his Ocvee group Included the fms. later named by A. Keith 
l. Hazel sgl, Thunderhead es 


Cades egl, Pigeon al. 
sl, Nottely qtzite, An- 
astown sehist, ''usquitee 


Clingman 
Citico cel, Wilhite sl, Cochran cgl, Hiwassee 


drews schist, Murphy marble, Valleytown fm., Bri 


qtzite, Nantabala sl, Great Smoky cel, Snowbird fm. and Unicot tm, 


Oconee Creek zone 
Pre-Cambrian: Northwestern South Carolina. 


E, Sloan, 1005 (8. €, Geol, Surt. geognostic map of SN. C., advance copies: pub 

lished in 1908 in S, €, Geol Burv, ser, 4 Hull 2); 1907 (Summary of mineral 
onres of B. C. pp. U, 8, 12). Goonee Oreck sone (Archean) comprises a 
belt bourded on NW. hy Poor Mtn zone; on SW. by Tu ; on NK. by 
N. C. line from point intermediate to Horsepasture. Hiver and Toxaway Creek to 


mloo Hiver 
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snfras Gap; on RE, by line from latter polot extend 


" eonflnenee of Changa Hiver. This zone consista chiefly 


point about 2 mi. E. of & 
ing to Tugnloo River, nes 
of granite and granite gneiss derived from porphyry Its most characteristic form 


of quartz, biotite, and muscovite with 
es of pink feldspar (microcline) It probably 
| | eharüeteristic exposures may be 


consists of repeated thin wavy 
fine crystalline texture, separated by oy 
pertains to Keith's Het 
seen at “The Tunnel.” in Tunnel ON zone, and on Oconee Creek immediately 
below dam at Lays mill A granite similar in its petrographie relations mmy be 
observed in Vaucluse zone at n small quarry 0.1 mi. N. of jail at Edgefleld; The 


Oconee Creek series Is regnrded as junior to Carolina gneiss series, 


Jerson granito, of w 


Named for exposures on Oconee Creek, Oconee (7) Co. 
O'Connell oll. sone. 

Drillers’ name for Plio. beds encountered in wells in Santa Fe oil field, 
Los Angeles Co., Calif., that lie lower than Buckbee oil zone and higher 
than Clark oil zone. 

TOcoyn Creek beds. 
Miocene (middle): Southern Californin (Kern County). 


Turner, 1894 (Am. Geol, vol. 13, p. 220; and U. 8. G. 8S. 14th Aan. Rept 
p. 4601). Ocoya Creek Deda [heading].—Prof. W. P. Blake (Muettic R. R. 


vol. 5, pp. 164—173, 1856) reported extensive deposits of Mio. age on 


! or Poet Creek and farther S [Turner mentioned 3 fossil sp, from these 
beds that had been identified by Gabb.] 

In Pacitie Railway Repts, vol. 5, pp. 164-178, 1556, W. P. Blake described 
the Mio. beds ulong Ocoya Creek, but did not name them. His heading 
(p. 164) is: Ocoya Creck-Miocene, His opening sentence, benenth the 


heading, is: "The most extensive Mio. deposits examined during course of 


the survey were at base of Sierra Nevada, around Depot Camp, at Ocoya or 


Posé Creek." On pl 1 he gave a graphic “section at Ocoya or Post 


Creek." On p. 167 he gave a lithologic deseription of “section of the 
strata at Ocoyn Creek." On subsequent pages of his description of 
"Ocoya Creek-Miocene" he nowhere used Ocoya Creek in a formational 


On p. 180 he mentioned beds elsewhere "similar to those seen 


in the Ocoya Creek strata.” On subsequent pages, under descriptions of 
other geographic areas, In 2 places (pp. 184, 155, 207) he referred to 
“the Mio. strata of Ocoyn Creek” and "the Mio. fm. nt Ocoya Creek.” 
On p. 159 in 2 places he mentioned, in correlation, “Ocoya Creek series.” 
It seems evident from a perusal of Blake's rept that he intended to use 
Ocoya Creek in a purely geographic sense, At bottom of p. 45 he refers 
to “the Mio. fm. along Ocoya Creek.” At top of p. 46 he refers to 


s nnd a few 


beds that “more nearly resemble the Ocoya Creek bei 
lines benenth he refers to soft strata that are "very probably of the 
same age as the Ocoya Creek fm." 

J.T. Smith, 1010 (Jour, Geol, vol. 18, No. 3) and I. M. Anderson, 1011 (Calif, Acad. 
Sel. Proc, dth ser, vol. 3) mentioned Ocopa Creek beds 

These beds were for a time included in Vaqueros ss. but according to 
J. P, Smith (Jour, Geol, vol, 15, No, 3, 19510) they carry the Turritella 
ecoyand fuunn, and are therefore younger than Vaqueros 88, which is 


now restricted to beds characterized by Turritella inesana fauna. The 


name Temblor fm. ls now generally applied to beds carrying Twrrilella 


ocoyand fauna in this region. 


Octh Louie sand 
Drillers’ name for n ss, 25— fr. thick, forming basal bed of Mowry sh. in 
zhorn Co, Wyo. Lies 45 ft. below Kimball sand. (See 


, 1916, pp, 167, 169, ete.) 


Basin oi field, 
U. 8. G. S. Bull, ( 
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tÜctoraro schist 
PreCambrian: Southeastern Pennsylvania 
See ander Wissahickon fm. 
Named for exposures in banks of Octoraro Creek btw. Lanenster and 


Chester Counties, 


Odanah series, 
Upper Cretaceous: Manitoba. 


J, B. Tyrrell, 18 (Canada Geol Surv., n. &, vol. 5, pt. I, pp. S8E-S5R, 109E 
212E-215E) 

M. Y, Willinums, 1932 (Jour, Geol.. 
Manitoba with Bearpaw of Mont, Wyo,, and Alberta 


if 


vol, 40, No. 6, p. 561), correlated Odanah í 


Oddie rhyolite. 


Tertiary (upper Miocene?) : Central Nevada (Tonopah district) 


T. E. Spurr, 1905 (U. 8. G. & P. P. 32, pp. 49+, map, ete.) Oddie rhyolite 
White silleeous Intrusive rhyolite Makes up Mount Oddie and Rushton Hill, 
Tonopah dist, Introdes later andesite, Fraction dacite breee Tonopah glassy 
rhyolite-dacite breccia, and Siebert tulfs, Is apparently of about same A 


Brougher dacite and of same nature and origin. 
J. A. Burgess, 1900 (Econ. GeoL, vol. 4, pp. 681-712), assigned this fm. ro Plo., 
but A, Knopf, 1921 (U. 8, G, 8 Bull, 715), said it is probably upper Mio 


Odell shale. (In Sumner group.) 
sand southeastern Nebraska, 


Permian: Eastern Kansi 


G. E. Condra and J. E, Upp, 1931 (Nebr. Geol. Surv, Bull. 6, 24 ser, p. 59). Odell 
si-—Basal memb, of Enterprise fmi, limited by Krider I, aboye and by either 
Cresswell le or transitional top of Luta Is. below [see under Cressimelt I, |, and 
gs, as follows (descending) (1) Olive-drab to bull 
ah, with top 1 ft. becoming quite cnic., somewhat foskiiferous, and transitions! 

ft.: (2) ehoecolate-maroon shales, distinctive because of handed 


ta Krider te, & 
appearance due to presence of thin persistent seams of bright olive and light 
erconish argill, sb. 18 ft: (2) olive-drab to gray argill. massive shales with some 
. and some chalcedony concretions, 8 ft, or more. Thickness 


calc, content, geods 
of Odell sh, 30-- ft, in Nebr. and 37 or 38 ft. in vicinity of Arkansas City 
southern Kans, Type loe, ravines and highway cuts ?4 mile S. and 244 mi. E. o 
Odell, Gage Co., Nebr. 

R. C, Moore, 1036 (Kans, Geol, Soc, 10th Ann. Field Conf. Guidebook, p. 
Odell ah. as distinet fm 


2), treated 


Odenville limestone. 
Lower Ordovician (Beekmantown) : Northern central Alabama, 


C. Butta, 1926 (Ala, Geol. Surv. Spee, Rept. No. 14, map. p. 99, ete) Odenville t- 
Impure argill and ettieeous dark fine-grained cherty bs, 50+ ft. thiek Overt 
Newnla Js. and uncon, underlies Moshelm Ix, Only known exposure is in a ont 
borrow pit on N, side of Senboard Alr Line Ry about 7$ mi, E, of Odenville, 5t. 
Clair Co, Contnins Beekmuntown fossils 


Offley Island formation. 


Silurian: Greenland. 


C. Poulsen, 1084 (Meddelelser om Grönland, Hand 7 2d Afd., No. 1). 


Ogalalla. 
See Ogallala, the correct spelling. 
Ogallala formation. 
Miocene (upper) and Pliocene: Western Nebra: 
southeastern Wyoming, southern South Dakota (?), western and eent ral 


i, northeastern Colorado, 


Kansas. western Oklahoma, northwestern Texas, and eastern New Mexico 


N. H. Darton, 1898 (U. 8. G. 8S, 19th Ann. Rept., pt. 4, Ogallata [m 
sandy clay, and sand, with bass 


‘Thickness 150 to 300 ft. Uneon, underlies quus beds anil 


Cale. grit or soft Is at many place ur 


late Tert, (Plio.?) : 


x 
N 


M 
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uncon, overlies Arikaree fm Extends from Kans. nnd Colo, far into. Nebr, Is a 
part, i£. not the whole, of the deposit which in Kans. and southward has been 
enlled “Mortar beds," “Tertiary grit.” and other names, Ta upper part of Loup 
Fork beds, the lower part of Loup Pork being Arlknree fm. 
H. Darton, 1020 (U. S, G. S, Syracua-Lakin folio, No 
Thick sheet of sand and gravel (chiefy sand) of late Tert, age, which conati- 


Ogalalla. fm.— 


"ion and occupies most of 


ss Haskell, Grant, and 


rn Kans. r 


tutes surface of Great Plainas im wos 
highlands of Syracuse and Lakin quads Extends 
Btanton Counties Surface considerably croded, but base is not ent through 
except by Bear Creek, W., of Johnson Thickness 180 to 200 or more (t, Its 
believed to De a strat. unit nnd to be continuous from type loe, near Ognialin 
Station in western Nebr, Hay supposed the deposits comprised 2 fms, “Plains 
marl" at top and '"mortnr beds” below, but Inter studies by Haworth, Adams, and 
nnd that gen 
ernlly fine-grained sediments alternate with the coarser "mortar beds" at different 
that constitute Ogatalia fm 


acros 


others bave shown that these apparent divisions are local features 


horizons, Tt ia possible the 300 ft. or more of 
comprlee deposits elsewhere separable, even Including locally in thelr upper part 
) Apparently no separation 
known as "Loup Fork 
beds," but this term also Included Arikaree fm., whieh is older than the Ogalalla 
and apparently does not extend info Kans, No fossils in or near these quads, 
but many bones have been found In the Ogulatla area els where in Nebr. and 


a representative. of McPherson (m, (“Roane bed 
is practicable in this region. Originally the entire fm, v 


northern Kans They range In age from very late Mio. to early Mlelat., indicating 
a longer rni in time than would appear to have been required for the con 
tinuous deposition of the Oealalla, Most of material appears to have been laid 


down rapidly by stremmes, although the fine-grained strata required considerable 
ved the bones of Pleist, age found in some 


time for their accumulation. It is bel 
places are in local deposite of late that overlie true Omilalla, which appears 
to have been laid down in Pho, and late Mio. time, In the valleys 


& of the uplanda the Ogntalla grades up into fine sands and silts, 


more likely 


and in plai 
which appear to have been carried and deposited by the wind at various times 
from ert. to very recent, In part these are Plains mart of Hay, and fossils found 
in them are Recent 

K. Ellas, 1031 (Univ, Kans, Bull, vol, 
121-1801. Opallala fm. is here restricted to bed 
Wallace Co, Kane, the Ogallala rests uncon, on Pi 
by Pleist, k here named &onborm fm. Ir is usually buff-eolored. to pinkish aud 
wed sand and gravel, usually mixed in various proportions with fine 


No, 7. Kane. Geol, Surv. Bull. 15, pp. 
beneath "Plains marl” In 


ò ab. nnd is uncon, overlain 


chiefly un 
dust (locssiike fine sand or silt), which makes the rocks of the fm. rough to 


the touch In some areas Ane unctuous ch of Ughterreen and reddish-brown 
colors constitute important beds in lower part of fm., and in middle and, cape 
cially uppermost parts, lenses of white and pinkish ls. occur. Beds of gravel and 


iv or greenish sorted rand, some erossbedded, oeour dn Places The name 
ind at ba 
intended 


light-g 
Sanborn fm. tx proposed for the Pleist. loess, with some gravel and 
and 


that is widely distributed on the divides in western Kansas, 
a wubstitute for the old terms "Tertiary marl" or “Plains mart" of Hay. 


far 


ns present experience indicates Biorbla rugosa fruite are the most valuable index 
fossil of the Ogalinia In the restricted sense.” Fossils found in middle part of 


Lower Pio No tdentified bones were 


"m 


typical "mortar beds" of Wallace Co, a: 


collected near base or nesr top of Ogallala in Wallace C», but unbroken continuity 


composed largely of coarse material and is only about 200 ft. 


of the Miu which is 
thick, wuskest& possible completion of Its sedimentation within Lower Plo One 
mi. Wa, and nl&o SW., of Guy Woodhouse ranch bentenitic clays of bright mottled 


are exposed, which writer named Woodhouse clave. These clays nre n local 


change in litholegy of lower half of Ogallata fw. The prel. examination 


colors 


later 
by H. T. Martin of vertebrate remains from the Woodhouse clays showed decisively 
they may belong to either Mio. or Lower Plio, or to the of Ognlinta tm, of 
Wallace Co [See also under Woodhouse otay and under Rhinoceros Hill beds 
Elias has visited Ogallatn. Nebr, and presents his Interpretation of where base 
of Ogallala frm, should be drawn.] 

J. Hesse, 1035 (Univ, Kans, Sel, Bull, vol. 22, No. 5, pp TO0-117), described 
und figured vertebrate fauna from PFeldt ranch, Nebr., which he stated is type 
loc, of Oxvullala fm He assigned the fossils collected to Mio, Plio, and Pleist 
but stated the latter nre not regarded aa belonging to the Ogalinin. “So far 


à» ] am able to determine there is no satisfactory indication that the Ogallilu 


Should be subdivided,’ 


151621'-—38— —10 
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We 


(Nebr, Geol Surv. Paper No. 5, py. 44 (footnote), 


HL J. and M. €. Cook, 103; 
44), assigned Orallala fm, to Plio. and upper Mio, 


Seo also under Arikaree fm 
Named for exposures around Ogallala (correct spelling), Keith Co., Nehr, 


Ogan clay, (In Allegheny formation.) 
Name applied to the plastic clay, 2 ft. 8 in thick, underlying Ogan coal 
and lying 16 ft. 4 in. above Putnam Hill Is in Vinton Co, Ohto. (See 
W. Stout, Ohio Geol. Surv., 4th ser Bull. 31, 1927.) 


‘Ogden quartzite. 
Middle and Lower Cambrian: Northeastern Utah (Ogden Canyon). 


C. King, 1876 (Am. Jour, &cL, 3d, vol. 11, pp. 477-479),. Ogden oteite—Usually 

white or pale green, very fine-grained and slightly schistose toward top und 
consisting of remarkably smooth quartz pebbles in n fine 
x (us matriz. Thickness 1,000 to 1,600 ft Named for development in 
Orden Canyon, Utal. Overlain by Wasatch Is, (Carb. nod Dew. 7,000 ft. thick) 
nnd underlain ty Ute 1&, of Quebec [Ord] sx The Ogden is provisionally 
tern. Nev. it ia 700 or 800 ft, thick and is also seen 


ntaineg zones of « 


axeigned to Dev, In we 
to lie btw, upper and lower Helderberg [Dev.] horizons. 


S. F. Emmons, 1907 (Geol. Soc, Am. Bull, vol. 18, p. 297) 
qtzite to Ord.(?), and F. B. Weeks (p. 432 of same put 
it definitely to Ord, as did H. S. Gale, 1910 (U. & G, 
p. 46). 

E. Blackwelder, 1910 (Sei, n. Sn vol. 32, p. 188), stated that Ogden qtzite 


assigned Ogden 


ussigned 


Bull 415, 


appears to be neither Dev., as first reported, nor Ord, as stated in 
more recent years, but a repetition of the Lower Camb. qtzite due to 
overthrusting. In U. 8. G. S. Bull. 430, p. 539, 1910, Blackwelder reported 
500 to 29,000 ft. of Ord. Is. “with local sh. and qtxite" in Ogden region. 
but not in Ogden Canyon, Later (Geol. Soc. Am, Bull, vol 21, pp. 51%. 
{ Sept. 1910) he proposed Geneta for the Ord. qtzite from 
which F. B. Weeks (unpublished ms.) reported Ord. fossils, He also 
opted Brigham for the Camb. qtzite and proposed the abandonment 


of Ogden qtzite, (See under Genova qtzite.) 

G. B. Richardson, 1918 (Am. Jour. Seb, Sth, vol 36, pp. 407, 409), 
proposed Swan Peak for the Ord, qtzite (Geneva being preoeeupied ) and 
adopted Brigham for the Camb. qtzite, These are the present approved 
nimes for these qtzites, It seems apparent that King mistook the 
Ord, qtzite (which is not present in Ogden Canyon) for the upper 
qtzite in Ogden Canyon, which Is now generally conceded to be an 
overthrust. of the Brigham qtzite (Middle and Lower (?) Camb.), There 
is no Dev. qtzite in Utah, The name tOgden qtzite has been abandoned, 
owing to the confusion resulting from its misappltentton. 


Ogden flint. 
Permian: Central Kunsas. 
C. & Prosser, 1894 (Geol, Soc, Am. Bull, voL 6, p. 45). If for any reason 
the local name Wreferd Im, should not prove desirable, on account of prominence 
f this ledge near Ogden, jt might appropriately be called Ogden ftint 


Ogdensburg formation. 
Lower Ordovician: Northern New York (Suint Lawrence Valley). 
G. H. Chadwick, 1915 (Geol, Soc. Am, Bull, vol. 26, pp. 285, 201) In St. Lawrence 
Valley the Upper Heekmantown (Ogdensburg) dol, Yes uncon, on Bucke Itridgc 
(appro. — Tribes Hill) mined beds or fm 
H. P. Cushing, 1916 (N, Y. State Mus, Bull 101),  Ogdensburg fm.—Alternating 
beds of massive bluegray granular dol, and tbin-bedded 1ron-gray fine-grained 
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Jol, with occasional ted of gray cale, se Thickness more than 120 ft Te upper 
fm. of Beekmantown in Ogdensburg region, and according to letter from Ulrich 
dated Jan. 18, 1915, it corresponds, at least exsentinily, to div, D of Boek- 
mantown. Uncon. oyerlies Tribes HH fu», lower fm. of Beekmantown 

G. H. Chadwick, 1020 (N. Y. State Mus. Bull. 217, 218). Ogdensburg dol. or upper 
Heekmantown ls. in Canton quad. underlies à possible outlier of Trenton ta, and 
reste discon. on Bucks Bridge mixed beds (rouphlys'Trite« Hill). Thickness 
perhaps 50 ft, basal part only being present. "Typicn] sections near Ogdensburg. 


Ogima amygdaloid. 
Pre-Cambrinn (Keweenawan): Northern Michigan, 
Name long in use locally. Used by B. S. Butler in U. S. G. S. P. P. 144, 
1929. Belongs to Central Mine group. Is young than Evergreen 


amygdaloid and older than South Butler amygdaloid. The mineralized 
part is the Ogima lode. Named for occurrence in Ogima mine, 


Ontonagon Co. 


Ogima flow. 
Includes Ogima amygdaloid and underlying trap. 


Ogishke conglomerate member (of Knife Lake slate) 

Pre-Cambrian (Knife Lake series): Northeastern Minnesota (Vermilion 
district). 

A. Winchell, 1887 {Minn, Geol Nat. Hist. Surv. 15th Ann. Rept, pp. 149, 179) 
Ogishke ept.—sSolld and indestructible « òf serernl varieties of granitic and 
quartzosé boulders embedded in m finely j 
Also includes boulders of flint, jasper, 
Exposed on SW. shore of Ogishke-Muncle Lake, a 


"nular, mostly grevotel groundings. 


inulite, porphyry, and “greenstone,” 

nd attains enormous development 
in region of thal lake, 

A, Winchell, 1888 (Minn, Geol Nat, Hist. Surv. Ith Ann. Rept., btw. pp. 330 
and 367), gave thickness of Ogishke opl. as 4,500 ft, but later repts place thick 
ness at 1,000 to 2,000 fí. He also used Oglshke group in what be seems to have 
regarded as a broader sense than  Ogishke cot, but his Oishke group was 
deseribed as comsiating of egl, 10,000 ft, but local (Perhaps half this)" 

€. R. Van Hise and J. M. Clements, 1001 (U. 8S. G. & lat Ann, Rept., pt. 3, 
pp. 401-409, map) Ogishke col.—Slatea and cgis, underlying the Lower Huron- 
ian jron-bearing fm. LAgnwa fm.) and uncon, overlying the Archean. Been 
known by this name for years 

€. R. Van Hise and €. K. Leith, 1911 (U. & G. 8. Mon. 52, pp. 150-131). Opishke 
cgl.—Consivts of 4 varieties: (1) Greenstone cgl where it resi on Ely green 
stone: (2) granite egL along W, border of Lake Saganaga; (3) porphyry cul, 
called “Stunts” cgl. and “Stunts Ialand agg.;" and (4) chert and jasper cel. 
where it lies on Soudan fin. 

€, E Leith, R. J. Lund, nnd A. Leith, 1935 (U. S. G. S. P. P. 184), included 
Agawa iron fm. memb. and Ogishke cal. memb. in Knife Lake sl, which they 
tentatively removed from Huronlin series and assbzned to JÉnífe Lake series 
(pre-Huroniin and post-Laurentian). 


Ogishke dolomite. 
A nume applied by A. Winchell, 1888 (Minn. Geol, Nat, Hist. Surv, 16th 
Ann, Rept.), to a 10-foot bed of dol, in Ogishke cgl. 


Ürishke "group." 


See 1888 item under Ogishke cyl, 


Ogonts member (of Stonington beds), 
Upper Ordovician: Northern Michigan (Delta County). 


R. C. Bussey, 1928 (Univ. Mich. Mus. Geol. Contr., vol. 2, pp. 115-150). Ogontz 
memb.—Yrop memb. of Stonington beda Mostly charty Ig, but varies from soft 
and argill Is. to hard and cherty; is massive and irregularly bedded ; ranges from 
light gray through yellowish brown tò dark brown, the softer materini usually 
in ular bands and lenses: n weil-defined layer of intraformational exl 1 ft 
8 in, thick near top. Thickness of memb, 3 ft. to 20 ft, 2 in. Outerops 6 mi. 
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NV of Omoniz, on farm of Andrew Barbeau N. of Ensign, ond at other pl: 
lone E. shore of Little Bay de Noe for 025 mi. N. of Lighthouse Point. Over 
tay de Noe memb, and underlies Big Hill beds, 


I 


Ohara limestone member. 
Mississippian: Western Kentucky and southern Illinois, 


E. O. Ulrich and W. 8. T. Smith, 1905 (U. S G. S ™ P pp. 41) Ohara 1»,— 
"hin-bedded. fine- ined earthy Iss. nnd shaly lss., interbedded with soft greenish 


cole. and clayey shales and so-enlled marla: 80 to 107 fr. thick Topmosgt ment 
of Ste. Genevieve 18, in western Ky Overlies osiclare sa. memb, of Ste Genevieve 
nd underlies Cypress ss. [nor true Cypress but Bethel ss.]. See SN, Weller 


: E. O. Dirich and €, Botta contend 
nevieve und that alf of it belongs 


views of this memb, under Sheflerville fm 


that all af Ohara Is, memb, is present at Ste, G 


to Ste. Genevieve Ls] 
A. H. Sutton and J. M. Weller, 1932 (Jour. Geol, vol. 40, No. 5, pp. 430, 459) 
Ohara as originally defined should not be considered a trit, unit, because [t 


trans an important unceon. and ix capable of ensy subdivision. The part 
that has been termed “Upper Ohara” ls strictly equiv, to the Renault of IN 
| Some gealogiate do not accept this correlation,|) The “Lower Ohara" ia n well 
detined memb of the Ste, Genevieve and ia worthy of a distinctive name Were 


it not for use of Ohara by Butts and Ulrich for beds of Renault az 


ibly elsewhere, this name might be redefined and re 


in western Ky, and | E 
stricted to lower part of original memh Under the eirenmstances, however much 
the writers regret doing so, it seems advisable to reject Ghura s a nare madi 


uselems ty S0 yeara of misinterpretation, and the name Leeins, with type 


loc. just E. of town of that name in Crittenden Co, Ky., is now proposed for 
j pro] 


uppermest memb. of the Str Genevieve biw Roxsiclare s below and Henault 
fm, ubove in western Ky. and adjacent part of southern Ill The Renault fm 
of Weller Inehude Itenault fm., Bethel and upper part of Ohara Is. memb. of 


Sie, Genevieve Is. of Ulrich and Batt: 


See also under Ste, Genevieve 

Named for Ohara, Caldwell Co., Ky. The P. O. was for many years known 
as Cedar Hill or Cedar Blut 

In May 1937 the U, S. Geol, Survey decided (1) to adopt Weller's inter 
pretation that the “Upper Ohara” of repts ig a part of Renault fm.; 
(2) to adopt Levias Is, (=“Lower Ohara” of repts) as top memb. of Ste. 


Genevieve 15,; and (3) to include Ste, Genevieve ls, in Meramec group, 


Ohio shale. 
Upper Devonian: Ohio and north-central Kentucky (north of 57°15 


K. R Andrews, 1870 (Oblo Geol Surv. Rept. Prog, 1860, p. G2). Ohio back sl 
Black bituminous sh, 320 ft. thick, overlying Corniferous ls [ Delnware Js near 
Columbus, Ohio, Overlies Cliff Is. in Adams County, Ohio, and underlies Waverly 

group. 

As thus defined Ohio sh. included at base the blue Olentangy sh. but 
Olentangy sh. has for many years been excluded from the Ohio. There 
is some question about relation of Cleveland xh. of northern Ohio to 
Ohio sh, Latter name is npplied by U. S. Geol. Survey in Obio and as 
far S. in Ky. as 87°15": S. of that line Chattanoogu sh. ix recognized 
fm. (See also under Chattanooga sh. und {Black sh.) 


Named for Ohio River hills 


fOhie conglomerate 


A name applied in some early Ohio repts to Sharon cgl memb. of Pottsvill 


fi. 
Ohio Creek congiomerate. 
Focene: Western Colorado. (Gunnison County) 


W. Cross, 1802 (Am. Jour. Scl, 3d, vol. 44. pp. 21-23), Ohio Creek beds.—Two smnll 


isolated patches of loose friable ses., grits, and fine cgis, resting on coal measures of 
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Laramie fm, and seemingly in small basins of erosion. The chert pebbles con 
tain crinold stems and other apparently Carbf. fossils of identical character with 
those frequently found in basal cel. of Ruby beds near Irwin. These facta sug- 
gest the chert pebbles of Ruby cgl. may be the residuum from destruction of Ohto 
Creek bedas formerly existing to N. of Anthracite Range. No fossiles except car- 
honized plants, Lithologic and strat. evidence suggests it may possibly represent 
Arapahoe tm. and that Ruby beds may represent Denver fm. Rests uncon. on 
Laramie fm 

W. T, Lee, 1912 (U. S, G. S, Bull, 510, pp, 18, 48-49). Ohio Creek ogl—In Grand 
Mesa and W Elk Mtn ecoal tlelds consists of 100 to 200 ft, of white frinble 
conglomeratie containing pebbles of quartz, jasper, and 
overlies Mesaverde fm. and uncon, underlies Wasatch (“Ruby”) fm. May be of 
Fort Union age. 


meous rock.  Uncon. 


Ohio River formation. 
Post-Carboniferous (late Tertiary ?): Southern Indiana, 


G. H. Ashley, 1903 (Ind, Dept, Geol, and Nat, Res, 27th Ann. Rept, p. 65) Ohta 
River fm—Remoants, 20 to 30 ft. thick, of onee extensive deposit of sand and 
gravèl overlying Coal Measures and underlying Quat, along divide btw. streams 
flowing E. into the Ohio or Silver Creek nnd streams flowing W. or 35 


Ohio Trap Rock traps. 
PreCambrinn (Keweenawan): Northern Michigan (Ontonagon County) 


8, H. Broughton, 1803 (Remarks on the mining interest and details of the geology 
of Ontonagon County, pam. of 24 pp. and map, Phila., 1862; map and p. 10). Oo 
Trap Rock traps.—We next pass alternating belts of sed. and trappean rocks ns 
follows : Cgl TS ft. wide, trap 400, cgl. SO. traps for 270 ft, se. 30 ft, followed 
by traps for 390 ft, succeeded hy a belt of cel. 86 ft, wide. Little of a detinite 
choracter is known of these alternating beltx, They are exposed on or near the 
ald Ohio Trap Rock or Colling Locations, nnd have not, 1 believe, been positively 
identified E. of these points, Their position, however, is deducible from analogy 
and comparison. From data collected, it la probable that last-mentioned belt of 
ekl is identical with the belt exposed 500 ft. N. of old Forest mine, and termed 
Forest cel. [From deseription they seem to lie 1,596 ft. higher than Norwich 
traps. ] 


TOI City lime. 
A name applied to à subsurface Penn, 1s., 0 to 45 ft. thick, in central north. 
ern Okla. that is believed to correspond to Avant Is, memb, of Ochelnta 


ftn. 


Oil Creek formation, 

Lower Ordovician (Chazy): Central southern Oklahoma (Arbuckle Moun- 

tains). 

E. O. Ulrich, 1028 and 1930. [See under West Spring Creek fm.] 

€, E, Decker, Dec, 1930 (A, A. P. G. Bull, vol. 14, No. 12, pp. 1498-1505). Oi 
Creek fm—Consists chiefly of dolomites and Tas., with seme sh. and ss. beds, and 
at base a ss. from & to 200 ft. thick Unsderliee MeLish fm. and overlies Joins 
fu. Thickness of fm. 1,600 to 2.300% ft. Of Chazy nge. 
E. Decker and C, A. Merritt, 1931 (Okla, Geol Surv. Bull 55, pp. 114+). The 
Simpaon is here raised to n group, divided into & fms, (ascending) Joins, Oft Oreck, 
MeLish, Tulip Creek, and Bromide. Oil Creek is of lower Chagyan age 


See also 1933 entries under Simpson fm. 
Named for exposures on Oil Creek, W. Johnston Co. and SH. Murray Co 


ON Creek third sand, 
Generally known as “Third sand” in Allegany Co, N, Y. Lies 1,000 ft. 
above Allegany sand in wells. 
Oil Creek Lake group. 
Mississippian and Upper Devonian: Northwestern Pennsylvania. 


J. P. Lesley, 1805 (2d Pa. Geol. Surv. Final Rept.. vol. 3, pt. 1, p, 1767). Oil Creek 
Lake group, 130 ft, thick at Oil Creek Lake, 14 imi NW. of ‘Tituevillc, may be 


i 
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sidered lowest part of Pocono ss. (No, X) of eastern and middle Pa. and cor 
sponds to Berea group of Ohio, [Thie name is not used in Ohio.] Irnciudes 


rm 
Corry as. (—Berea grit), Cussewago ls Cussewngo shales, and Cussewago 
Overlies Riceville sli 


Oilfields shale, 
See under Lillis sh., J. H. Ruckman, 1931. 


Oil Lake group. 
Mi: dppian and Devonian (?): Northwestern Pennsylvania. 


L C, White, 1851 (2d Pa. Geol Surv, Rept, Q, pp. 91-98). (OH Dake orowp— 
At Ol Creek Lake, Crawford Co, le 130 ft, thick Divided mto. (descendi b: 
Corrs 20 ft.; Cussewngo Upper shales, 5 tt.; Cussewago Is. 2 fr. ; Cu "mum 
Middle shales and Mage, 30 ft. : and Cussewago sa. 25 ft, Underlles Orangwyille gh. 
and overlles Hiceville shales 

G. H. Chadwick, 1925 (Geol, Soc. Am. Bull. vol. 36, p. 404), seems to discard “OL 
Lake group," as he quotes thé name and shows It as Inetoding Corry #& (at top), 
Bedford sh., Me hiatus, Hayirli sh.. and Cussewngo sa. (at basc). 

K. E. Caster, 1934 (Bulls, Am. Pal, vol, 21, No. 71, pp 53, 102, table opp. p. 81), 
advoented use of OU Lake seríes, os he called the unit extending from top of Heres 
ss. down to top of Riceville ah.. or “the oldest major division of the Mississtppian," 
including Seren stage and Cussewido stage, ws he called them In Ohfo he Ineluded 
Beren, Bedford, Hayfield, and Cussi , aud stated there is discon. nt top of 
Berea 


Other workers have ignored the name, 


K, E. Caster, 1935 (A. A. P. G, Bull, vol, 19, No, 6, p. 913) Oil Lake series, 
suggested (1933) by writer for Miss. part of the Bradfordian, includes, in upper 
part, Corry se The Oil Lake series ia to writer el y Miss 

G. H. Chadwick, 1955 (A. A, P. G. Bull voL 1%, 6, p, 9815) lissents from 
Caster's claim of Miss. > of Oil Lake beds, He considers them, Upper Dev. 


Oil Springs. 
See Ist entry under TPopo Agie beds 


Ojibway. 
Name applied to a glacial lake, of Pleist. age, in Canada, north of Great 


Lakes. 


Ojinaga formation. 
Cretaceous: Mexico 


R. H. Burrows, 1909 (Min. and Sel. Press, vol, 09, p. 520). 


Ojo Alamo sandstone. 
Upper Cretaceous; Northwestern New Mexieo (San Juan County). 


B. Brown, 1910 (Am. Mus. Nat. Hist. Bull. vol. 28, pp. 261-274). Less than a ml 
S. of the store at Ojo Alamo the Puerco fm. rests uncon. on a egl. eomposed of red, 
gray, yellow, and white pebbles. Below the ogh is a series of shales and sas, evenly 
stratified and usually horizontal ‘The shales below the cgl 
dinosaur and turtle remains I shall designate ar Ojo Alamo beds, They were esti 
mated to lhe about 200 ft, thick, but owing to lack of time E was unable to determine 
their relation to underlying fms. 

W. J. Sinclair and W. Granger, 1914 (Am. Mus, Nat, Hist, Boll, vol, 33, pp. 300 
804). Puerco fm, [of Ojo Alamo and Barrel Spring Arroyos] rests with marked 


erosional uncon, on & coarse eross-bedded conglomeratic yellow-bre 


that contain numerous 


yn as. 28 fo 60 
ft. thick, which rests discon, on rosty-yellow, binish, greenish, and wine-red bonded 
elayg with lenses of yellow channel having max. measured thickness of OS ft 


and containing abundant but badly crushed dinosaur bones, eeratopsian, trachodont, 
and carnivorous, also turtles, crocodiles, and garpikes. This lies conformally 
on u lower cgl, 6 to 8 ft, thick, which varies from a pebbly ss. to n coarse ctl, 
with waterworn, chatteramarked qtzite, Jasper, andesite, and porphyrite pebbles, the 
source of Which haa not been traced. Thia lower « 
binish shales, or rather clay, containing dinossur remaing. [AN these beds were 
included 1n Ojo Alamo beds of Brown according to table at end of paper,] 


1, Mes discon. on n series of 
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C. M. Bauer, 1016 (U. S, G, & P. P. 98K). Overlying Kirtland sh. with apparent 
conformity 1s a thin fm, of conzlomeratie sa. and ah, These beds were first 
desertted by Barnum Brown, who named them Ojo Alamo, from locality In which 

>and indicated no relation btw. them and 


they were examined, but aned no I 


naderlylug beds On Ojo Alamo Arroyo Brown found dinosaur-bearing sh. below 


ji egl. which is overlain uncom, by Puerco fm Later Sinclair and Granger 
examined Ojo Alamo locality and found that the dinosnurbenring sh. on Ojo 
Alamo nnd Darrel Spring Arroyos is apit by s thin cogl, referred to by them aa 
“Jower cel.” The discrepancies In these descriptions aod failure of these Investi 
ators to assign a stmt. or paleontologic lower limit to Ojo Alamo beds call 
for n more necorate detinition Writer made careful study of the beds in type loc. 
On ( 14 Barrel Spring Arroyos the snc lon of sh. and cgl deseribed 


Alamo : 


hy Sinclair and 
Arroyo shows (de 
banded shales interbedded with lenses of 


ranger waa pated Section measured by writer on Ojo Alamo 
25 ft; (2) wine-red and bluish 
white, ensily eroded ss, 34 ft.; 
poorly consolidated cgl, 9 fi Has irregular base, the 


cending) : (1) "upper cx 


i larities amounting 


2 or 3 ft. m a horisontal distance of 50 rt. (4) blulsh-gyray to greenish- 


reg 


y 
«nu, 


banded here and there with purplish beds and gray-white as. lenses. Both shales 
mentioned above contalo dinosaur nnd turtle remains However, the lower egt. 
ha been traced laterally to polite wl the sh. btw, it and the upper cul. 


is absent and only a single Hthologie unit ia present The lower sh. is lithologteally 
like and conformable with underlying beds and is clearly a part of Kirtland eh, 


Brown placed upper limit of hia Ojo Alamo beds at base of “upper cel,” 


Sinclair and Granger placed it at top of "upper cel.” and neither of them s 


wer limit to fm. As writer found the fm. to be essentially a se. Including lenses 


of sh. and egl it seems desirable to call it Ofo Alamo sw. nnd to define it as 
consisting, on Ojo Alamo Arroyo, of 2 couglomeratie beds and the xh, lenses whieh 


they Include. Ita thickness where overlnin by Puerco fm, ranges from 63 to 110 ft 


The Ojo Alamo ss, b» highly eross-bedded, and pebbles of as. andesite, felsito, 
porphyrite, neles, nnd schist are fairly common at diferent horizons or are 
senttered through it irregularly In some places lower 20 or 30 ft. is almost 


king in pebbies 
side, Jr, 1921 (U. & G. S, I5 


1820 hàs sho 


E 


i, 716G, p. 17: 
that a thinning wedge of Anime 
Juan River, The Ojo Alar 4, extends N, upon the Animas wedge as far as 31 
N.. R. 12 W. where Puerco or Torrejon beds rest on Animas beds. The base of 
Animas wed NX. Mex, is apparently conformable, but in Colo. it Is c 
con, on Kirtland sh ‘To $ of Recavada Wash the Ojo Alamo ss. la also clearly 
uncon. on Kirtland sh., and tt is likely both Animas nnd Ojo Alamo belong with 


Field work ne by writer 
tends as far S. as 


L 


nmm in 


“rly un 


the Inter rather than with the earlier beds, Ful] discussion of these new data ig in 
preparation 

J. B. Reeside, Jr. 1024 (U. 8, G. 8. P. P. 134), separated uppermost part of 
Kirtland sh. of Bauer as a distinet fm., to which he applied the name MeDermort 
fm, and stated that Ojo Alamo sa. as now defined reste uncon. upon the MeDermott 
Dear Ojo Alamo, N., Mex Also that Ojo Alamo nnd at least lower part of 
Animas tm. restricted In this rept are of nearly same r and overlie the 

ad strat, break im whole series of beds described. Also that 
Animas fm. ns now restricted we s out a few mi, SW, of Durango, Colo. 

€ H. Dane, 1] (Wash. Acad Jour, vol 2, No. 14, p 407) and 1% 
(U. S, G. & Bull 880C), transferred. Ojo Alamo from "Tert. (?) to Upper 
Crot. and J. B. Heesdde, Jr, concurred in tr 


most. Withesper 


Ojo Bonito porphyry 
Cretaceous (7) : Western Texas (Chinati Mountains). 


C. L. Baker, 1029 (Univ. Tex, Bull 2901, pp. 72-74, 70-82). One of intrusives 
| of Chinath Mtns, 


outerapa in valley of Cibolo Creek, at Y. foot of main masas 
end willl be called Ojo Honito porphyry. It Is a conrse-grained porphyry. Is 
covered on SW. and S. sides by the volcanic series, and it probably underlies 
tbat series in SE. part of Chinati Mtns proper, Is post-Trinity Cret. 


Okanogan. 


Pleistocene: Washington. 


). Some aueh title as Okanogan, 


C (R.] Keyes, 1927 (Pan-Am. GeoL, vol. 47, p 
possibly, will have to be used for what is commonly Known as the Spokane til, 
since the latter (erm ia preoccupied by Walcott, for a Proterozole sh. terrane 
in Mont. 
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Okaw formation, (Of Chester group.) 
Mississippian: Southwestern Illinois. 


S. Weller, 1913 (IM. Acad. Sci. Trans, vol 6, pp. 120, 127). Okaw fm.—RBerlens 
of alternating dark-blue to gray and nearly white Iss. and soft shales, 150 to 
200 ft. thick, with four, and perhaps five, important Is, members, the uppet 
most of which i» the quarry ledge at the Penitentiary, which ie overlain by 
10 to 12 ft. of calc. shales, with thin las. interbedded, forming top part of 
Okaw fm. Underhes Menard fm. and overlies Ruma fm 

©. Ulrich, 1917 (Ky. Geol Surv., Miss. fms. of western Ky., pt. pp. n65-61, 
112-113).  Typlenl Okaw ls. underlies, with probable hiatus, a sa. that ap 
parentiy corresponds to Hardinsburg ss, and overlies, with probable break, Hume 
fm. It is believed to be essentially contemp with Cypress as. 

S, Weller, 1920 (IH. Geol Surv, Bull, 41) Okaw fm. of Randolph Co. ILL, tae 
ss, and Golconda fm., and is overlain by Menard Is 


Glen Dean ls, Hardlusburg 
[ restrteted ]. 
&. Weller, 1920 (Jour. Geol, vol. 28, pp. 285, 298-308) Middle Chester or Okuw 
Hardinsburg ss., Golconda ls., and 
1 fm. of Upper Chester group 


group.——Includes (deseending) Glen Dean 
Cypreas as. Underlies Tar Springs ss., b 
A. HL Sutton, 1034 (Jour. Geol, vol 42, No, 6, pp. 623+). Purpose of this 
article is to show that the Okaw consista of 2 well-defined portions separated 
by àa discon Weller (ms. Rept. on geol. of parts of St. Clair, Monroe, and 
Randolph Counties, TH.) noted this erosion surface but did not mize n inte 
Cheater for the Okaw beds above it During summers of i 


j and 1988 
writer examined the Okaw and identified in 1t 5 and possibly G fme of standard 
Chester section, These fms, have been grouped into 2 welbdetlned mappable 
units, one of middle Chester nnd one of late Chester age, and each correlated 
with a definite portion of the Chester farther E.. in Eastern Interior Basin. 
Although Okaw hax been used with different meanings, it is retained, and the 
2 divisions designated Lower and Upper Okaw Writer believes this ja Justified 


because name Is well known und beemuse these strat, units oecur In only a limited 
aren. Following is writer's section for BW, TIL: 
Menard, 
ükuüw : 
Upper Okaw [mapped] : 
Waüultersburz memb, 
UA CEA D CRM Upper Chester (in parti. 
Vienna memb | 
Ter Springs memb 
Glen Denn memb., 
Hardinaburs memh,* 
Golconda memb. 


Lower Ôknw | tapped]: | 
Middle Chester, 


Conformity 
Cypress (Rumi) 

* Believed to be represented by I to 3 ft, of chert and cherty $5. that occurs 
in aren S. of Marigold, which is only place Glen Dean aud Golconda can 
be separated with any degree of certainty, 

The U. S. Geol, Survey In 1914 adopted Okaw fm. as defined by Weller 
in 1915 
Numed for Okaw or Kaskaskia River, SW. ILL, whose valley is entirely 
excavated in these rocks. The several members of fm. are well ex- 
posed in Mississippi River bluffs above and below mouth of the Okaw. 


Okay limestone lentil (of Pawhuska formation). 
Pennsylvanian: Central northern Oklahoma (Osage County). 
K. C. Weald, 1918 (U. 8. G. S. Bull. 686E, pp. 28-32). Okay la, lentil of Pawhuske 
la—Lowest ls, in Pawhuska fm. in T. 25 N, R. 9 E Lies 10+ ft. above Elgin 
wx, sand SO to 100 ft. below Deer Creek Is. memb. of Pawhuska fm. Color ranges 
from gray to buff, but buff predominates In most places de of Minty hardness 
and contains abundant amall Fusulina, but either or both of these features 
may locally be absent, "Phicknese 0-1 ly be absent, "Phicknese 0-1 ft Does not crop out N. of Clear Creek in 
(his twp, and although tt extends to S. line of 'P. 24 N. it has not been noted by 
geologists working the territory to 5 Named for good exposures on and in 
‘ighborhood of O 


K. ranch, in sec, 21. 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 539 


POkefenokee formation, (In Columbia group.) 
Pleistocene: Georgia Coastal Plain. 


J, O, Veatch and L. W. Stephenson, 1911 (Ga. Geol. Surv, Bull, 26, pp, 60, 421—424) 
Okefenokee fnm.—tIn part coastal-terrace deposits and in part river-terrace or fluvi 
utile deposits, During this period there wis probably a depression of the land, 
the const line perhaps being 40 to 75 ml. W, of ite present position, Coastal sands 
and probably other sediments were lald down, forming a terrace, and contemp. 
Huviatile deposits were formed on terraces skirting the larger rivers aa far ar the 
Fall Line. The constal terrace formed daring this period Is a flat plain 20 to 40 
mi. wide, which varies in elev. from 60 to about 125 ft. above sea level. It ta 
covered with gray and white quartz sand. The river terraces He DO to 100 ft. 
above zero water lewel and form prominent topographic features along Savannah, 
Oemulgee, and Chattahoochee Rivers The terrace ‘posita consist of sands and 
gravels of fluviatile or fuvio-eatuaring origin, The Okefenokee is older and 
higher than Satilla fm Ie nof in contact with any fo, older than Plio. and Mio. 
Thickness 5 to 40 ft. Included in Columbia group. 


The Pleist. terrace deposits of Atlantic Coastal Plain from Del. to Fla. are 
now divided into the 7 fms, enumerated under Columbia group, and Sa 
tilla and Okefenokee fms. have been abandoned. 

Named for Okefenokee Swamp, a great swampy tract in southern Ga. 
covering part of Charlton, Ware, nnd Clinch Counties. The swamp occu 
pies a portion of the plain on which these deposita were laid down. 


Okesn sandstone member (of Ochelatu formation). 
Pennsylvanian: Central northern Oklahoma (Osage County). 


0, B. Hopkins, 1918 (U. S. G. S. Bull. GS6IL, pp. 76-77, pl, 12). Okesa as. —Named 
by F. R. Clark, in rept on T. 26 N., R. 11 E. (U. 8. G. 8. Bull. 686-1, 1918). In N. 
part of T, 25 No Hs. 11 and 12 E., it consists of 3 prominet beds separated by 
thin beds of sh.. and aggregates 30 ft. in thickness, le separated from over 
lying Bizheart ss, by 50 to 100 ft. of red clay sh. ; in places a thin Is, occurs 7 fi 
nbove it. Increases in thickness to S so that on line btw. Twps, 25 and 24 N., R 
11 E. it replaces most of underlying sh. ft. thick im places), and locally rests 
on Torpedo as, Named for exposures near Okesa. 

It. Clark, 1918 (U. & G. S, Bull. 650-1, p, 95). Okesa as. so named because it 
crops out near railroad station and town of Okesa, forming first prominent bench 
! mi, to SE. Lies 65 to 115 ft. below Buck Point as, Thickness 20 10 30 ft, In 
vicinity of Okesa it consists of one bed, which contains numerous peleeypods and 


a few brachiopods, but io most places within this urea two benches are developed, 
separated by sh. The blower bench is generally massive and forms n ledge, and its 
upper surface contains fossils. A thin nodular la, erops out af many places about 
5 ft. above lower bench, The upper bench, which Hes 10 to 18 ft, above the lower, 
is thinner and not so well exposed, but wherever seen it contains many peleeypods, 
The Okesa 1s separnted from underlying Torpedo ss, by 


5 to 15 ft. of sh. 


Oketo shale. (In Chase group.) 
Permian: Central Kansas. 


R. ©. Moore, Sept, 4-7, 1886 (Kang, Geol, Soc, 10th Ann, Field Conf, Guidebook, pp 
12, 69). Oketo sh. underlies Fort Riley Is. [restricted] and overlies Florence ls 
[Florence flint of the literature, not Florence la. of Prosser]. [There is no de 
scription of this unit, but graphic section on p. 12 shows it as consisting of shaly 
ls. 5 ft, thick. Derivation of name not stuted. This shaly la. appears to be in 
cluded in Fort Riley Is. of previous repta.] 


Okikeska series, 
Pre-Cambrian (Keewatin) : Quebec, Canada (upper Hurrieina River basin). 


G. W. Bain, 1926 (Jour. Geol, voL 33, pp. 728-143). A pre Keewatin series of sed, 
rocks, consisting of carbonaceous sil, continental s3., Is., qizite, and greywacke 
meiss, In which original bedding can still be recognised by variation in color and 
charactor of clastic material Uncon. overlain by Keewatin volcanic rocks and 
intruded by granite, which also intrudes the Keewatin Okikeskn is old name of 
lake around which these sediments are best devel 
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The U. S. Geol. Survey applies Keewatin serica all pre-Laurentian rocks, 

the Laurentian consisting of intrusives 
Oklahoma series. 

G. H. Ashley, 1023 (Eng. and Min. Jour,-Prees, vol 115, pp, 1106-1108), propose 
that Pernden System, s8 he called ft, be divided into two series, and that lowe 
one be designated Oklahoma series 

Oklahoman series. 

Permian; Oklahoma 

C, R, Keyes, 1896 (Am, Geol, vol 18, pp. 22-28 Oklahoman series intended to 
apply to all rocks of Carbf. age whieh occur N. of Canadian River in Okla, and 
which lie btw. top of Missourian series, or top of Cottonwood Is ind base of 
Crot Essentialle covers same wiecessionm ef strata that has long been wnguels 
known under title of "lermian." (This name was later restricted by Keyes (Am 
Geol, vol. 2 pp. 290-305, 1901) to beds extending from top of Wellington sb 
abore to top of Cottonwood Is, below, the overlying Perm. rocks being included tn 


his Cimarron serics.] 


Named for Oklahoma. 


rOklune series 


Tertiary, Mesozoic, und late Carboniferous ( 


kwim region). 


J, E. Spurr, 1900 (U. £ G, S, 20th Anm Rept, pt 
series Shales, impure le, and cherts, with beda 
volcanic material. Folded. Cut by intrusives of 1 
where Kanektok River emerges from Oklune Mtns 


side of the mins Contains Lower Cret. fossilis, 


Embraced a wide variety of units of diferent à 


Okmulgee group 


Pennsylvanian: Kansas and Oklahoma, 


Southern Alaska (Kuski 
7, pp. 168-169, 181) Oklun 
of arkose and characterized by 
robuble Neocene ag expose! 
md along the Kanekrok on W 


ges and has been discarded 


R. C. Moore, 1931 (Kans, Geol Soc, Sth Ann. Field Conf, Guidebook, correlation 
chart) Des Moines series is divided into uncon. groups—Olmulgee group (above) 
and Wibwrton group (below). Okmulgee group includes Pleasanton sh. (nt top) 
down to base of Savanna as. of Okla {Derivation of nome not stated. Not used 
in 19: or later classifications of H. €. Moore up to and Inchiding Kaine, Geol 
Surv. Bull, 22, Aug. 31, 1030.] 

rOktibbehn tongue (of Selma chalk), 

Upper Cretaceous: Northeastern Mississippi. 

L, W. Stephenson, 1917 (Wash, Acad, Scl Jour. vol. 7, pp. 243-250) Oktibbeha 
Longue A long thin tongue of chalk, pr i from extreme top of Selma chatk 
in Noxubee, Oktibbeha, Clay, and Chickasaw Counties Protably 50 ft, thick and 
50 to GO mi, long Underlain eonformably by nonehalky sands and ya of the 
Ripley fm, and uncon, overiain by strata of Midway (Eocene) age 


Named for Oktibbeha Co. Especially well deve 


1 


Moped at Starkville 


This name was discarded by U, S, Geol. Survey in April 1% is explained 

under Prairie Bluff ehatk. 
Olathe limestone member. 

Pennsylvaninn: Central eastern and northenstern Kansas, 

N., D. Nowell, 1925 (Kans, Geol, Surv. Bull, pt. 1. pp. 76-79). Olathe Is, memb, of 
Stanton ts, Thin-bedded, wavy 18, bluish gray, usually finecralned, the beds 
separated by thin limy partings: weathers dark buff Thickness 15+ ft, along 
Captain Creel 11 ft, in. SW, corner of Johnson Co Named for Olathe, Johnson 
eo Overlies Eudora sh. memb, and underlies Vietory Junction sh. memb.. all 


in Stanton te 


See also Newell, 1986 (Jont 


Geol., vol, 44, No, 1, 


23-31). 


pp. 
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R. C. Moore, 1938 (Kans. Geol. Surv. Bull, 22, p. 134). Type loe. of Olathe ls. memb. 
(of Stanton 18.) i» quarries at W. edge of Olathe, secs, 34 and 35, T, 13 S. R, 


Johnson Co, Kans. The Stoner Ix of Condra is possibly same as Olathe 


)sible to trace the beds of Platte Valley southward to NE. Kans. 


23 E. 
Is, but ft ia not p 
outerops, nnd there tins been so much contagion in correlation of beds btw. the 
to use Stoner in Kans. The Stoner te, of Platte 


2 areas that it sema inadvisable 
Valley section in Nebr, Includes Louisville Is, (abandoned), tiKiewlts sh, (aban 


doned), and “Du Bois" l: 


Olose sand. 

Miocene: Sonthern California. (Kern County), 
vol, 19, No. 2, p. 1, pl, 2). 
nsolidated medium 


3 (Calif, Oil Fields, Div, Oil aud G 


A. Diepenbrock, 153: ° 
Middle Temblor (Olccse sand of Round Mtn erea)—Mainly ut 
grained to coarse gray sand, containing numerous seashell frügments and ocen- 
«jonaml pebble and siltstone beds; lower part commonly of finer texture, With some 
Clay and silty materials and strongly sulphureus, Thiekn 242 Iit. Underlies 
Itound Mto silt (Upper Temblor), in Mount Poso oil field, NE. of Bakersfield, 


Kern Co. [Derivation of name not stated.) 


Old Colony sandstone. 
Pre-Cambrian (Keweenawnn) : Northern Michigan. 


A. €* Lane, 1011 (Mich. Geol. and Biol. Sart. Pub. G, geol, ser 


145, fig. 37). Olt Colony as, lies O80 ft. below Wolverine sx. 
Belongs in Central Mine group. " 


Named for oceurrence in Old Colony mine, Houghton Co. 


Old Colony amygdaloid. 
Keweennwin: Northern Michigan, 


Used by B. B. Butler in U. 8. G. S. P. P. 144, 


Name long in use loenlly. 
Is younger than Old Colony ss. 


1920. Belongs in Central Mine group. 


and older than Wolverine ss. The mineralized part is the Old Colony 


lode, Named for oceurrence in Old Colony mine, Houghton Co. 
Old Colony flow. 
Includes Old Colony amygdaloid and underlying trap. 


Old Crow gypsum. 
Permian: Northwestern Oklahoma (Blaine or Dewey County), 
203). OM Crow gyp., 1 to 2 tt. thick, is 


rw “in, 1557 (Am. Geol, vol. 10 
nalian Rire in D Co, Ok! 90 or 200 


exposed in brow of bluffs on S. side of 
[1002] tt. below One Horse gyp. Included in Tulogu fin, 


Named for Old Crow crossing of Canadian River, Blaine or Dewey Co. 


Old Dominion limestone. 
Paleozole: Northeastern Washington (Stevens County), 
C, E. Weaver, 1920 (Wash, Geol. Surv, Bull. 20, p. 66, map) “Nd Dominion  I3,— 
eathy in physical character and color Exposures along NW, side of 
very low-grade diss, in places only calc, mrgillites. 


Varios g 
North Fork of Mill Creck nre 
They baye a banded or shaly appenrance and vary from pure white to black, but 
with occasionally a* bluish tint At 5. end 
nearly pure white, of uniform texture, and highly 
true dolomites 


light to dark 


nre prevallingls 
of Old Dominion Mtn the Is, is 
erystalline Varies greatly in mag, content; some varieties become 
"Thickness 1,00 It. Underlies, apparently conformably, Colville qtxite and 
overlies Chewelah arziülite, Extends as far N, as Old Dominion Mtn. 


Olden sand. 
A subsurface sand, of Penn. age, in Hightower fleld, Fastland Co, north 


central Tex., lying at 1,200 ft, depth. 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


1542 


Oldham limestone. 
Silurian (Niagaran): East-central Kentucky. 

A, F, Foerste, 1905 (Ky. Geol. Surv. Bull. 6, p. 145) and 1906 (Ky. Geol. Surv. Bull 

T, pp. 10, 47). Oldham ts.—Fossiliferous ls., 10 to 14 ft. thick, forming upper menh 

of Indian Fields fm. Underlies Alger fm, and overlies Plum Creek clay (memb 

of Indian Fields fm,), All of Niagaran ¢ 


In 1981 (Ky. Geol, Surv, ser. 6, vol. 36, pp, 172, 173) Foerste assigned this 
Is. to Clinton time. In 1985 (Denison Univ. Bull, Sci, Lab. Jour., vol. 30, 
pp. 130-133) he amplified his description of this Is, und stated it Is 
probably older than Dayton Is. 

Named for Oldham Branch, brw, Panola and Brassfield, Madison Co. 


Old Mayflower amygdaloid. 
Same as Mayflower amygdaloid 


Old Pewabic amygdaloid. 
Pre-Cambrian (Keweenawan) : Northern Michigan. 


A. R. Marvine, 1873 (Mich, Geol, Surv. vol, 1, pt. 2, p. 86 and chart). 


Belongs to Ashbed group, Is older than Pewubie amygdaloid and younger 
than Albany and Boston cgi. The mineralized part is the Old Pewabic 
lode, (See B.S. iter, U., 8, G. S. P, P. 144, 1929.) 

Named for occurrence in an old mine on Pewable property, in Keweenaw 
Co. 


Old Pewabic flow. 
Includes Old Pewabic amygdaloid and underlying trap. 


Old Rag granite. 

Pre-Cambrinn: Northern central Virginia (Madison County). 

A. 8, Fureron, 1024 (Jour. Geol, vol 42, No. 4, pp. 400-410). Old Rag granite.— 
Coaree-grained bhue-«quartz granite of untwinned light-gray feldspar and blue or 
smoky quartz. Where it occurs in large masses, as in Old Rog Mtn, E. of Oldrag 
P. 0., it may be as conrse or coarser than the hypersthene granodiorite, which it 
intrudes, Also intrudes Catoctin schist. Is believed to be older than Air Point 
granito. 


#Old Red sandstone. 
A name applied in early geological repts to Devonian system of present termi 
nology; also to Catskill fm., of N. Y.; and to rocks htw. top of Catskill 
fm. and base of Genesee sl. 


Olds sand, 
A subsurface sand, of Ord. age, in NE. Okla. See under Kimer sand. 


Olean conglomerate member (of Pottsville formation), 

Pennsylvanian: Western New York and northwestern Pennsylvania. 

J. P. Lesley, 1875 (2d Pa. Geol Surv, Rept. I, pp. 89. 90), referred on p. 89, to 
Nicottnille, Olean, Chautauqua cgl. of western N. Y.; and on p. 96 stated this 
cpl, bs also knowf as “Second Mountain sand" of Venango Co.; “Garland cgl”; 
"Great Bend cgl." of Warren Co. Pa; "Rock City cel.” W. of Olean, at Ellicott 
ville, and elsewhere in Cattaraugus Co., N. Y.; and “Rock City cel.” of Chautauqua 
Co. W. of Lake Chautauqua, N. Y. In same rept J. F, Carll mentioned (p. 38) 
Olean col. (Garland), and on pp. 45 to 46 he described Garland cgl. 

€. A. Ashburner, 1880 (2d Pa. Geol Surv. Rept. G, pp. 73-78), Oleum cyl, ia basal 
bed of Pottsville cgl. Thickness 504- ft. [L. C. Glenn, 1903, gave thickness In 
Olen and Salamanca quads, N. Y., as 60 to 90 ft., and described it as a round- 
pebble cgl] 


See Little Genesee cgl, 

Typical outcrop is at Olean Rock City, 6 mi, S, of Olean, Cattaraugus Co.. 
I 

N. X. 
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Olean shale. 
Pennsylvanian: Western New York. 


J, M. Clarke, 1902 (N. Y. State Mus. Buil. 52, p. 5 Overlying Olean egi, in 
Olean quad, are “colenreong shalea which have been termed the Olean sh." 
[These shales oceupy position of Sharon sh. memb, of Pottsville fm, by which 
name they are now known.) 


Olentangy shale. 
Upper Devonian: Central Ohio, 


N. H. Winchell, 1874 (Ohio Geol, Surv, vol 2, pp, 243, 287). Olentangy sh— 
Blnish, sometimes greenish sb. 230 ft. thick, more sectile and containing less 
bituminous matter than overlying Huron ah, [restricted], and interatratified with 
Wack sL-Hke beds like these in Huron sh. Overlice bine Upper Corniferous Is. 
[Delaware Is.] and underlies black Huron sh., of whieh it is Hy a subdivision. 
No fossils found. [Included in Hamilton group on p. 328 and in Genesee on p 
402.) 


This sh. was included in original definition of Ohio al. and in Huron sh. of 
some eariy replis, but for many years it has been treated ns n distinct 
fm. It contains few fossils, but has generally been considered to be of 
Hamilton age, However, A. W. Grabau in 1915 (Geol. Soe. Am, Bull, 
vol. 26, p. 112) stated that it is of Upper Dev. age and=in part to Huron 
&h.; and he proposed Prout series "Tor the northern Ohio shales and Iss. 
of Lower Hamilton age" (rhe Upper Hamilton being absent}. Iu 1917 
(Jour. Geol, vol, 25, pp. 837-343) Grabau applied Plum Creel shales to 
the shales beneath Prout Is, of northern Ohio, repeating his opinion that 
Olentangy sh. of central Ohio is Upper Dev. 

©. R. Stauffer, 1915 (Geol Soc, Am, BulL, vol, 26, pp. 95-96) and 1916 
(Jour. Geol, vol. 24, pp. 476-487) classified Olentangy fossils ns of 
Hamilton age 

A. W. Grabau (1915 and 1917) assigned Olentangy sh. to Upper Dev. 

E. R. Pohl, 1930 (Tenn. Acad. Sci, Jour, vol 5, No. 2, p 61). "True Olentangy sh. 
of central Ohio has been repentediy shown to be Upper Dey In 2 articles I have 
incidentally suggested that the pame be restricted to ite orizinal use for beds In 
central Ohio 


B 


Named for exposures on Olentangy River, Deluware Co. 


Olequa formation, 
Eocene: Southwestern Washington. 


R. Arnold and H. Hannibal 1913 (Am. Phil Soc, Proc, vol 52, pp. 5600, 568) 
Olequa fm.—Aren. bedded tus, of Tejon Eocene age Young than Chehalis 
fm. as redefined in this rept. Olequa ond Chehalis fms. are zone of Venericardia 
horni Gabb. [Type loc. not stated.) 

L. G. Hertlein and C. H, Crickmay, 19 (Am. Phil. Soe, Proc, vol, 64, No, 2, pp 

242) Fauna of Olequa und Chehalis fms. is quite similar, but fora is markedly 

ai nt, Writers are of opinion Olequa may represent a Tejon ase, white Chehalis 

of Arnold and Hannibal, 1913, may possibly represent a higher horizon corre 
sponding to Jackson of cast const It would seem that an arbitrary Tine should be 


drawn through the fresh-water beds which oceur btw, Olequa and Chebalis fms 
thus separating them if they are to 


» recognized as separate fms. 
Oley Valley slates. 


Pre-Cambrian: Sot astern Pennsylvania (Berks County). 

E. V. d'Invilllers, 15* å Geol. Surv, Rept. D, vol. 2, pp. 47, 158, 180). Oley 
Valley alates —Cenerally considered to bek to Potsdam epoch, but portions of 
them may belong to Hudson River slates. 


Y 


According to A, I. Jonas (personal statement Jan. 1987) the Oley Valley 
slates of D'Invilliers are Martinsburg sh 
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Oligocene epoch (or serles). 
Next. to oldest of the 4 epochs of Tertiary period and the rocks formed dur- 


ing the epoch. For definition see U. S. G. S. Bull 769, pp. 53-54. 


Olinger gray shale member (of Chattanooga shale). 
Devonian or Carboniferous: Southern Tennessee and southwestern Virginin. 


J. EL Swarts, 1027 (Am, Jour. Sci, Sth, vol. 14, pp. 485—409) Olinger gray sh 
nunnb.-—Middle gray sh, memb, of Chuttanooga sh. at Chattanooga, Tenn, and in 
SW. Va. Best exposed at Olinger, Va Varies in thickness from © to 54 ft. 5 in. 
at Olinger, Va Unco, underlies Big Stone Gap sb. memb. (tho upper blaek sh 
memb, of Chattanooga sh.) and overlies Cumberland Gap sh, memb, (the lower 


black sh. memb. of Chattanooga eh}. The Olinger memb ds of same age ag 


[upper part of] Cumberland Gap mem, with which ir inrertongues to S. repr 
senting merely a different environmental condition 

J. H. Swartz, 1020 (Am. Jour, Sci, Sth, vol, 17, pp. 431-448), assigned these beds 
to Miss 


Olive Hill fire clay. (In Pottsville formation.) 
Pennsylvanian: Northeastern Kentucky. 
A. F, Crider, 1013. (Ky. Geol Bury., 4th ser, vol. 1, pt. 2, btw. pp. 594 and 616) 
Olive Hill fire clay is of same age and origin aa Sciotoville fre clay ot Ohio Jt 
is associated with the Mixa, lx. [The true Selotoville clay is now known tw Ix 
younger, and to lie higher than Sharon coal] 
Named for Olive Hill, Carter Co. 


Olive Hill formation. 
Lower Devonian (Helderbergian) : Western Tennessee. 


C, O. Dunbar, 1918 (Am. Jour. Scl, 4th, vol, 40, p. 738) Oiee Hit fm.—Uncon. 


underlies Birdsong sh. and uncon. overlles Roeckhouse al 
bergian or Linden xroup Divided into (descending) Flat 


all included in Helder 
ap menm, ar Branch 


memb,, and Ross memb.  Outcerops in Hardin Co., "Tenn, and adjacent portiona 
of Mis», and Alu. Namel for exposure in bluf on Indian Creek at Olve Ti 
Hardin Cò., Tenn, where it is over 150 ft. thick and consista of the 3 membera 


mentioned nbove, Puuona carly New 


Scotland or tate Coeymans, 
Oliver granite. 
Jurassic (7): British Columbia. 


W. E. Cockfeld, 1935 (Canada Dept. Mines, Geol. Surv. Bur. Evon, Geol. Mem. 1795, 
Pub. 2292, pp. 2, 14). 


Oliverinn magma series. 
Late Devonian or late Carboniferous: Northwestern New Hampshire 


(Moosilauke, Mount Cube. and Rumney quadrang 


M. Billings, 1954 (Sci, n. &, Tan. 19, vol. 79, pp. 55-50) [See under Highland 
Croft magma series] 

M, Billings, 1t 
stream of that name (Oliverian Brook) in SW. corner of Moostlauke quad 

M. P, Billings, 1955 (Geology of Littleton and Moosilauke quads, N. P, Moosilauke 
map nnd p. 26) Olivwion maogma series (late Dev, or late € 


(personal communication Apri] 201 Olivertan was chosen from 


rdf.) is proposed 
for a series of intrdsive 1zneous rocks which are definitely younger than lower 
Dev, and older thi 


n the great period of folding. In Moostiauke quad. it Is repro- 
wnted only by Owls Head granite, but other rock types of thia serie 
in Mount Cube and Rumney quads, 


B5 are present 


fOljeto sandstone member, 
Upper (7?) Triassic, Lower Triassic, and upper Permian: Southeastern Utah 
(San Juan River region). 
E. G. Woodruff, 1912 (U. 8, G. S, Bull. 471, pp. 80, 87, ete.) Oljfato à». momd 


Massive, ferruxinous, gritty, cross-beddwd tan #8 containing clay pellet: forall 
wood, and charcoal, Thickness 20 to 2 


ft. Is upper memb of Moencopie fm 
Overlies 1,260 ft. of red sandy sh. and massive tan sm beds forming lower part 
ef Moencopie fm.  Underlies Dolore h, probably uncom. At Oljato [Offeto now, 
in San Juan Co.) it forms the cifs in Moonlight Valley. 
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Later detailed studies by H. E. Gregory, I. D. Miser, J. B, Reeside, Jr., and 
other geologists showed that as mapped the fOljato ss. memb., ineluded 
. of Lower ‘Triassic 


Shinarump egi (Upper? Triassic) and tan-colored s 
The rocks having been subdivided, the name 


and upper Perm, í 
T1Oljeto ss. memb, has been discontinued, 


Olmos formation. (In Navarro group.) 
Upper Cretaceous (Gulf series) : Southwestern Texas (Maverick County). 


L W. Stephenson, 1927 (A. A, P. G. BulL, vol. 11, pp. 10, 14), Olmoe fra —Greenish 
gray «haly clay and tine samiy clay, irregwiarly interbedded with fine to coarse 
greenish gray thin-bedded to massive, more or | eross-bedded soft to hard s», 
some layers of which are ripple-marked, and with seams of coal and lignite 
Ranges in thickness from zero to 400 or 450 ft Uncon. wndertica condido fm 
and uncon. overlieg San Miguel fm. In previous repts called 
Named for fag stution of Olmos, Maverick Co., which is located on outcrop of the 
fm., and also for Olmos Creek (now generally called by ita English equiv, Kim 
Creek), which follows the strike of the fm, near center of belt of its outcrop 
from a point 7 or 5 mi. N. of Lagle Puss to Junction of the creek with Rio 


í 


Coal Series,’ 


Grande. 


Olmos sand, 
Eocene (Jackson) : Southeastern Texas (Atascosa and Live Oak Counties). 


A. C, Ellivor, 1933 (A, A, P. G. Bull, vol. 17, No, 11, pp, 1202, 1516, ete.). Olmoa 
ngndü.-—lLlop zone of Whitsett fm. in Live Oak and Atase Countica, Grayish- 
brown mediam-textured sand or ss that weathers brown Thickness 15 ft. Dlr 
appears In E part of Atascosa Co, Exposed on Olmos Creck where Fant City- 
Whitsett bighwüuy erosses the creek about 1 mi. S. of Whitsett. Overlics Fashing 


Claye 


Olmsted shale member (of Cleveland shale). 
ssippiun: Northeastern Ohio 


Upper Devonian or Miss 


Olmsted ah. 


H. P. Cushing, 1912 (Am. Jour, Sci., 4th, vol. 33, p d Soft black- 
ish sh., with thin bands of bine sħ.; 15 to GO ft. thick, underlying Cleveland sh. 
and overlying Chagrin sh. Seems to pinch out to I [Not present at type loc, 
of Cleveland sh. but has heretofore been included In Cleveland. | 


Adopted us basal memb. of Cleveland sh 
Named for exposures at Olmsted Falls, Cuyaho 


Olney limestone, 
Silurian: Central New York (Onondaga County). 
B. Smith, 1020 (N. Y. State Mus Bull, 281, pp. 26, 27-2-). Olney ls,—Very lnrzely 
fine interlaminated blue nnd drab layers, especially in lower 10 or 15 ft Upper 
part often more coarsely bedded than lower part and frequently contains many 


stromatoporolds of dark color. It 1s often convenlent to regard a zone of 
1 to 3 £t, ag transitional into overlying water lime (Elmwood AJ Hase of Olney 


provisioniliy placed at sharp contaet with a Sun-eracked water lime which 
forma quarry Door at type loc. Thia subjacent water lime ig thought to be 
below, or at least near lower Umit of, ANpirifer vanmuwremi; in central Onondarn 
Co. Thickness of Olney 334 ft. Is basal fui of Manlius group in Onond: 
Co Named for Olney Station, on Auburn & Syracuse Klee, R. It. lype svetion 
1% mi. E. of station, at old quarry at Split Rock, formerly worked by Solvay 
Procesa Co. The Olney ls. may safely be regarded as ineluded in Vanuxem’s 
Manlius. It is also unquestionably represented |n the 77 ft, of strata which 
Hartnagel (190 p. 1105) allows for the Manlius at type loce, but this latter 
thicknesa earrles the Manlius of Hartnagel far below base of the Olney 

Smith, 19 (N. Y. State Mus, Hull 300, p. 18), [See 1935 entry under 
Manlius te; alao, for further details, see pp. 14-22 of book cited. ] 


Olpe shale, 
Pennsylvaninn: Bastern Kansus (Lyon County). 


Olpe shales te here pro- 


G. IL Adams, 1002 (U. 8. G. & Ball. 211, pp. 51 
posed for the fosriliferous shales, 50 to GO ft. thick, overlying Barcluy In. 
(= Burlingame ls., preoceupied), and underlying Emporia ls. 
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J. Smith, 1905 (Kana, Acad, Sei, Trang, vol 19, pp. 150-154), mapped fol. 
lowing fms. in Greenwood, Lyon, and Os : 


^ Counties, Kans. (descendi 
* * ?*; Admire sh. ; Emporia IR system (of D bax.) ; Olpe ah., GO ft.; Reading blue 


ls., 3 ft. (formerly called. Emporia blue te.) ; Humphrey sh., 4045 ft. (inetuding 
thin Iss.) Barclay (Burlingame) Is, 12 ft.; * * 4 

R. €. Moore, 1920 (Kans. Geol, Surv, Bull 6, pt, 2), Admire sh. memb. of Kans. 
is 300+ ft. thick and includes, TO ft, nbove base, the 5 thin las, called by Smith 
“Emporis system," Tt rests on true Emporia 1s. 

R. C. Moore, 1936 (Kans, Geol Surv. Bull. 22, p. 221). Olpe sh, of Adams 
included beds from top of 7Barelay (Burlingame and Wakarusa) to base of 
Emporia {On p. 224:) 7Olpe sb, of Adams included beds btw. top of tBarclay 
(Wakarusa) is. and “Emporia 1s,“ latter Indicating beds me than 60 ft, 
above Reading Is. (=lower Emporia of more recent common usage) [On p. 
2282] rülpe sh. of Adame was defined to include beds btw, Barclay (Burlingame 
and YWakarwea) and “Emporia” 1s., the latter being “Emporia system" of 
A, J, &mith, 1905, which Included Maple Hill to Grandhawven of present classifi 


cation. The “Emporia” of Adams und Smith thus belong 60 ft or more above 
Emporia as generally denned, 


Named for exposures at Olpe, Lyon Co. 
Olson. 
Name applied hy €, LR.) Keyes to 200 ft, of Iss. In Kootenai fm. of Mont. 
Derivation of name unknown. 
Olympia sand, 
A subsurface sand, of Sil, age, in Ky. 
Olympus granite. 


An abbreviation of Mount Olympus granite that has been used by some 


Es! 


geologi 


Omega limestone, (In MeLeansboro formation.) 
Pennsylvanian: Southeastern Hlinois 


J. El. Lamar nnd M. B, Wilman, 1934 (1H. Geol. Surv. Bull, 61, p, ) Omega 
l2. in lesa than 1 ft. to 17 ft. thick. Lies higher than La Salle be From data 
at band it i8 thought to be a pure [9 | Derivation of mame not stated, Prob: bly 
refers to Omega, in E. part of Marion €o.] 


Omen member. (In Mount Selman formation.) 
Eocene (middle): Northe 
Cherokee Counties). 


E. A. Wendlandt and G. M. Knebel, 1920 (A. A. P. G. Bull, vol, 13, No. 10, pp 

1355-1356) Omen memb—A local greensand memb, of Queen City memb. of 
Mount Selman fmm. Lies approx, 140 ft. above the main glauconite of the 
Reklaw and btw. 240 and 280 ft. below top of the Weches, Well exposed nea 
Omen and Arp, in eustern Smith Co, and is here termed Omen from the 
community wl it was first recognized. This greensand extends from Harrison 
through Gre NW, Rusk, and E. Smith Counties, into Cherokee Co ]t con 
sists of 10 to 15 ft. of partly eross-bedded mealy, sandy zlauconite, which weathers 
rapidly and ig difficult to recognize, The best ores ure found in Omen memb, 

C, L. Moody, 1931 (A. A. P, G, vol, 15, No. 5, pp. , 042). Iteklaw as defined 
by Wendlandt and Knebel the writer considers as basal Claiborne of Tex, and 
that it properly tneludes the Omen memb, which they assigned to Queen City 


tern Texas (Smith, Harrison, Gregg, Rusk, and 


ER 


sand, 

F, B. Plummer, 1933 (Univ, Tex, Bull p. 680), Omen oreensand memb. waa 
named by MacNaughton (private rept. written for Humble O1 & Refining C 
Feb. 10, 1929) The name was published by Wendlandt and Kuebel, 1929. It 
is middle memb. of Queen City fm 


Onaga limestone, 


Pennsylvaninn: Northeastern Kansas 


F. F. Crevecoour, 1903 (Kans. Acad, Scl, Trans, vol. IS, pp. 124, 125) Onaga ta— 
Series of Ibs, of economic importance In vicinity of Onaga [Pottawatomie Co.]. 


Consists of 5 in, of brown Is, at top, undetlain by S in, of bard brown la., underlain 


by 6 in, of bluish-gray ls, with $8 in. of Ught-bine lg. at base Separated from 
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overlying Neva le. hy 1114 ft. of dark-blue sh., 


0 in. thick, and by 45 ft. 8 in. of yellowish 
Records show no other use of this name, 
Geol, Surv., Bull, 22), does not mention it. 


Elmdale fin. 


Onalaska clay 
Miocene: Eastern Texns. 
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overlain 


and 


UNITED STATES 


] 547 


hy two Inyers of ls, cach 


forruginous shales, 


R. €. Moore, 1986 (Kans, 
It appears to be a part of 


i. T. Dumble, 1915 (Geol, Am. Bull, vol 20, p. 460). Onalaska clay 
Transitional zone |n the Corrigin, in which the sands of the Corrigan are Inter 
bedded with cnic. clays similar to those of overlying Fleming. On this account 
the limit is not aa well defined as farther En and upper line is drawn where 
the sands with poreelaneous cement cea ind the clays weather entirely dark 
brown or black, instead of showing the characteristic yellow weather of Cor- 
rican clays These up beds matnutain their character and thickrne as far W, 
na Navesotm River While they appear later than Catahoula proper, they are 
definitely connected with bt by character of the sands and clays of which they 
nre composed Aesiened to upper Olle. 

I T. Dumble, 1020 (Univ, Tex. Bull. 1869. pp, 29, 180-218), Onalaska beds, at top 
of Corrigan fun, are ; zned to upper Olle, and possibly Mio. in upper part 


now 


LT 


The Catahoula sa. is 


lying clay eunnot olig. 


Onaping imi. 


Pre-Cambrian (upper IHuronian): Ontario. 


considered to be probably Mio 


so that this over- 


A, P. Coleman, 1905 (Ont. Bur, Mines Rept. 1005, vol. 14, pt. 3, p. 94). 
Once Lomas sandstone member (of Carrizo sandstone) 

Bocene (middle): Northeastern Mexico (Tamaulipas) 

W. Q. Kane and G. B. Glerhart, 1985 (A, A. P, G. Bull. vol. 19, No. fl, pp. 136p 
1370, 1371, 1385) Onos Lomas" as. fmmemb.—Mnssive white and red banded 
micaceour * 135 ft, thick, lying 562 ft, above base of Carriz Well exhibited 
at the “Once Lomas,” a series of dip-slope hills making a seurp around S. end of 
Aldamas anticline Can be traced from Rio Grande to Rio San Juan, Tamaulipas 


Oneco amygdaloid. 
Pre-Cambrian Northern 


Mines 


identified 


(Kewecnawan ) : 
(The 


variously 


Mining Co, 1925 


been 


Oneco Copper 


that "has 


nmygdaloid 


and Kearsurge wmygdaloids, but ik now reramed 


(personal 
Isle 


Butler 
of 


According to B. S. 


probably near horizon Royale 


communication J 


nmygdaloid. 


Michigan. 
tidh.. 


1061). An 
Portage, 


hy W, H. Weed, p. 
the Isle Royale, 


he Oneco amggdatold," 


Grand 


this amygdaloid is 


in Central 


Belon 


Mine group, The mineralived part is the Uneco lode, Named for oe 
eurrence in Oneco wine, Houghton Co 
Oneco flow. 
Includes Oneco ainygduloid and underlying trap. 
One Horse gypsum. 
Permian; Northwestern Oklahoma (Binine ar Dewey County). 
Cragin, 1897 (Am. Geol, vol, 19, p. 363) One Horse 9yp., 3 or 4 ft, thick, 
«I in brow of bluffs on S, side of Caniidian River in D Co. Okin., about 
ft. above river and 90 or 200 [1007] ft bove Old Crow gyp Ineladed in 
''alogn frm, 
Named for One Horse Ford of Canadian River, Blaine or Dewey Co. 
Oneida conglomerate, 
Silurian: New York. 
L Vanuxem, 1840 (N. Y. Geol 4th. Rept.. p. 3741 Oncida col—The “mill 
stone grit" of Prof, Baton e i» no other rock of the kind in Oneida Co. 


On 
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if we except the thin irregular layers of small-sized pebbles which make a part 
of the enecending grow, and which may be seem at Blackstone's quarry, S. of 
Utica. Overlles Medinn and underlies Protean group [Clinton fm,]. 

1842 (Geol. N. Y., pt. 3) Oneida or Shawangunk cot.—Composed of 


Vnnuxem, 
quarts pebbles rarely exceeding | in, diam., and white or yellowish quarts 
interposed greenish sh. Named for Oncida Cò. 


in some localities there is seme 
where ite position Is well defined. In Herkimer rests on Frankfort s1.; in E. 
and W. parts of Onelda Co. it reste on Pulaski shales. Forms part of Clinton 
group, the next mass in order of superposition. It was separated ns being a 
convenient point for division, and from importance which wes once attached to 
this rock, baying been confounded with the cgl, of the Coal era [The Shawangunk 
and Clinton age (sec C. EK. and F. M. 
1931).] 

) Oneida ogh overlies Hudson 
as Grey ss. 


cgl. ix now considered to be of Toecarora 
Swartz, Geol Soc, Am, Bull, voL 42, pp. 621-602 

T. Wall, 1843 (Geol. N. Y., div. 4, 4th dist.. pp. 15, 
River group $n E. part of State, and occupies 
of Oswego. which rests on Hudson Hiver group and is ov riain by Medina sa 
Forma Shawangunk Mtn, and in Oneida Co. [N. ¥,] and Pa. attains a much 
greater thickness, Not seen in place W. of Oneida. 


same strat. position 


For many years the position of Oneida cgl was given by most geologists 

as btw, Medina ss. and the Ord. {Hudson River group, or Lorraine sli, 
"Grey ss. of Oswego," Some rents, 
curded it as 


and if was believed to be same 


however, included it in the Medina, and some geologists re 


younger than “Grey ss, of Oswego.” Its thiekness in Oneida Co. was 


or 


given ranging from 25 to 100 ft 


C. A. Hartnagel, 1005 (N. Y. State Mus. Boll, 80). Oncida cot. in tts W. extension 
as Omcego es., and both Onelda cgl, and Oswego vs 


gradually grades into sa. known 
nre transitional Into Medina s3. above. 

A. W. Grabau, 1906 (N. Y. State Mus. Bull. 92) In eentral N. Y. Oswego rs 

a into the Oneida, a pure-white quartz-pebble egl, 

C, A. Hartnazel, 1007 (N. Y. State Mus. Bull. 114). Oneida col. is here considered 
n loen] facie of upper Medina [In Bull, 107, 1907, Harimagel says Oneida cgi 
contains Arthrophyeus alleghaniensis, whieh is practically confined to upper 
Medina, and that for strat and paleontologie reasons the Oneida egl. is to be 
considered part of upper Medina, “Its position is never far below the base of 
the Clinton."] 

J. M. Clarke, 1907 (N. Y. State Mus, 59th Ann. Rept., vol. 1, p, 17). The non 
fossiliferous Oswego ss. is older than Onelda cgi. 

C. A. Hartnageél, 1912 (N. Y. State Mus, Had. 10, p. 46). In Oswego Co. the 
Oneida egl, actually lies within upper part of Medina fm. and westward disappears 
in Wayne Co. 

E. ©. Ulrich, 1918 (12th Int. Geol Cong, Canada), Oneida cy Wwlongs at top 
of the Medina, if, indeed, i£ is not, ns Vanuxem long ago contended, the basal 
deposit of the Clinton, [Ulrich continued to thus classity Oncidn tn 160 Silurian 
vol. of Md. Geol Sarv,] 

A. W. Grabau, 191% (Geol. Sov. Arm, Bull, vol, 24, pp. 431, 460). Thorold s&, tor 

bed of the Medina, is westward extension of Oneida cel. 

H. Chadwick, 1918 (Geol. Soc. Am, Bull, vol 39, p, 340) Evidenee tn bh: 

favors conclusion of Vanuxem and Hartnngel that the Oneida ia “never far le 

the base of the Clinton" and te closely connected with ite basal eh {In correla- 
tion charts on pp. 359 and S64 Chadwick placed Oncida opposite Thorold ss, 

(which he excluded from Medina} and the overiying Maplewood ah.) 


nd 


The Oswego as, is now considered to be much older than Oneida cgl, and 
of Upper Ord. (Maysville) 


W. Goldring, 1031 (N. Y. State Mux, Mdb. 10, pp. 191, 317, 318, 324), included 
Oneida col. in the Clinton of central N. Y., nnd stated that it was named for its 
excellent exposures in vicinity of Verona, Oneida Co. She placed it beneath 
Maplewood sh., nnd stated that it 15» Thorold ss. of western N. Y. 

€. Schuchert and C. R. Longwell, 1932 (Am. Jour. Scl, Sth, voL 23, pp. 305-311] 
excluded Oneida cgl. from Clinton. 

J. T, Sanford, 1986 (Jour. Geol, vol, 44, p. S11), excluded Onelda egl, from Clinton 


L in the Clinton, 


does not include Oneida 


The U, S, Geol. Survey 


See also under Oswego as, 
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1O0melda conzlomerate. 


Pre-Cambrian (Keweenawan): Northern Michigan (Ontonagon County). 


S. H. Broughton, 1563 (Remarks on the mining interest and detalias of the pweolory 
of Ontonagon County, pam, of 24 pp. and map. Phili., 1803. p. 23 and map) 
Next [above the Toltec trap] follows a narrow belt of egt, which from the cireum 
stance of being first opened upon the Onelda Location ia known as Oneida og! 

Overlying it is a large and promising vein, carrying, where opened, sheet and 

stamp copper. (Shown as younger than National gs, and older thaw West Mine 


sota egl] 
According to B, S. Butler (U. S. G. S. P. P. 144, 1929) is probably same as 


Allonez egl. 


Onelda zl: sand 


A commercial term for a sand of Pleist, age occurring at E. end of Oneida 
Lake, N. Y. 
Oneonta sandstone. 
Upper Devonian: Eastern and east-central New York, 


L. Vanuxem, 1840 (N. Y. Geol. Surv. 4th Rept., p. 381). Montrose ee, or ae, of 
l 


Onconta.—Youngzer thao Chomunn "oup, [See quotation under $Montrose ss 
T. A, Conrad, 1541 (N. Y. GeoL. Surv. Gth Rept. p. 31). [Onconte group appears 
in table as ove Flying Cazenovia group, whieh is shown resting on Tully ls] 

J. Hall, 1886 (N. Y. State Geol. Sth Rept, p. 11) and 1808 (N. Y. Stute Geol. 12th 
igations clearly show that Onconta 


Ann, Ropt, pp. D, 34! Hesulis of recent invest 
sw, rests upon well-marked Hamilton strata and is succeeded by strata carrying 
fossils of Chemung group. It is noteCatelkill, es has been reported [in 1854 
(N. Y. State o) h Ann, Rept. pl. opp. p. 16) Hall correlated Oneonta with 


Portnge. ] 
C. 8. Prosser, 1803 (N. Y. State Mus, 46th Ann. Rept.). The Onconta as. of Vanuxem 
(YVanuxem's Oneonta or Montrose group) forms upper part of hill af Oneonta 


[Otsezo €o.]. Con barren red and grax «x, nnd shales and ys bove Oneonta 
group of Conrad, which Vunuxem quite correctiy regarded os belonging to ithaen 


group of Conrad consists of red and zrüy shales and aas., 


group. The Omeonti 
Ssumsquehanngsa River Valley near Oneonta 


und ia well exposed 
3. M. Clarks, 1894 (N. Y 
ns younger than Ithaca ande Upper Portage or Portage gas In 1807 (N. Y. 


te Mus ith Ann, Rept p, 750) howed Oneonta 


State Geol. 15th Ann. Rept., p. 62), however, Clarke considered the Queonta «up 
per part of Ithaca beds In 1908 (N. Y. Stale Mus. Hdb. 19, p. 24) Clarke stated 
that Oneonta beds ari 'Jlooe om a nommaripo, contemporaneou with later 
Portage time” 

H. S. Williams, 1913 (U. S, G, S, P. P. TO), showed the fresh-water Oneonta 

a sh. amd of middle Portage 


the time equiv. of upper part of marine Itl: : 
G. O. Chadwick, 1982 (Eastern States Oil and Gas Weekly, vol. 1, No. 17, p. T) 


nnd 1933 (Sch, n Ka voL 77, pp. 850-57). Trae Oneontm se te of Ithaca ag it 
is present in Catskill Mtns, type loc. of Catskill fm., bat it is not basal ss. of 
Catekill fm. as erroneously correlated for many svar The . or the 


Catskill i» of Hamilton age, according to writer's studies, which are verified hy 
studies of G. A. Cooper, and is here renamed Aiehatom red beds. 

G. H. Chadwick, 19235 (Am, Mid. Nat, vol, 16, No. 6, p. 858} To E the Cin- 
cinnatus Mags become almost st once the continental Oneonta red beds, The typ 


Onconta probabiy absorbs also the underlying Otsell: 
Oneota dolomite. (In Prairie du Chien group.) 
Lower Ordovician (Beekmantown): Lowa, southern Minnesota and Wis- 


consin, and northwestern Minois 


Oncota Ta 


W J McGeo, 1891 (U. 8. G. 8, 11th Ann, Rept., pt. 1, pp. 331, 
Aren. dol, with iInterealations of sex. in upper part; dol, usually coarsely saccharol 
dal, frequently vesicular and cavernous, and generally of buff, yellow, or light 

esponda to “Main body" of Lower 


brown color, Thickness 200 to 200 ft, Cor 
Mag. Is. of Minn. and Wis, which underlies New Richmond se. and overlies 
Jordan ga 

For many years the Iown Geol. Survey used Oncota Is. to include the 
Shakopee at top. Iu 1906, however, S. Calvin recognized in Towa the 3 
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subdivisions then recognized in Minn. and Wis, i. €, Shukopee ls., New 
Richmond ss, nnd Oneota ls, and since that time these names have 


9 


been generally employed in Towa also. Ulrich assigns the Oneota to his 
tem, in view of which the U. S. Geol. Survey formerly classi- 


Ozarkiun s 
fiel it as “Camb. or Ord." tt ia lower tm, of Prairie du Chien group, 
all of which Trewbridge nnd Atwater would iuclude in Lower Ord, 
(See under Prairie du Chien group.) The U. S, Geol, Survey at present. 
classifies Oneota dol. as Dower Ord. (Beeckmentown). 

See also under Shakopee dol. and New Richmond sy 

In if 
of Oneota dol. and Jordan 

Kasota, Minn, in which be transferred to Oneora dol. 644 ft. of 


106—113) €. R. Staufer published a section 


(Jour, Geol, vol, 53 


in Minn, River Bluff and at adjacent quar 


at 
ut 


fossiliferous ss. which he stated had "always been included in Jordan 


ries 


A 


but which was probably reworked after deposition and should be 


included in the Oneota, where its fauna seemed to belong, L, H. Powell, 


1935 (St, Paul Inst, Scl. Mus, Sci. Bull. 1), introduced Kasote ss. Tot 
g § in, to 3 ft. of “siltstone,” as 


this 644-ft. bed, and named the over! 
he called it, Blue Barth siltstone. Powell € 
beds from the Oneota and treated them as distinet fis, stating that 


luded both of these thin 


they occur only in region from Ottawa, Minn. to Mankato. The Rept. 


Wh Field Conf. Kans Geol Soc, 1995, fig. 1, shows "Blue Barth and 


Kasota, local formations in Minn." as =basal parce of Oneota dol, which 
, Í 


is shown as underlain by Madison ss. 
Named for exposures on Oneota River, Allamakee Co, Towa. 


Onion Creek marl. 

Pleistocene: Central Texas 
Rept. pt. 2, pp. 252-254, 
How calc, marl, sometimes 


Hii) and Jn W. Vaughan, 1598 (U, 8, G, 8S, 18th Ar 
int yellow or saim 


om Cret. is. Thickness about 50 ft, 


T). Onion Crock mart 


accompanied by Ane-pebe cgl, all derive 
ualy deposited tn furrows eroded In Pliocene Uvalde fm. May ultimately be 


correlated with Leona fm. 
Named for Onion Creek, Hays Co. 
F'Onondaga limestone series, 
Devonian: New York. 


T. A, Conrad, 1827 (N. Y, Geol, Surv. Jat Rept, pp. 118-181). Onondaga is, ecries.— 
( I i 


Numerous strata of blue and gray hydraulic I shales and gyp. Deda, which 
nre linked together by palcontologicni affinities Comprises the “calcareous «late, 


ocks" of Enton., stretching 


rniferous lit 


diferogs" and 


g 


or “Iasold rocka,” 
acrom the State from Helderberg Mtns to lake Brie, and appearing a» m narrow 
il 


pe from village of Onondagn 


belt, bordering Erie Canal on S. In descending the 
«lon, most of the rocks of this series, in the following 


to Syracuse, we find, In succ 
order: (1) Gray sparry crinoidal ts. quarried near Auburn and on Onondagn Hil! 


nenr Syracuse; (2) alternating strata of blue and hydraulic 15,2 (3) shales, with 
gyp- beds, 
A much larger aggregate than Onondaga ls, of modern terminology, 
Onondaga limestone, 
Middle Devonian: New York, Pennsylvania, western Maryland and Vir 
ginis, and northern West Virginin. 


1-300), The “grew ertnoidal or 


J. Hall, 1839 (N, Y. Geol Surv. 34d Rept., pp, 2 
Onondaga la” underlies Seneca Is, amd succeeds Ori 
or grayish blue compact crystalline Is, 

L. Vanuxem, 1840 (N. Y. Geol, Surv. 4th Rept.. p. 378). Onondaga te—ts the 14, oF 

murble so well known and extensively wrought from Auburn to Cherry Valley 


In bottom layer pebbles of Diack ss, are often seen, having been derived from 


cany ss, Consists of gray 
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breaking up of Orisknny ss. [In this rept the following succession ia given 
(descending) Marcellus shales, Seneca 1s., Corniferous limerock, Onondaga ts., 
Schoharie layers, Fucoides Cauda-Galll, and Oriskany os, In his 1842 rept Vanuxem 
used same classification, and gave thickness of fCorniferous Is. as BD to 80 fi 
und of Onondaga Is. us 10 to 14 ft, He also stated that Onondaza Is. is tGray 
Sparry ts. of enrlier repts.] 

J. Hall 1543 (Geol N. Y. div. 4, 4th Rept.. p. 18, also W. W., Mather, 1845) 


grit und underlies Corniferous Ix Thickness d 


Onondage ts, overlies Schobar 
to 40 ft. 
K. Emmons, 1846 (Agric. N, Y., vo. 1) Onondaga te —Dark-colored ta, which bas 
bed in nnn. repts. under names Sclenurus Ta., Seneca 15., and Corniferous 
ellus sl. or shales and overlles Schoharie grit. (This is present 
la, Hall, however, for many years 


been dese 
le.  Underlies Mas 
commonly accepted deGnition of Onond 


followed his 1543 definition.) 

J. M, Clarke and D, D, Luther, 1905 (N, Y. State Mus, Ball, 82), Onondaga s,- 
Underlies Marcellus sh, and overlies Oriskany qtvite, Thickness 65 to 70 ft, 
Formerly the term was applied to the lower and purer layers and Corniferous Is. 

was attached to the ebert-bearing upper deposits, but this distinction, while an 

important one locally, has given way to application of Onondaga to entire fm 


This fm. has also been called tUpper Helderberg ls, Yn western Mad., Vas 
and W. Va, the beds of Onondaga age are now called Onondaga ah. memb 
of Romney ah 


Named for exposures in Onondaga Co., N. Y. 
tOnondaga group. 
Name applied in some early N. Y. repts to the “Middle Silurian group.” 
including all rocks btw. "Lower Helderberg group” | Helderberg group] 


and Niagara group, 


fOnondaga saliferous group, 

Silurian and Lower Devonian: New York. 

J. Hall, 1889 (N. Y. Geol. Surv, 3d Rept., po, 290-299, 304) Onondaga aeliferoua 
group.—The rocks btw, Lockport tk below and fep of "waterlite series" or buse 
of “shell grit” of Raton, which underlies Oriskany ss. [As thus defined the term 
includes Salina fin, at base and Helderberg group at top, and is of Sil. and 


Dev. age] 


tOnondaga sult group, 
Silurian (Cayugan) : New York, 
L. Vanuxem, 1840 (N. Y. Geol Surv, 41h Rept., pp. 210376, 378). Onondaga aalt 
oroup.--Embraces oll the salines of Onondaga and Cayuga, as well as all the 
zypgum bala of the State, Thickness In Onondmm about TOO fi. Divided into 


(descending): (1) "Those rocks which abound 1n groups of 


four paris or mass 


originally occupied by sulphate of magnesia: (2) the gyp. 
iter 


needle form cavities 
deposit; (3) the lower gypeiferous shales; (4) red eh, Underlies Manlius 


lime group and overlies Protean group, of whieh Lockport I9, Is top div. 
Essentially same a8 Salina fm, of present terminology. 
Onslow syenitt 
Pre-€ 


M. E. Wilson, 1924 (Canada Geol, 8 


Jambrian:s Quebec. 


ry, Mem, 136, p. 40) 


tOntarian 
Name proposed by J. D. Dana in 1890 (Geol. Soe, Am, Bull, vol. 1, pp. 40-41) 
for the roeks now called Silurian system For detinition see U. 5. G, 5S. 
Bull, 769, p, 81. 
tOntarian. . 
Nume proposed by A. C, Lawson in 1890 (Geol, Soc, Am. Bull, vol. lp. 
176-177) for the pre-Laurentiam rocks of NW. Ontario, In 1914 KOnt7 
Bur. Mines Rept., vol. 22, pt, 2, p, 127) W, G. Miller and ©, W, Kui 
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proposed to replace this name with Loganiean, because of conflict with 
"Ontaric system” of N. Y. Geol, Survey, proposed by E, Emmons in 1842 


tOntario group. 
Name proposed by E. Emmons in 1842 (Geol, of N, Y. pt. 2, div. 4 


2d dist, pp. 100—101, 42:0) For definition see U. S. G. S. Bull. 768, p. 81. 


Essentially synonymous with Silurian system, as it included Manlius “water 


lime" ; 


top and Medina ss, at base 


tOntario division, 

A varinnt of Ontario group used in some early N. Y. repts. As used by L. 
Vanuxem in 1842 rept it Included all beds btw. top of Niagara group and 
top of }Hudson River group. James Hall (1545 rept) included in it his 
Niagara group, Clinton group, and Medina ss. 

*Ontarlo quartzite. 

A local name that has been applied to Weber qtzite (Penn.) in Park City 
dist, Utah. See W. P, Jenney, 1906 (Min. and Sel. Press, vol, 92, p. 108) 
J. M. Boutwell, 1904 (U. 8. G. S. Bull. 225, pp. 142-145), 1907 (Jour 
Geol, vol, 15, pp. 421-458), Named for Ontario mine. 

Ontario series. 


G. H. Ashley, 1925 (Eng. nnd Min. Jour.Pres vol 115, pp. 1106-1108), proposed 
Ontario series to “include Niagara, Clinton, and Medin” of N. Y 


Onteora red beds. 
Upper Devonian: Southeastern New York (Greene County), 


1*4). (Onteora red 


G. H. Chadwick, 19033 (Am. Jour. Sci, Sth, yot. 16, pp. 480, 453 


beds Lower part (Tully to Oneonta in s ) of Catskill fm. ae E proposed. (16th 
Int. Geol. Cong. Guidebook 9A, p. 4, 1933) to restrict that name, but proposed 
restriction now seems questionable. I therefore now propose Katesterg red beds 
for the upper (Enfield) part and Onteora red beds for the lower part, which over 
lies Kiskatom red beds Onteora (“lille of the *kv") is aborizinal Indian name 
for Catskill Mins. Type section of Onteorn fm. will be in vicinity of Haines 
Falls, Greene Coa N. Y, up the rides of the Kastergkill "High Peak" and “Round 
Top” Mtns. Up the opposite slope is Onteorn Park. 

G. IL Chadwick, 1933 (Pan-Am. Geol, vol 60, No. 4, p. 288) Th expanded red 


muss, from Tully to Mhaca, embraces a good deal more than the Oneonta, under 
which name it bas been passing, wherefore I have lately rechristened it Onteorn 
fm., or memb., 0f Catskill group jn ite wider sense. On E. front of the Catskills 
the Onteora is bulk of what was recently being called (restricted) Catskill, in 
contradiatinction to supposed "Onconta" (now the Kiskatom beds, of Hamilton 


nge) 


Onwatin slate. 
Pre-Canibrian (Huronian) : Ontario, 


A. P, Coleman, 1905 (Ont. Bur. Mines Rept., vol. 14, pt. 8). 


UGolithic 
Golitie 
Terms applied by European geologists to Middle and Upper Jurassic com- 
bined. 


Oologah limestone. 
Pennsylvanian; Northeastern Oklahoma 
N. EF. Drake, 1897 (Am. Phil. Soc, Proc.. vol, 36, p. 377). Oologah Is,—Mnssive hard 
gray, rather unevenly textured Is, In places containing chert nodules. Forms 
facing escarpment, 50 to 100 ft. high. slong W. side of Verdigris River Valley 


of Oologah 

In northern part of Rogers Co, the Bandera sh, thins ont and Altamont and 
Pawnee Iss, unite and continue southward under the name Oologah 1s. 
The Oologah overlies Labette sh. and underlies Nowata sh, 


rs Co, 


Named for Oologah, Rog 
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rtOostanaula shales. 
POostanaula series 

Cambrian: Northwestern Georgina, 

J. W. Spencer, 1893 (Ga. Geol Surv, Paleozole croup, pp. 24, 37, 77, ST, 99, 108, 
112, 115, 119 23, 130). Coosa Valley. phase of Oostanaula shales Reddish, 
yellowish, brownish, and greenish shales and thin-bedded Isa. with shaly partings, 

4,000 to $8,000 fl Connasauga Valley phase of Oostanaulta. shales.— 


thick 
Hed, green, and variegated caleareous shales, thin beds of ss, sometimes qtzitic 
in lower members, and dark bedded les. in higher strata thickness 4,000 to 0,000 
rt Overlies Chithowee series and uoderlies Inox dol 


Probably included Conasauga {7Coosa) sh, Rome fm, and Apison sh. of 
present classification of rocks of NW. Gu. Has also been coiled "Oosta 
naula series,” 


Named for exposures on Oostanania River. 


Opeche formation. 
Pormian? (may be Triassic): Western South Dakota, Wyoming, northwest 


ern Nebraska 


N. IL Darton, 1901 (T, R. G. 8, 21«1 Ann, Repl, pt. 4, p. 513). Opeche fm—ttod 
soft slabty ss», and sandy *h.; at top, for first few ft. below Minnekahta 1&, there 
are sbales of invariably deep-purple color: basal beds are uatally red sss, varying 
in thickness from 4 to 15 in.; à few local gyp. beds l'hiekness 90 to 120 ft. in 
Black Hills Underlies Minnekahtu Is, and overlies Minnelusa fm. ‘Typical 
developed on Battle Creek, the Indian name of which Is Opeche, 


Opemiska series, 
Pre-Cambrinn: Quebee (Opemiska district). 


C, Tolman, 1931 (Geol Soc, Am. Bull, vol 42, pt. 1. p. 222, and Pan-Am. Geol., 

vol, f pp. 316-2317) Opemiska series A thick series of preCaomb, sediments 
in Opemiska dist, about. 300 mi, N. of Mantrent Their great Interest Is centered 
in thelr apparent conformity within the basmi volennics which In this part of 
Quèbec bave been termed Abitibi volcanics Because of their position at base of 
"nti. Appear to be at 


pre-Camb, section they are generally assumed to be Kee 
10.000 ft. thick Are predomittantly srkose, tending to be gritty and com. 
meratie at à number of horizons: very little argill material nnd only om 


narrow bed of Ik; near base some interbedded andesitle flows; achistosity gon 


erally developed throughout The underlying volcanics and Opemiska series 


have been closely folded. No structural discordance btw. underlying and overlying 


volcanics 
C, Tolman, 1922 (Jour. Geol. val. 40, No. 4, pp 
morphosed urkors, cgis, and minor amounts of graywacke, si and Is, Overlain 


) Opemiska. series —Meta 


and underlain by volcanics that are generally referred to Keewntin 
Opemiska granite. 
Pre-Cambrian: Northern Quebec (Opemiska district), 


CU. Tolman, 1932 (Jour. Geol, vol. 40, No. 4, p. 356) Opemisku granite ÜUnteusive) 
Much later than Opemisha series 


Open Bay group. 
Cretaceous or Jurnssic: British Columbia. 


J. A. Bancroft, 1918 (Canada Geol Surv, Mem, 23, pp. 68, 145) fAesirned ta 


upper Paleozoic, but Catenes In 1914 assigned 1t to Crot. or Jurassic. ] 


Opex dolomite. 
Cambrian (Upper?): Central northern Utah (Tintic district). 


G. F. Loughlin, 1919 (U. S, G. S. P. P. 107). Oper dol-—VYnrinble beds, poorly 

exposed, Only continuous exposed section | along saddle W. of Durecka Peak 
where fm. consists of (descending): (1) Dark shaly Is, mottled or thinly banded, 
with thin beds of true kh. 85 fü, resembles Herkimer Is. and parte of Opohonga 
Ie; (2) dack-cray granular dol, somewhat cros-bedded, 92 ft.; (3) light-gray 


granular dol similar to Emerald memb. of Ajax Is, alternating with nnd grading 
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IE 
upward into greenish and reddish sh., 26 ft; (4) dark ehaly 1s, 18 to 18 ft.; 
(5) dark-crny dol, some beds mottled, some with short white spanzles, some 
granular and finely cross-bedded, some spotted either with small dark imeluded 
fragments or with carbonaceous spots left by destroyed fossils, 172 ft. ‘Total 
3894 to 503 ft. Uncon, underlies Ajax 1s. and overiics, with arbitrary bdy, Cole 
Canyon dol. Named for Opex mine, 


Ophian, 
Pre-Cambrian: General. 


See under Pelodian., 


Ophir formation. 

Middle and Lower Cambrian: Central northern Utah (Tintic distriet and 
Oquirrh Mountains region). 

G. F. Loughlin, 1919 (0. 8. G. 8. P. P. 107, pp. 25-27). Ophir fm—Name prò- 
posed by B. S. Butler, for the shales (locally slates), with a little ss. and inter 
calated 1s. beds, overlying Tintic qtxite as here restricted and underlying Teutonic 
Ia, in the ranges of central Utah, Thickness 150 to 475+ ft Well exposed 
at Opbir, enstern Toole Co, Lower part of these beds (100 to 190 ft.) was 
included in Tintic qtzite as originally defined, but Tintle is herein restricted te the 
massive qtzites, 


In U. & G. S. 19th Ann. Rept., pt. 2, 1899, p, 620, footnote, G. W. Tower, 
Jr, and G. O, Smith stated that in Tintie folio the Camb. tRobinson 
qtzite would be named Ophir fm, to avoid duplication of names, In 
Tintic folio, however, the Camb. 7Robinson qtzite was renamed Tintic 
qizite, and Ophir fm. was not used. 


Opohonga limestone. 
Lower Ordovician: Central northern Utah ('Tintie district). 


G. F. Loughlin, 1919 (U. S. G. S. P. P. 107). Opohonga l1s.—Mottled shaly ]1a.; 
bands or short lenses of medium- to light-cray Is, alternating with bands of 
yellow to red argill. material, These colors are due to weathering In the undor 
£round workings the rock uniformly light gray (“White lime") A noticeable 
fenture of the fm. ls the great number of thin beds of cel. It contains, most of 
them intraformatlonnl. Thickness TUO to 1,000 ft. Conformably underlies Blue 
bell dol but with sharp contact. Grades into underlying Ajax la. Named for 


Opohongu mine, 
Oppello breccin. 
Cretaceous (probably middle): Central northern Arkansas (Conway 


County). 


€, Cronela and M. Billings, 1020 (Jour. Geol, vol. 37, pp. 543, DSL), and 1930 
(Ark, Geol, Surv. Bull, 3, pp. 155-158) The rack here deserihed as Oppetto 
brecela cropa out about 1 mi. W. of Oppello, in NASEM sec, 2, T. 5 N., R. 17 W, 
on farm of W. J. Sadler, Matrix is p ically very strong but is nonresistant 
chemically The igneous mass therefore does not crop out naturally, and ita 
size ean be inferred only from the distribution of the inclusions whieh remain 
behind after the groundinass has been completely weathered Indicntions are 


that the igneous plug has a diam, of 200 to 500 ft. Macroscopically it is eom- 
posed of both angular and rounded fragments of black sh. gray to reddish 
brown s&, and onachitite and of lesser amount of fragments of olkuline syenite 
and aezerite granite, set in a dense gray groundmass containing conspicuous 
crystals of biotite and, less commonly, black glasey grains of pyroxene, Frag 
ments range from microseopic grains to pieces 4 in. in diam, The gr 
composes 25 percent of the rock, Probably middle Cret. 


nndmass 


The town is spelled Oppelo on all maps consulted by compiler, 


Oquirrh quartzite. 


€, [R,] Keyes, 1924 (Pan-Am, Geol. vol. 41, p. 87). Oguiryh. qivites.—Qtxites, 500 ft, 
thick, underlying Butterfield s., and composing basal fm, of Weberlan series, 
Mid Carbonic, in Utah. [Derivation of name not stated.) 
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Oquirrh formation. 
Pennsylvanian (und Permian in some are 


): Central northern Utah 
(Oquirrh Mountains region) 


J. Gilluly, 1932 
and Is, becoming more gixitie toward top, with very subordinate thin bela of sh 
and dol Thickness im Stockton and Palirüelhd quads, 16,000 to 18,000 ft ‘Top 
not exposed in thie area.  Contnins fossils of Pottsville and later Penn. nge. 

greatly predominate over 


(U. SG. 8. P. P. 1731 Oquirrh fm Interbedded lenticular qtzite 


Grades into underlying Manning Canyon sh.; where Ji 
sh, the beds are assumed to Oquirrh fm Uneon, uuderlles Tert. egt, and grit 


Is most important strat. unit in Oquirrh Range, hence name. [This fm. was 
first defined by T. E. Nolan (Wash, Acad. Sel, Jour, vol 20, No, 17, pp. 423, 
451, 1930), in a paper on the Palcozoles of Gold Hill quad, Utah, he having 
correlated the rocks in Gold Hil quad. with those in Fairfield and Stockton 
quads, to whieh Giuly was applying the name Oquirrh fm, in an unünished 


rept.] 


See also T. B. Nolan, 1984 (U. S. G. S. P. P. 171). 


Orabai sandstone. 
Upper Cretaceous: Northeastern Arizona 


C. [R.] Keyes, 19022 (PomAm. Geol, vol 35, pp. 250, ) Orabat sss. 
250 ft. thick, constituting Dasal memb, of Montanan series as developed in 
Ariz. Overlic Mancos sbhnules and underlie Mesa Verde shales, Well expor?d at 


Ornbai Mesa, N. of Winslow, Apache Co. 


Oran sandstone lentil. (In Grnford formution.) 
Pennsylvanian: Central northern Texas 


F. B. Plummer and H. €. Moore, 1922 (Univ, Tex, Bull pp. 96, 97, 99, 100) 
Oran s4, lentil (of Brownwood sh. memb. of Graford fmi—A fuirly con 
tinuous ss. locally present in lower part of Brownwood sh. in Palo Pinto Co. 
[The town of Oran is in Palo Pinto Co.) Consists of (descending): (1) Tight 

3 ft. thick, weathering to dark rusty-brewn 


brown massive thick bedded 
massive irregular blocks, im most places loosely cemented: (2) massive brown 5$., 


50 ft. thick, loosely cemented in some portions, Olber portions very friable: 
Elightly eloser-zrained than overlying bed Rosts on 5s. Very similar to No 
2 of Oran lentil, but containing much more iron Top of Oran ss Hes 


ft. below top of Brownwood memb, in escarpment due W. of Strawn oil field 


TOrange sand, 
Orange sand group. 
Deseriptive terms 
late Tert. and « 
Introduced by J. M. Sufford, Geol. reconn. of State of Tenn. Ist Rept., 
p. 162, 1856. The Orange sand of Safford's 1856 rept included the Upper 


applied in early repts on Gulf Constal Plain States to 


"y Quat, deposits characterized by their bright color. 


Cret, and Tort. deposits of western Tenn, In later Tenn. repts the 
name was applied to the Plio. and Eo. deposits of western Tenn. In still 
later "Tenn. repts the name was applied to TLagrange fm. (—Wileox 
group und Jackson fm.). the overlying Plio, beds being the TBIuff lignite. 
The term was also widely used as a synonym of TLafayette fm. The 
Plio. deposits to which the name was applied in the Gulf States are 
the Citronelle fm. of modern terminology. (See TLafayette fm. and 
Citronelle fm.) 


Orange phyllite. 


PreT'vinssie: Western and western central Connecticut, 


H. E, Gregory, 1006 (Conn. Geol and Nat, Hist. Surv, Bull 6, pp, 86, 101-102 


mp Orange phyllite,—S81. or phyllite, highly fissile, sericitic, nnd u 
dotted with minute zarnetg Toward W. is much more micaceogs, In places 
approuching mica schist, and is also frequently feldspathic. Is minutely folded, 


contorted, and jointed. Beds of impure la, or marble are interstratified at a 
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number of places The fm. is believed to have been originally à sh., More or 
lesa onle. In Orange and Woodbridge the dm, ts 6 mi wide It Hes UN 


Prospect granite gneiss (Ord.) and ‘Triassic ss. and sh, 
Orange group. 
Lower Cretaceous to Pennsylvanian; Yukon-Alaska boundary, between 


Poreupine and Yukon Rivers. 


D. D. Cairnes, 1012 (Canada Geol. Surv. Samm. Rept. 1911, pp. 27-32) Orange 
group —Chielly slates, phyllites titer, RAA, ADales, and ocensional del, and 
magnesite beds. Overtics Haquet oup (whether conformahly w uncon. not 
nacertained) and underlies surticial deposits, Thickness at least 6,000 ft Mesa 
mole probably chiefly Cret Name! for Orange Fork of Black River, Yukon, 


to 8. of which it outcropa nnd continues 40 mi, 

Later work led to discovery that ?Orange group ineluded Mesozoic and 
Penn. rocks, and the term was abandoned by D. D. Cairnes in 19014 
(Canada Geol. Surv. Mem. 67, p. 10% 


Orange granite 


Devoninn: Northeastern. Vermont (Oran County). 


E. T. Foyles and C. H. Richardson, 1020 (16th Rept. Vt. State Geol, (able opp 
p. 288), listed this name in Dev, of “central Vt," bur without definition, Named 
for Orange Twp, Orange Co, 
Orangeburg formation 
Eocene (middle): Western and central South Carolina and southern 


Georgia 


wW. HL Dall, 1898 (0. & G. S 8th Ann, Rept. pt, 2, p. 244, and chart opp. p 


o published in 1507 as House Doc. 5, 55th Cong, 2d sess.) Tollahetta or 


Orangeburg fm. [Bee quotation under. Zallahetfo fm.) 
€, W. Cooke, J936 tT Ss. G. S. Hull SOT) The deposits referred to are Meltean 
jed Dall designated as 
seburg dist (Lang Syne plantation, ne 
Fort Motte, now in Calhoun Co.) Orangeburg ha since been applied by T y 
Bureau of Soila to a series of soll types that is widely distributed and not 
restricted to any one geologio fm, 


fm., hut latter name ie hetter defined nnd ta eatabli 


typical a locatity in the ald Ors 


Orange-Martin limestone, 
Mississippinn: Indiana (Orange nnd Martin Counties). 


D. D, and R. Owen, 15862 (Rept. of geol. reconn. of Ind. pp. 126-7] The upper 
snb-enrhoniferons la, which might be also termed the Orange Martin (G4, from 
ite prevalence in those counties, is offen characterized, in ite [lower] sub 
memb. "HM," by abundant Bryozoa, of genus Retepora, Fenestella, Ceriopora, et 


and it te occasionally oolitic, The [upper] submemb, "A" ia more frequently 


compaet, with few fossils nd n very clear ring when #truck hy hamn sometime: 


more closely erystalline and containing Archimedipora, Archimedes, or spines and 


shows submemb, "B" to be 5 to 30 
ft. thick, the &ubmermb, “A” to be 3 to 20 ft, thick, and the two to be separated by 
0 to 30 ft. of grindstone grit and sh. The upper ls. ia overlain by Ferruginous as 
50 to 100 ft, thick, and the lower memh, rests on 5O to 100 ft, of aluminoos and 
calc. shalo.] 


fragments of Kehinifes [Section on p 


Orangeville shale. (In Cuyahoga group, in Ohio.) 
Orangeville shale member (of Cuyuhoga formation in mnortliw« 


stern Penns 


vanti}. 


M 


issippian : Northwestern Pennsylvania and northeastern Ohio. 


I. C, White, 1880 (2d Pa. Geol, Surv, Rept. Q.. p. 63). Orangeville aha 
of shalea, prevailingly blue, but often rusty or reddish brown on expose] 


always more or lees argil, seldom exhibiting sandy layers more than 6 In 
and containing consideratle quantities of scattered Iron-ore balls. Ls lowest surfuer 
fm. in Mercer Co, Pa. About Th ft. thick 
most of It js exposed Underlles Sharpsvilk 


t Orangevilic, near State line, where 
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L C, White, 1581 (24 Pa. Geol Surv. Rept. Q, pp. 82-90). Orangerie sh.— 

Usunlly 100 ft. thick in Crawford Có, Ps, Underiies Sharpaville s& and overlies 
Corry [Berea] 

In NE. Ohio the Cuyahoga is treated ag a group and Orangeville sh. as n fim. 


it rests on Berea 


fOrbiroides limestone 
fOrhitoidal limestone. 
'Orhbitaltie, 


r'Orhitolite limestone, 


Names, of paleontologic derivation, used in early repls for all and for pari 
of Ocala ls, of upper Eocene (Jackson) age, of Fla. and for Vicksburg 
zroup (Olig.) of Ala 


"Orbitolina limestone. 


Paleontologie name for a part of Glen Rose Iz, (Lower Cret.) of Tex 


Orca group. 
Paleozoic and Mesozole(?) : Central southern Alaska (Prince William 
Sound region) 


F, €, Schrader, 1900 (U S. 20th Ann. Rept., pt. 7, pp. 404, 412), Oren series, — 
ay BBS, black lsa, and arkoses, interinrded with usually 


ers of dark kh, and sl, and occasionally some cgl.: arkoses form by far 


Thick bedded brown and 
thin 


larger part of series, which is probably s»eweral mi, thick, Jointed, folded, faulted, 
and somewhat altered Form N, shore of Prince Willlam Sound and adjacent 
islamla, beginning below Oren nnd extending N. to vicinity of Fidalgo I , abl NW, 
Fragmentary plants indicate slight probability of Upper Cret. or Lower Tert, age, 


See 1911, 1924, and 1926 entries under Valdez group. 


Oreus group, 
Mississippian and Upper and Middle(?) Devonian: Northwestern Wash- 
ington (San Juan Islands), 


R. D. McLellan, 1024 (Am. Jour. Sei, 
and contorted marine sediments with some Interbedded 
Its 3 
badly fractured, and cherty qtzite, with iInteres]nted beds of la, and argillite. 
Thickness estimated at not less than 10,000 ft. Is oldest group expose] on Orcas 
and San Juan Islands, the underlying strata being eovered hy the waters s 
straits Ta overlain by Leech River group Forms basal div. of San Juan 
Is of Miss, and Middle or Upper Dev. age. 


hth, vol. 8, pp. 217-2 Orcas group.— 


Highly metamorphic 


volennie rocks (altered bas: nnd basic andesitea) Chiefly light bluisti- r chert, 


Named for exposures on Orcas Island. 


Orchard gueiss. 
Pre-Cambrian: Northeastern New York (Essex County) 

J. F. Kemp, 1898 (Am. Inst. Min. Engrs. Trans, vol, 27, p. 178, map, and crosa sec 

tions) Orehard ones, a light-colored g 


Henry [Kes 
[Apparent 


initeld gneisa occurring near Port 
x Co,], Overlin by Barton gneiss and underlain hy aabbro gels, 
named for Orchard Pit, which is shown on map.) 


Orchard Creek shale. 
Silurian (early) ; Southwestern Illinois and southenstern Missouri. 


T. E. Savage, 1909 (Am, Jour. Scl, 4th, vol. 28, p. DIG), Orchard Creek ah —Bamie 
of bluish sh, 4 to O in. thick, alternating with 2 to in, lapera of impur 
crystalline Is Thickness 17 to 22 ft, Uneon. underlies Girardeau 1 aud unton 
overlies Thebes as. Included in Richmond stage and im Ord, system 

T, E Suvawe, 1910 (Lil. Geol Sürv, Bull 18) Orchard Creek sh On account of 
faunal differences these lowe 
Girardeau ts Should further study show sedimentation was continuows from 


Orchard Crees sh, into Girardeau ls., no especial confusion will have been caused 


shaly beds are described of separate fm. fron 
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by thie discussion of the lower argill. horizon separate from that of overlying 1x. 
memb, Fauna belongs to Maquoketa phase of Richmond, Included in Ord. [These 
beds were included in Ord, by Savage and all other geologists up to 1915. They 
apparently were excluded from Cape Girardeau ls. of Swallow in 1855, 1858, and 
other geologists, and included in "Hudson River sh," (See under Girardeau ta,)] 
R. S. Bussler, 1915 (U. S. Nat. Mus, Bull. 92, vol, 2, pl 4). [Orchard Creek sh. 
shown as post-Richmond and correlated with basal Albion.] 
E. Savage, 1917 (HL Acad, Sel. Trans., vol 10, pp. 261-265), removed Orchard 
Creek sh. from Richmond and designated it the "oldest fossiliferous marine fm. of 
Silurian age in U. S.“ “More recent study of fauna of Girardeau ls, and Orchard 
Creek sh. has convinced writer that affinities of Orchard Creek fauna are much closer 
with Girardeau 1s. fauna than with that of any Richmond.” Is known in II. at 
only à few places in Alexander Co, in a distance 4 or 5 mi, N. and S, of Thebes, 
Is younger than Thebes ss [Savage now includes this sh. in his Alexandrian 


p 


sortes. ] 
The age of this sh. seems now to be generally accepted as early Sil. 
Named for Orchard Creek, 2 mi. S. of Thebes, Alexander Cos Tl. 
Orcutt formation 
Pleistocene: Southern California (Santa Maria district). 
H. W. Hoots and S. C, Herold, 1935 (Geol of nat A, A, P, G. p. 156). Orcutt 


Im,—Uravelas and fresh-water clays, 300+ ft. thick, Uncon. overlies Schumann fm, 
(Plio,) [Derivation of name not stated] 


Ordovician period (or system), 
The time (and the rocks) of the next to oldest period of the Paleozoic era, 
succeeding the Cambrian and preceding the Silurian, 
In curly repte was called “Lower Silurian,” but for many deendes Silurian 
has been restricted to the rocks originally called “Upper Silurian.” The 
U. S. Geol. Survey and geologists generally include in the Ordovician the 
Beekmantown rocks at base and the Richmond rocks at top. Some 
geologists, however, exclude both the Richmond and the Beekmmuntowmn. 
For definition see U. S. G, S. Bull. 769, pp. 83-89, 
Ordovicic, 
A variant of Ordovician employed by some geologists. 
Oread limestone. (In Douglas group, in Kansas.) 
Oread limestone member (of Douglas formation, in Missouri), 
Pennsylvanian: Eastern Kansas, southeastern Nebraska, central northern 
Oklahoma, northwestern Missouri, and southwestern Iowa. 
E. Haworth, 1894 (Kans. Univ. Quart, voL 2, pp. 123, 124). Oread ls.—Very 
fossiliferous 1s. light.blue, weathering buff; 10 Tt. thick; capping all hills fn 


vicinity of Lawrence, Kans, Overlies Lawrenee shales and underlies 8 ft. of sh. 
[Kanwaka sh. memb.]. 


Was for many years treated as top memb. of Douglas fm. in Mo. In Kana, 
the Douglas is now treated as a group and the Oread as a fm. In Okla. 
the Oread Is. is treated as n memb. of Nelagoney fm. In Okla. thick 
nesses as high as 107 ft. have been assigned to it. 


Since 1961 the Kans. Geol. Surv. has Included this ls, in Shawnee group, 
q ¥- This change of definition has not been considered by U. S. Geol 
Sury. for its publications 


Named for fact it caps Mount Oread, nt Lawrence, Douglas Co, Kans 


Organa shale. 
C. [R.] Keyes, 1928 (Pan-Am, Geol, vol 40, pp. 52, SO). Oretna «hates are carly 
Joraseic sediments, highly inclined, o ying W. flank of Humboldt Range, Nevo 

from Oreana Station southward Consist of 1,000 ft, of shales overlying Mette 
berry Iss. and composing upper fm. of Lovelockian series, 
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Oreapolis limestone. 


Pennsylvanian: Southeastern Nebraska 


G. E, Condra and N. A. Benzston, 1915 (Nebr, Acad. Sel 
b. 10, 19, 


vol 9, No, 2 pp 


|! gray and partly 


apote fe, Unweathered stone 


crystalline part weathers light 2 to 3 ft. thin-bedded and 


ly yellowish, Thickness 6 to 12 ři Inehac 
7 to 18 ft. below Weeping Ws 
G. KE, Condra, 


In Andrew (Lawrence) sh 


ris. Named for Orenpolis, C: 


Co, Nebr 


(Nebr, Geol, Surv ul 3, 2d CT, p 11) Oreapulta Ls 
abandoned, as another name has priority over it [Does not state what name 


replaces It) 


tOrezon beds. 


Miocene and Oligocene (?): Central northern Oregon. 


E. D. Cope, 1879 (Am. Nnt.. vol. 13, p. 
epoch of White River fnm." and said: “This name, introduced by King, has priority 
of publication over the term Oregon beds Introduced by me [probably 1880 pablica 


^ described fossila “from beds of Truckee 


tion in press], hence the latter name must be abandoned,’ 
Kk. D. Cope, 1880 (U. S, Geol, and Geog. Surv, Terr, Bull. 5, pp. 51, 52). Oregon 


beds.—'"Iheo Oregon River beds differ from those found E. of Rocky Mtns, 
although they contain a majori: M gam enerm and many of some spocles, 
[Fossils listed, On p. 5S lie assicned White Hiver to Oli 

E. D. Cope, 1884 (U. 8, Geol, and Gong, Surv Mon. 3. pp. 3, 18-20). Oregon 

of Cope is sume as Truckee beds (Mio.) of King nd Orezon fm, is abandoned 

W. H. Dall and G. D. Harris 1592 (1 s. G. S, Bulli, 84, p. Oregon da, 

named for State of Oreg,, John Day group. 
Oregon limestone, 

Middle Ordovician (Lowville): Central Kentucky 

A. M. Miller, 1005 (Ky Surv, Bull 2, p. 13) Oregon «substage.— Even 
bedded mag, ]&. 25 ft in two bedk Middle part of Highbridge stazi 
Overinin by Tyrone beds and underlaln by Camp Nelson beds, In "Kentucky 


marble" of Linney 
Named for Oregon, Mercer Co, 


Oregonin division. (In Arnheim formntion.) 
Upper Ordovician: Southwestern Ohio and north-central Kentucky, 

A. F. Foorste, 1910 (Denison Univ. Sci, Lab. Bull 16, n. 18). Oregonia dii 

Upper div. of Arnheim bed, characterized by mtroduetton, at bi 


, Rhome rema dentataanrn- 
keimettiats, ond Dinorthis cerleyvi. inchaded in Richman Overlies Sunset div. 
of Arnheim bed. "Thickness 26 fi 


we, of ehameteristk 
Kichmond fossils Lepfana  richmondensts-precursor 


The U. & Geol. Survey treats Fort Ancient div. of Foerste 


top menib 
of Arnheim fm. in Ohio and Ind. 


Named for Oregonin, Warren Co, Ohio. 


Ore Hill limestone member (of Gatesburz formution). 
Cambrian (Upper): Central Pennsylvania (Blair County). 


C. Butts, 1918 (Am, Jour. Sci, 4th, vol. 46, pp. 527, 534, 527). Ore Min 15. memb.— 
Thin-bedded blue Is. fo middle of Gatesburg fm. Fauna related to Hoyt Is, of 
N. Y. Named for exposures In quarry 1 mi. SW. of Ore HOL Blair Co 

C. Butta (U. 8. G, S, Hollidaysburg-Huntingdon folio, No. 227, in press ) Ore Hl 
Is, memb.—"Vhin-dbedded bluish to dark-c mostly finer 

100--ft. “Oca 


ined 18. but has a few 
ipies about the middle of 


lnyera of coarse-cralned rock, Thickne 
the upper two-thirds of Gatesbure fm.’ 


Orejon andesite 
Tertiary (7): Southern New Mexico (Dona Ana County). 
K. C. Dunham, 1955 (N. Mex, School Mines Bull I1, po, 53, $4). Orejon andesite, 


thin flows, 600 Jt, thick, in Organ Mins Named for Orejoen mine, In whieh it 
occurs ns the banging 


att of the main fault Older than Cueva rhyolite. In 
absence of evidence ussigned to Tert. 
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tOreodon beds, 
A paleontologie name that has been applied to lower and major part 
LOreodos xone) of Brule clay (Olig.) western Nebr. ond S, Dak. 
Organ Rock tongue (of Cutler formation) (Also Organ Rock member.) 


Permian: Southeastern Utah (San Juan County). 


A. A, Baker and J. B. Rooside, J 1920 (A, A. P. G. Bull, vol. 13, No. 11, pp. 1420 
1422, 1423, 1441, 1443, 1446) Organ Hock tongue of Cutler fm Red indy sh 
nnd aas., 880 to 550 ft, thick, underlying true DeCheily as. memb., of Cutler and 
overlying Cedar Mesa « memb Named for fact the beds compose the natural 

lying S, of San Juan River, btw. 


Inciuded in Moenkopi fm (Lower 


monument known ns Organ Rock, San Juan C 
Moonlight and Copper 4 
Trinssic). 


reeks. In earlier 


In are where the Organ Rock rocks can he separated from main mass of 


Cutler fm, they are called Organ Rock memb, 


Oriana gypsum member (of Peacock formation). 


Permian: Central northern Texas (Stonewall County). 


L. T. Patton, 1920 (Univ, Tex, Boll 2027, pp, 47+) Mont 100 ft. nabore Swenson 
gyp. memb, of Peacock fm. there occurs another rather prominent bed of gyp. 
which may be known ns Oriona gyp.. as it ia exposed near station of Oriana, on 
Stamford & Northwestern KR, R. In places it consists of two ledges separated by 
5-- rt. of ah The lower beds vary In thickness from to 16 ft., and the upper 
from $ to 5 ft, Well exposed in valleys of Double Mtn Fork and Salt 
Doi not develop ass prominent an esRenrpment ns Swenson gyp: 
resistant to ntherlng and erosion than the soft shales and of Peacock fm 


E, H. Sellards, 1953 (Univ. * Bull. : » p. 168). Relation of 4 


Croton gyp. baa not been determined. Theoy may be the same 


riana gyp., to 


Orient 


Pre-Cambrinn (2): Northeastern Washington (Stevens County) 


C. 1920 (Wash. Geol. Surv. Ball, 20, p. Shs map). Orient gnetss —Chletls 
£&neissol] and sheared) granite and diorite; in places inter-laminnated with coarsely 
crystalline lights to medium-colored. Le ind highly foliated schists Associa teal 
with these are masses of slightly altered granites and diorites, apparently intra 
alive The typienlly znéeiseold rocks were originally granites and diorites whieh 


were intrusive into a =od. serics, and later both the Inteusives and sedimentariec 


were subj d to intense dynamic metamorphism Ie older than Stevens meta 


morphic se 
of Orient, 


and may be pre-Camb, Good exposures in raliway cats at town 


Orienta sandstone, (In Bayfield group.) 
Pre-Cambrian (upper Keweenawan): Northwestern Wisconsin (Bayfleld 
and Douglas Counties). 


M T, Thwaites, 1912 (Wie Geol Nat. Hist. Surv. Bull. p. 41). Orienta xà 
sn] fm. of Bayticld . group, | Conformably verlies Amrnicon fm. tof Oronto 
zroup) and underlies Devils Talane ding): (1) Mainly 
white and red . with few ripple marks, 300 to 400 ft.; ¢ up 
tof Port Wing). 500 to 700 fr.: ( Copper Creek beds, 75 to 100 ft; (4) main 
leds (brown, red, and white xe, becoming progr ‘seively more feldspathic toward 
bottom, with thin beda of red sh. 1,500 to 2,000 ft. Named for exposures in 
quarries near Orienta, Bayfield Co. 


Consists of (dese 


brownstomes 


Orinda formation. 


Pliocene: Western California (San Francisco region). 


A. €, Lawson and C, Palache, 1902 (C: [ Pub, Dept. Geol. Bull, vol. 2, p. 
S11 and map). Ortndan fm Fresh-water osig, sex, shales, clays, 158., and tufa 
with pebble cel, at base, "Thickness SOO to more than 2400 ft, Basal fm. of 


Berkeleyan series Rests on Monterey series nnd is overlain by rhyolite tuff that 
forms ti kele 


sal div. of Upper T! 


A. C, Lawson, 1014 (U. S, 


d Francisco folio, No. 103) Orinda Jm,—Fresh 
Water cgis., ss, Clay shales, Iss., some thin seams of lignite, und at a few horisons 
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thi ayers of brown decomposed volecnnie tuff 
quad it includes, in lower art, a fow beds of pu 
tul Thickness 2,000 to 2,500 ft, in San I^ Rii 
B, border of Concord quad Lies conformably on 
t it, resite aon San Pablo or older fm Tice uae 
overlain by Morag fur.. whl is now treated a 
Named for exposures at Orin Contra Costa. €» 

R. L. Clark (1921) and R. R and T. L. Balley 
No. 10, 1035 pp 1437-1455) 25 mi Orinda fu 
authors correlate it with Petaluma fm 


tOrindan formation 


See Orinda fm 


Oriskanian. 


A time term covering interval during which the rocks of Oriskany 


NITED ST; 


Farther 
miceous 
T: 
Pin 
d 
ba 


E, Mount 
of similar to 


DOÙ ft. to SE. 


Diablo 
Pingle 


but nenr 
that 


rroup. 


ia 
Is 
eley group. 


tuf, where 


or, 
Berki 
of Bor 


rom 
diy, 


al 


(Geol. Soc. 


Am 
Plio 


Bull, 
The 


vol, 46, 
latter 


1 to lowe 


group 


were deposited (See explanation under Oriskany group. 
Oriskany formation. 
Oriskany group. 
Oriskany sandstone. 
Lower Devonian: New York, Pennsylvania, western Maryland and Virginin, 


and eastern West Virginia. 

L. Vanuxem, 1830 (N. Y. Geol Surv. 8d Ropt, p, 273) White rrinig on 
hi t the falls of Oriskany, which for the present may be called Oriskany 
In well known to extend over several State Ie 20 ft. thick at Oriskany Falls ; 
nt quarries near Aubürn ix a fow inches to 214 ft, thick; is 700 ft. thick in 
Pa LH on water-lime group of Manlius and is overlain by 8 to 12 ft. of gray 
sparry erinoidal 1 

J. Hall, 1839 (N. Y. Geol Surv. 3d Rept pp. 908—300) The Oriskany ss, is well 
charneterized in Sd geol. dist., and described by Mr. Vanuxem It appears but at 
one point in this [Ontario] county and not at all im Seneca, bel either entirely 
wanting or deeply covered with superficial materials Is overlain by "xray cri 
nold: or Onondaga ls 

W, W. Mather, 1841. (N. Y, Geol Surv. Sth Rept.) Downward saceessbon of fms 
Onondngn I5; Schoharie layers: rack character | by fucoldh caudal 
[Esopus grit]; Oriskany (0 to Z ft. of highly siliceous Is. sometimes approach 
ing bornstone and chert and in places hard siliceows grit): Seutella Is [ Beeraft 
In. ] 

J. Hall, 1 (Geol, N. Y., div. 4, 4th diet. n |, In Pa. and Va. the Orixkany 
w. | in important fm. Is 700 ft. thick In fe n Rtate In N., Y. greatest 
thickness is not more than 30 ft. and usually much le 


For many years the name Oriskany 22, was com 
below Esopus crit. The 1863, 18604, IS6S, ISOD, 
Dana's Textbook of geology used the time teri 


the Oriskany ss, only, excluding Ksopus grit i 
In 1898 F. J. H. Merrill (N, Y, State Mus. B 


employed Orixkangy group to include *Canda G 


underlying Oriskany s8, stating that only fossi 
cauda palt, which ulso occurs in Oriskany s 


Nat 
he 


talo Soc 


what 


Hist. 
culled 
In 1899 J. 


vol, 6, p. xviii), ineluded 


id 


Behohari« 


in 


stage, 


M 


Clarke and ¢ 


10, pp. ST4-8STR) introduced Oriskanian period 
kany beds, which they detined as underlying 
Kingston beds [Port Ewen Is.J]. In 1900 


employed Oriskanion in latter sense, but Sehu 
into Upper Oriskany and Lower Oriskany I 
Bull. 52) and 1902 E. O. Ulrich und €, Schu 


applied Oriskenian to the pre-Exopus and post 


use 


Schuchert 


monly applied to the rocks 
18 


und 1595 editions of 
n Oriskany period to cover 
rocks 


158) 


ind pre-Oriskuny 8 
ull, i, 19, 


alli grit [Esopus 


vol vo 


p. 
grit} and 


| of the 
A, W 
Schoharie grit and Esopus 


grii 
zril 


is Spirophytow 


Grabau, 1898 {Buf 


Oriskany stage to cover 


Sechuchert (Sci, n. 8. vol. 


or group to cover the Oris 
and overlying 


also J. M. Clarke, 


Esopu 


hert divided the Oriskany 
n 1001 (N. Y. Stute Mus 
chert, also A. W, Grabau, 


Kingston beds, but also 
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state] that the Esopus “is only a phase of the Oriskany.” The same 
year F. J. H. Merrill 
Oriskany, while A. W, ( 
the Oriskanian In 1908 (Am. Geol.) Schuchert included in Orlskanian 


GL map of N, Y.) included the Esopus in the 


ubau excluded both Esopus and Kingston from 


the following (descending) : Decewville, Esopus, Oriskany, Kingston. The 
sume year (N. Y, Siate Mus, Bull, 69) G. Van Ingen and P. E. Clark, 
also J, M, Clarke, applied Orivkanion to Oriskany ss. (pre-Esopus and 
post-Port Ewen). Iu 1906 Grabau incinded in Oriskanian group the 
Esopus grit and Orlskuny ss, In 1908 G. H. Chadwick (Science) divided 
and Port 


the Oriskanian of N. Y. into Esopus, Glenerie ls., Connelly 
Ewen (Kingston), with statement that the Glencrie und Connelly 


nre-the Oriskany, and that Oriskany fossils occur in the Esopus (De- 


cewville), 40 ft, above its base, "so that at least lower part [of that 
fm. nl«o] is Oriskany.” In 1909 J. M, Cl: 
the Oriskany, In 1911 (Geol. Soc, Am. Bull, vol. 22) E. O. Ulrich 


divided the Oriskany into Esopus, Glenerie, Connelly, and Port Bwen, 


rke included the Port Ewen in 


med the Decewville to the overlying croup. In 1912 (N. Y. 


and ass 
State Mus. Hdb. 19) €. A. Hartnagel divided Oriskanion group of eastern 
N. Y. into Esopus, Glenerle, Connelly, and Port Ewen, und also used 
Orlskany an. for the pre-Esopus and post-Becraft beds of east-central 
to western N. Y. 

The U. S. Geol. Survey at present nses Oriskany group in brond sense, to 
inelnde the Esopus at top and the Port Ewen at base, and where the 
undif. deposits of Oriskany age are chiefly or wholly ss, it applies to 


them the term Oriskany sa. In ceutral Pu, western Md. northern 


W, Vna., and parts of Va. the Oriskany group is divided into Ridgeley as. 


(above) and Shriver chert (below), The present N. Y, State Survey 


uses Orivikanton to inelude Esopus grit (above) and Oriskany ss. (be- 


low}, and has transferred Port Ewen Is. to underlying Helderberg group. 


(See W. Goldring, N. Y. State Mus. Hdb. 10, 1957, p. 570.) 


Orito limestone. 
Cretaceons: Mexico 
E. Anderson, 19260 (Am. Inst, Min. and Met, Engr Trana, [preprint], No, 1551, 


p. +) 
Orizaba limestone 
Cretaceous: Mexico. 
E. T. Dumble, 1018 (Calif. Acad, Sel, Proc, 4th ser., vol. SN, p. 124]. 
Orlando limestone. (In Conemaugh formatlon.! 


Virginin. 


Penngylvanian: Northern West 
D, B, Reger, 1916 (W. Va. Geol. Surv. Rept. Lewls and Gilmer Counties, p, 147) 

Orianda ts —Gray, somewhat haly ls., 3 ft. thick, contuining fossil probably 
shewater origin Lies 10 to 30 ft. below Morgastown es. and 


of brnekish- or fre 
overlies Elk Lick coal. Exposed at Orlando, Lewis Co 


Orleans phyllite. 
Ordovician: Northeastern Vermont (Orleans County). 


(Vt. State Geol. Rept. 1921 pp. 3-108). Orleana phyltite.- 
tose racks, formed from fine vediments, more or leg eompletely 
E. part of Orleans Co, according toO 
ntion& belt of it in W. part of Ce 
inclusive 


E. C. Jacobs, 1923 
Gray highly sch 


IE 
recrystallised Rxtenda N, and & acros 


writer's observatione and Richardson 


Constitutes a distinet fm. and is entitled to a name. Richardeon’s rather 
term Bradford schists [Ord.] perhaps embraces it, although *t is not a typical 


schist but a phyllite, No fossila 
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( H. Richardson 1924 (Vt Stute Geol. Rept. pp, 77-103) Orleana 
phullite of Jucobs underlios Waits River la, and fa therefore older than Randolph 
phyllite, which interbedded and interstratified with Walts River Is. 
E. J, Foyles and €. H Richardson, 1029 (16th Rept. Vt. State Geol, table opp. p 
88), nssigned this phylli to Oed 
Orofino series 
P «mbrian (Belt series): Northern Idaho (Orofino region), 
A r«on, 1990 (ldahe Bur. Mine and Geol Pam. 34). Orono  &éries - 
Ax provisionally to Belt series ig a sertes of highly metamorphosed Igneous 
wh rocks with beds f exceptionally pure crystalline le or marble 
Clearwater drainage near Oroting These cannot be correlated with a 
members farther N They must either be older or belong in lower part of the 
Prichard, whose counterpart in other places has not been exposed by erosión or 
is not present. Phe term Orofino series has been given to these rocks, ‘This 
& ns defined above is assigned to lower part of the Belt (Prichard fm.) It 
wently les beneath the known Prichard and conforms with it in strike and 
dip, although precise plane mi riting one from the other ie unknown The 
peres is be exposed in Clearwater Canyon, near Orotine, the lower 11 mi. of 
Urofing Creek in lower canyon walls, and along lower course of N, Fork btw 
Jk Creek and Alimahka It lx composed of à great thiekn ; of banded mica 
ou ind hornblendle roe Including mienceous qtzites mica chista, hornblendk 
gmi à amd intercalated bets of crystalline or marble Many of the 
The hewn amd seht ire undoubtedly of igneous origin, but much also has 
fairly distinet bedding planes. Probably much of the metamorphism was in 
diced hy the batholithde Invasions, as the younger granitic bodies nre numerous 
in vicinity of t eries, and some is tnterenlated a4 injection gneis but part 
of the moetamorphism was probably much earlier. Most of the sehist amd gneiss 
ha eenatrtered crs I of reddish " " mon numerous thar is ordinarily 
observed in the altered Prichard The bedding most distinct in the massive 
inieneepuse gites, nd these : most prominent near the } members The 
number of las. ia not known, but several beds are present, ranging in thicknoss 
frou 1 f fo over SOO ft.; (hey are more or Jess lenticular vat of the Ise, 
ue near Oroflno, beginning near mouth of Jim Foris Creck and tring puraticl to 
the river to AhanhKka The bed we thicker and purer farther S, ove Orofino. 
No part of Wallace fi. has is. members as pure, us thick, or as metamorphosed 
as thes 


Oro Grande series 
awer Cambrian; Southern Californin (San Bernardino County) 

O, H. Hershey, 1902 (Am. Geol., vol. 20, pp, 2738-200) Nearly pure Te. undir 
bair pure qixite The alteration of Oro Grande Arries has destroyed all fossils, 
and ite ace can only be conjectured Except for hlzher degree of metamorphism 
it is identic in character with Lower Camb. series deseribod Waleott from 
Inyo €o and I believe the propriety of « rit as Lower Camb. wlll hardly 
ba questioned 

TOrohlppus beds. 
A pileontologic name that has been applied to lower part (Orohippus 


gone) of Bridger tm. (middle Eo.) 


Oronto group, 


Pre-Cambrinn (upper KReweenawan) 


Douglas, and Iron Counties) 


Geol 


F, T. Thwaites 1912 ( Nat. Hist 


Largely or Wholly nonmarine arkosic 
21,500 ft, No fossils Top fixed at 
ind well-marked «arkosic ss Divided 
«x, Freda s9, Nonesuch fmi, and Outer 
croup and overlics middle nnd lower K 
on Oronto Bay, Iron Co 


151 3 21 


Northwestern Wisconsin (Baytield 


Surv. Bull. 25, p. 48) Oronto group.— 
E cgi, and red shales. Thickue 

top of highest thick beds of red abales 
into (descending) Ammnieon fm., ileen 


underlies Bayflelid ax 


tor 


Conforma bly 


wecnawan traps. Named exposure: 
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Oroville beds 
Jurassic (Upper?) : Northern California (Oroville region), 


W. M, Fontaine, 1900 (U. 8. G. 8, 20th Ann, Rept, pt. 2, p, 342) The plants 
described in this paper were collected im Sept. 1895, by Mr, Lester F. Ward, 
assisted by Mr. James Storrs. ‘They were obtained near Oroville, Calif, from 
a fm, which for convenience of reference I will call the Oroville bede. They 
were collected from following 4 localities, all near together, and on same horizon 
(1) Old dump at Banner mine, near Peather River mi, E. of Oroville; (2) 
the new dump, 300 yds farther N. than old dump; ( bank of Feather River 

1$ mi. 8. of Banner mine; (4) Im bed of a ravine that Jords from Banner mine 

to Feather River, from M to 4 mi, S, of the mine. Mr. Ward says, in a note, 
that these Oroville beds clogely resemble the Jurassic Mariposn elates, but 
identity is not made out The beds contain no foekl]s besides the plants, aud 
nre not connected stratigraphically with any known fm. Their age must be 
determined from the plants. Judring from specimens eolleeted by Mexers Ward 
and Storrs, most of the rock of Oroville beds that carries plants consists of 


alternationa of sandy-looking beds with layers of al 

C, M. Criekmny, 1931 (Am. Phil. Soc Proc, vol 70, p. 60). signed Oroville 
flora to “undoubted Upper Jurassic,” and R. W. Brown, of U. 8. Geol Survey, 
concurs in Jurassic age of the flora. 


See also Monte de Oro fin. 

The omission of this name from U. S. G. S. Bull. 191 (and consequently 
from U, S, G. S. Bull, 826) was discovered and reported by Mr. Lesh 
Forrest, of Stanford Univ. in Feb. 1997, 


Orr formation. 
Upper Cambrian: Western Utah (House Range). 
€. D. Waleott, 1908 (Smitheonian Mise. Coll, vol, 55, No. 1504, pp. $, 10) Ori 
fm.—Gray, alightly aren. las. and shales, 1, ft. thick, underl*ing Notch 
Peak fm, and overlying Weeks fm Type loe,, Orr Ridge, a spur extending EK. 
from main mass of Notch Peak, on S. side of Weekes Canyon. 


TOrthaulax bed. 
Paleontologie term that has been applied, in early repis, to so-called 
“silex bed" of Tampa Is. of Fla. 
fOrthis bed 
Paleontologie name used by J. M. Safford for beds in Tenn. later named 
Hermitage fm. 
Orting gravel. 
Pleistocene (pre-Wisconsin): Western Washington (Puget Sound region). 


B. Willis, 1898 (Geol, Sov. Am, Bull., vol 9, pp, 111-4) Orting grarvele—Course 
gravel deposits, interbedded with orange-colored sands. Color frequently orange 
brown. In heterogeneous composition and varying structure resemble Vashon 


drift. Underlle Puyallup sands throughout Puyallup Valley. Well exposed on 
E. bank of Carbon River at Orting. 

B. Willis and G. O. Smith, 1890 (U. S, G. S. Tacoma folio, No. 54), gave thick 
ness of Orting gravetas as 40 to 140 $t. 


Ortonville granite. 
Trade name of a dark-red pre-Camb. granite that occurs at and in vicinity 
of Ortonville, western Minn. and has been quarried near that town 
(See E. F. Burchard, U. S. G. S. Bull. 480, 1910, p. 281; and O. Bowles, 
U. 8. G. S. Bull, 603, 1915, p, 08.) 


Osage group. 
Mississippian: Mississippi Valley region. 
H. S. Williams, 1801 (U. 5. G. S. Bull 80, p. 160). Osage group proposed to Inelude 
Keokuk and Vurlington lee, whose faunas are closely allied and differ from those 
of underlying and overlying rocks, 
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The Fern Glen Is. is now generally included in Osage group, instead of in 


underlying Kinderhook group. The IN. Geol. Survey includes the Warsiiw 
in Osage group; the U. S. Geol. Survey includes it in overlying Meramec 
group. 

Named for Osage River, Mo., along which both Keokuk and Burlington are 
exposed in vicinity of Osceola, St. Clair Co. 


re limestone, 
Lower Ordovician (Beekmantown): Central Missouri. 


A. Winslow, 1804 (Mo, Geol, Surv, vol 6, pp, 331, 366, 375) Ostoe [In Many, 183 
O ft. thick, underlying Moreau [Roubidoux] ss, nud overiving Cole 


and chert, 
Camp s3. 
Corresponds to all of Gasconade dol. restricted of present usage and all of 
Van Buren fm. above Gunter ss. memb, 
Named for Osuge Bluff, Cole Co. 


Osage limestone. (1n Shawnee formation,) 
Pennsylvanian: Eastern Kansus, 


Surv. vol. 3, p. 71), applied Osage shales to 


J. G. Hall 1898 (1 
beds underlying O 
nt a considerably tower level than Burlingame Is. On p. T3 of vol cited E 
Haworth stated that Osage de. of Hall thins out aud becomes unimportant, so 

Osage shales, therefore, may 


a. Univ. 


coal and Osage lx, to bs, overlying Osnge coal and occurring 


that it cannot te used as a div, btw. the shales; 
be considered to extend upward to Burlingnme 1s. (This definition includes 
Beranton sh, in Osage shales.) 


Replaced by Howard 1s. momb. of Sbhnwnee fm. 
Named for exposures at Osage City, Usage Co, 
tOsage shale 
PenusyIvanian: Eastern Kansas. 
See under fOsage City sh, 
fOsuge City shale (In Shawnee formation,) 


Pennsylvanian: Eastern Kans 


E. Haworth, 1895 (Kang, Univ, Quarti.. vol. 3, p. 278 and pl, 20; Am, Tour, Sel, 3d, 

vol, 50, pp, 461—082) Osage City sh. proposed by G. L Adams for slates with 
. 100 ft. thick, overlying Topeka coal and including Omsmge coal at top. 
ted from overlying Burlingame [Scranton] shales ty n thin but persistent 


Sepa 
Is, [Howard Is. ]. [As thus originally defined i2 practically same as Severy sh 


memb. ] 

1 Haworth, 1898 (Kans, Univ, Geol, Surv. vol. 2, p, 73) Osage ls, of Hall thing 
eut and becomes unimportant, so that It cannot be used ns n division line btw 
the shales. Osa refore, may be considerod tò extend upward to 
Burlingame Ig [As thus defined includes Seranton sh., Howard Is., and Severy 
gh.] 

E. €, Moore, 1986 (Kans. Geol. Surv. Rall, 22, pp, 200-214) Orage sh. of Haworth 
(1898) Included White Cloud sh, Happy Hollow Ix, Cedarvale sh, Rulo In. and 
Silver Lake sh., and ig discarded [See Knus.. Nebr, correlation chart by M. G 
Wilmarth,] 


- 


ge shales, th« 


Named for exposures at Osnge City, Osage Co, 


tOsage City limestone. 

Pennsylvanian: Eastern Kansas. 

J. G. Hall, 1890 (Kans. Univ. Geol Surv., wo). 1, p. 104). Osage City Ta, (No. 4) 
outerops 6 ml. SE, of Burlingame, but enn be traced only short distance It is 60 
ft. above No nnd of grayishwhite color, very soft. Overlive Ox * City xh, 
and underlies Burlingame sh. 

HK. C. Moore, 1936 (Kans. Geol, Surv. Bull, 22, p. 204), Osage City ls. of Hall is 
Howard 1s. and is abandoned, 
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Osagian. 


A time term employed by some geologists to cover the ep 


the Osage group was deposited. 


rOsborne limestone, 
Upper Cretaceous: Central northern Kansas, 


F. W. Cragin. 1896 (Colo. Coll, Studies, vol 6€, p. B1), Osborne 1s, —La 
overlving Victoria sh. [Also called Victoria fm, and Victoria 


thick courses 
and constituting lower fm. of Niobrara. Overlain by Smoky Hill ebalk, upper fm 


of Niobrara Nimed for exposures at Osborne and in Osborne Co 


une as Fort H: Is, memb. of Niobrara fun, the hetter established mame 


r sandstone, 


Pennsyivanian: Central southern Oklahoma (Glefferson County) 


J. R. Runn, 1930 Geol Sory. Bull. 40PP, 


pand gerien) L ; with intervening of brown ná gri ale 
Individual beds vary in thickness from 1 to 50 and are very lor í tain 
beds contain egl. phase of warjel coursgeness, "ne MM, are elve u 
bedded, light gray to brown on fresh exposure, weathering darker «ray, ! 
nd Wack j « brown tò black concretions common in upper member In 
genera! the beds nre hard nnd resistant "The lowest bed strat iy of í j 
series is exposed on Ketchum's Bluf along Hed Hiver, in sec, 24, R. 6 W 
nnd adjoining segi to E, It t composed largely of cel. t! j 4 mostly 
fragments from smmil grains to 2 In. Glam; i ripple-must do umd eroweDedglesd, 
and attains max. thickuiesa of 50 or more ft. [On croas-teotion sleet thie Ix 
called Ketehum Bluff egt bed.] "The phases of the Oscar fade out to N I 
NW. and become coarser tó SE Th ano Tt Tier 100 to 125 ft. low 
than fop of Rynn ss, the interval belng occuy lurgely by brown sh, wit 
occasional thin sandy streaks I weparated from underlylng Pontotoc cel "Wo 


zone of brown and blue sh. and sandy shales with interbedded ss. (line to (ea 


Lined and locally gravel streaks). Exposed at and near town of Of 


Jefferson Co. 

Osceola amygdaloid. 
Pre-Cambrian (Keweeniwnn) : Northern Michigan 
L. L, Hubbard, 1804 (Lake Superior Min. Inst, Prov, 24 Ann, Meetisz, pp, 79- $ 
Belongs to Central Mine group. The minerslized part is tbe Osccola lode. 
Named for occurrence in Osceola mine, Houghton Co 

Osceola flow. 
Includes Osceola amygdaloid and underlying trap. 

Osceola glacial drift. 
Pleistocene (Wisconsin): Western Washington (Paget Sound region). 


B. Willis, 1898 (Geol, Soc, Am. Bull. vol. 8, pp. 111 1. Osccora till Ti deposited 
ly a lobe of € "de glacier (which opposed. Vashon glacier In E, part of Tacoma 
quid.) on the plain on which i= sItuated the bamlet of Gecevla. Consists of fine 
silt with numerous angular atones of volcanic roci 

Osceola elüy. 
Pleistocene (Wisconsin) : Western Washington (Puget Sound region). 
B., Willis, 1898 (Geol Soc. Axa. Bull, vol. 9, pp. 1114) Osocola claws Blue-gray 


et and compact eh ter of Oaceola till, but unlike te In belag evenly 


O to 700 M. above sen in bluffs which form N. bank of Carbon 


clays of as 


ied, Lie 


River, 2 to 3 mi. below Carbonado. Deposited in quiet water when «hen and 


Cascade ice sheets enclosed a water tody btw, their fronts and the hills to 5. 
and SE 
Oscuro limestone, 
Name applied bv C, R. Keyes (Iowa Acad, Sci, Proc, vol. 16, pp. 150—105, 
000) to Penn. Iss, uncon. overlying his Mosca ls. in Rio Grande region, 


N. Mex, Derivation of name not stated, 
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Osgood formation (in Kentucky and Tennessee). 


Osgood shale (in Indiana) 


Silurian (Niagaran): South indiana and west-centr Kentucky and 
Tennessee 
A. P. Foerste, 1895 (Cincinnati Soc, Nat. Hist, Journ, vol, 18, pp, 191-192) Osgood 
phase of Laurel fm Hichly fossiliferou meal part of Laurel 
A. EF. Foerste, 1897 (Ind, Dept. Geol, and Nat. Res, 2let Ann, Rept, pp. 217-218, 
229). Osgood beds Underlle Laurel ix and overlie [so-called] Clinton t} 
[Bravefield te.) Thickness 15 to 25 ft. In places divisible Into an upper clay, 


3 to 5 ft, thick foaslled Upper Osgood e | middle Ig. memb., 3 Th thick (called 


Oagood 18.) ; and a lower clay, 6 to 10 ft. thick (called Lower Osgood olay) 


ns distinet fm, in southern Ind, and north- 


afield Is, aml overlain by Laurel Is 


Adopted by U. 8. Geol. Surve 
underlain uncon, by Br 


central Ky., 
In west-central Tenn. the rocks become Osgood carthy te. memb, of Wayne 
fm. and are overiain by Laurel ls. memb, of the Wayne aml underlain by 
Brassficld Is. Contains Niagara fossils 


Named for Osgood, Ripley Go., Iud 


^. F. Foerste, 14 (Denison Univ, Bull, Sel, Lah. Jour. vol 30, pp. 150-122) 
In Adams and Highland Counties, Ohio, the clay | overly 
called Osvood of Ohio, sginee it appears to be n: en 
at top of Usgood fm t Laure Ind mit there is no fo 
t rreiation, Thickness & of Yellow Spri Ohio, on B ] 
ik i1 It { Liat fossils of Layton Is, and wood of Oltfe, eset if 
unde Ougood clay.) T Hna cannot be arthes 
N ipey Co, Ind [Furth on these and lat I 


Osgood earthy shale member (of Wayne formatior 


Stturian (Niagaran): West-central "Tennessee, 


See under Osgood ak, 


wanan series 


& part of early Carbf. 


A term introduced by C. IR Keyes to de 
time, Named for “the old name Oshawnno Mias, which was once applied 


to the ensternmost folds of the Ozark uplift iu southern ILL on the flanks 


(See Pan-Am. Geol, voL 55 


of which the complete section reclines 


pp. 45, 50, 222, 1 


Osknloosn shale. (In Deer Creek limestone.) 


stern. Kansas 


Pennsylvanian: Ei 


aloosa sh 


G. E. Condra, 1935 (Nebr. Geol. Surv, Pa 
largely argill., 4 to 7 ft. thick,  Underlles Rock Elf 


and overlies Oxüaüwkle | 


all included in Deer Creek Is. [Derivation of name ot stated.) 

K, €. Moore, 1936 (Kans. Geol, Surv. Bull 152-1854), The sh. memb, of 
Deer Creek la. that lies next below Rock Bluff d above ( here 
named Oskaloosa sh It i» bluish-gray of yellowish bloeky Gay with one or two 
cale, somewhat ferruginous ilt&tones in outerops In northern Kans., but S. of 
Coffey Có. parts of the membh, are distinctly sandy and micaerous, a prominent red 
zone appears, and there ure one or two thin beds of nodular light bluish-zray im 
pure Is. Thickness 5 to 10 ft, in northern Kans., but to & it increaacg to 25 ft. 
Ilas been misealtled wo «xh. but bs older than troc Larxh sh. of Nehr Type toe, 
vicinity of Oskuloo Jeferson Co The Oskaloosn. nnd Oz members are ab 
sent in Nebr, where Rock Blaff tx, is basa! memb of Deer Creek | 


Osler series, 


Cumbrian: Canada (Rainy River district and Thonder Bay region), 


i 


T, L Tanton, 1027 (Geol. Soc. Am, Bull, vol. 2328, p. 114, abéetract). [See under 


Koministikwia group. | 
C, K, Leith, R. J. Lund, and A. Leith, 1985 (U. 8. G. & P. P. 184), assigned! Osler 


basic flows of Thunder Bay lon, Ontario, to Keu 
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Osos basalt. 
Jurussic (7): Western California (San Luis Obispo region). 


H, W. Fairbanks, 1004 (U. S. G. 8. San Luis folio, No. 101). Osos basalt, —Dark, fine- 
grained, generally amygdaloidal basalt, which occurs in severa] areas, and from its 
relation to San Luis fm. [Franciscan] does not appear to be intrusive but to have 
cooled aa surface flows, Other basnlts occur in the area Ni 
Los Osos Valley, San Luis Obispo Co, 


xd for outerops in 


Osoyoos granodiorite, 


Jurassic (7): Southern British Columbia und central northern Washington 


(Okanogan batholith). 
R. A. Daly, 1906 (Geol, Soc, Am. Bull, vol. 17, pp. 329-376). 
Ost limestone, (In Tecumseh shale.) 
Pennsylvanian: Southeastern Nebraska, 
G., E. Condra, 1930 (Nebr. Geol, Surv, Bull. 3, 2d ser, pp. 47, 52). Oat to. is proposed 
for the ls. next above Kenosha sh, and below Rakes Creek ah., the type loc, being 


ou Ost farm, on South Fork Weepingwater Creek about 4% mi, E. of Avoca, € 
Co, Nebr. 


TOstrea shales, 


Upper Cretaceous: Northern nnd central Kansas. 


A paleontolog name applied in early repés to the bels now known ns 


Fairport chalky sh. memb. of Cartile ak, 


Ostrea sellaeformis beds, (In Claiborne group.) 

A paleontologic name applied in carly repts to n bed In lower part of Yegua 
fm. of Tex, La, and Miss., and in Gosport sand of Ala.. which £s charai 
terized by profusion of Ostrea sellaeformis, and is now called “Ostreu 
sellaeformis zone" by U. 8. Geol. Survey. 

Oswald lime, | ; ' 

: r Subsurface, 

Oswald Hmestone. | "" 1 

Pennsylvanian: Southwestern Kansas (Ness and Hodgeman Counties). 

It. G. Moss, 19 (Kans. Geol Surr. Bull, 19, pp. 36-37). The beds locally known 
ns “Oswald lime" consist of creum to gray-colored 1s. containing some beds of gray 
ah.; one or two thin red shales occur in most places 3500+ ft, below top; the Ja» 
contain cherty and oolitie beds, which in general are porous; these porous beds 


carry oil at Fairport, Gorham, and elsewhere, but im Ne and Hodgeman ‘Conntie« 


only water aod a smal) amount of gas, No identhtable foseils In upper 100 ft. of 
“Oewnld ilime” in these counties, but Trittettes has been found in upper 30 to 50 
ft, In Russell and Hush Counties, As that genns has not been reported below 
Missouri series, the upper part of "Oswald time’ is rrelnted with lower part of 
Missouri series and lower part with upper part of Des Moines series, and belongs 
to Marmaton and possibly Cherokee groups 

E. A. Koester, 1035 (A. A. P. G. Bull, vol. 19, No. 10, p. 1412). Oswald ts. refers to 
the fm, commonly known as "Oswald lime" Name derived from the farm name 
of the discovery off well of western Kans. Top of the Is. probably represents a 
horizon in Lansing gronp, but, due to erosion, it is mot same horizon at all places 
Max. thickness on Tanks of central Kans, uplift ls 275+ ft, where it is underlain 
by bede probably of Marmaton age. Ia thinner on local “highs where it overlies 
pre Penn. rocks. In Gorham field 288 ft of Oswald Im overtics granite In one 
wel. It i» composed of alternating Is, and sh. latter of minor amount. Many 
of ite members are oolitic. It ia time equiv. of Lansing, Kansas City, and Bronson 
groupe of E. Kana. surface section. Below Oswald bs, or below Marmaton beds, 
und extending to dase of Penn. section, is Sooy cgl. of Edson, 


Oswaldo formation. (Of Magdalena group.) 
Pennsylvanian: Southwestern New Mexico (Santa Rita district). 


A, C. Spencer and 8, 


1085 (U. S. G. 8, Bull. 559). Oswaldo fm.—1n descent 
80 ft.; (2) upper blue l3., 210 ft; (3) marker sill of ss. 


ing order: (1) Banded Is., 
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DO ft; (4) middle blue 1&, 85 ft.; (5) parting sh, 30 ft. Lower fm. of Magda- 
lenn group, Underlies Syrenn fm, and overlies, probably uncon., Lake Valley 
ls, Named for Oswaldo patented mining claim, 1+ mi. S, of Hanover P, O 


Oxwayo formation. 
Devonian or Carboniferous: Southwestern New York aud northern Pennsyl 
vania (?). 
L. C, Glenn, 1903 (N. Y. State Mus. Bull. 69, pp, 978-859, map), Oawayo beda.- 
Olivegreen to rusty-colored sandy shales, with here and there thin ss. layers 
with limonitic seams or incruatations Marine invertebrates. ‘Thickness 160 to 


250 ft Underlle Knapp beds and ove 
Ilgned to Carbonic. [Mapped near Oswayo Creek, in Olean quad.] 


hie, probably uneon,, Cattaraugus bels 


In Warren Co, Pa., the lithology of Oswüuyo and Cattaraugus deposits 
changes, 80 that they cannot be separated, as in N. ¥., and C, Butts in 
1010 named the combined unit Conemango fm. 


C. A fartnagel, 1912 (N. Y. State Mos. Mdb, 19, p. R8), Oxwayo beds carry 
marine Taunt, with Camarotoechia allegania as Index spectes Nenr base contaln 
thin beds of Is. composed largely of fossil remains. In N. Y. recognized only in 
Allegany and Cattarsugus Counties Named for exposures In vicinity of Oswayo 
Croek, Cattaraugus Co. N. Y [In Olean quad. ] 

G. H. Chadwick, 1924 and 1933, See entries under Conewengo fm 

K. E. Caster, 19033 (Geol Soc. Am. Bull., vol. 44, No. 1, p. 203). Orwayo sh. memb. 
(facies), (lower "Iicceltlle upper Chogrin), represents Riceville fim, [restricted ]J, 
top fm. of Venango group, and Includes Wild Cat coquinite. Is Upper Dev. 

K, E, Caster, 1934 (Bulls. Am. Paul, vol , No, T1, p. 23), proposed Mega mognafa 
cies to replace Osieayo fm. in Tioga and Eikland region of northern Pa., which he 

stated ig not same fm. as typical Oswayo fm, of Olean region, N. Y.. hut older 

and of Chautauquean age In chart opp. p. 61 he divided his Riceville stage 

(Riceville monothem), Upper Dev., into Omeaye sh. memb. [restriction] and 

Roystone ("Will Cat” discarded) coquinite, excluded it from Lis Venango group, 


and treated It ag a distinct. “stage.” 

G. H. Chadwick, 1935 (Am. Mid, Nat, vol, 18, No, 6, p, S61). Only the lower 
Cattaraugus extends ns far as castern Totter Co, Pa, being there Included 
in top of Oswayo of Fuller (not Glenn), a con pass of “Pocono” facies. 
The Oswayo of Glenn (not Puller), which is marine and fossiliferous, goes no 
farther N. than western Potter Co., Pottsville ogl. bevels down across these 
higher beds of Upper Dev, from Olean, N. Y., eastward 

Willard, 1936 (Geol, Soc. Am. Bull, vol, 47, No. 4, p. 581). Writer donbts that 
there any true Oewayo (or Elk Mtn) in NE. Potter or northern Tioga Co,, Pa., 
nnd bellewes that what has been considered to be Oswayo there 1s green Couders 


port memb. of Cattaraugus fm 
The U. & Geol, Survey recognizes Oswayo fm. as originally defined, and at 


present classifies it as Dev. of Carhf. 


fTOswezan period or group 
Silurian (early) and late Ordovician: New York. 


J. M, Clarke and €, Sehnehert, 1800 (Sch, n. s., wol. 10, pp. 874-878). Osegan 
period or group Basal div, of "Ontarie or Silurie’’ tem Includes Medina 88. 
Ce "Oswego ss." of Vanuxem) and underlying Oncida cel. or Shawangunk grit. 


Underlies Niagaran and overties Cincinnatlan fin which Richmond was included 


at top). This nome is approprinte on account of widespread occurrence of Onelda 
and Medina fum, in Oswego Co, N. Y. Vanuxem employed “Oswego ss" for 
the fm. subsequently and by common consent called Medina ss. In reviving the 
& its title 


name, though with a broader meaning than in fta original use, it deri 
from ite ently date 


and "Red Medina" of 
early repts (Queenston sh. of modern nomenclature) are of Ord. nge, the 


Subsequent studies developed fact that Oswego as 


Oswego ss. being of Muysville nge and Queenston sh. of Richmond (latest 
Ord.) age. The term “Oswegan” has therefore fallen Into disuse, 
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yOswe ‘hie series. 


Pro 


on Counties). 


ce and Jetffer 


mnbrian: Northern New York (St. Luwr 


h, Je., 19014 (N. Y. State Mus, 47t Ropt., pp. 687-602).  Ometegatehiü 


C. H 


scrícs,—White to gray crystalline Is, weathering nearly black, and interbedded 
wnelaw of sed. origin but extremely metamorphosed. Unton. u iderlics Potsdam se 
Base is à matter of doubt, because of umcert r all gneles of region 


belongs with the Is. and is a part of Oswegnt: whether part of guelas 


beneath the Oswemtehl. 


tocks suggests equiva 


mt loea] nnm 


ries ol a, 28 suggested 
swegatehle Hiver flows through 11 


16th Ann 


many mile 


5-20). Grenville 


chie serles nre, in writer 


rhe rocks of 


to those of typical Grenville series of Logan, and are separated 


opinion, so 
by sucl ographie distance, that Grenville might with perfeet propriety 
he them. Some znelsses of region are older than Grenville, 
D.H | 1908 (N. Y ite Mus Bull 119, pp. 8-22). The Grenville series 
Includes, 40 fer as known, the oldest rocks of Adirondack region 
C. R and €, K. Leith, 1909 (U. & G. & Bull. 360, p. 621). Following 
the ceonebustong of the international committee jn 1900, there ia Httle doubt that 
thi fely be correlated with t nville series of the originant Laureutian 
ul distri n el £ the te Greuville has priority and 
LE l^ unuüe«r ry. 
W. J. Mille 1918 (Geol Boc Am. Rull, vol 20, pp. 400-4602). Grove! wer les 
í rocks of Adirondack region, 
il 1919 (Am, Ji Sci, 4th. vol. 41-68) The Grenvilte series 
olimente ts oldest fm. of Adirondacks s0 far ns known, 


and Marion Rice, 1921 (N. Y. State Mus. Bull. 225, 226, pp. 120-12 


Grenville ig moat ancient memb. of pre€amb. of "the Adirondacks 


It consists of completely metamorphosed Ik, ahales, Ami sfa., comprising par 


es, nnd metals, Is post-Keewntit 


arkos 


Iru eile) 
See ulko under TDanmnemora fm. 


Oswego sandstone. 


Upper Ordovician (Maysville): New York, P 


Pennsylvania, 


und western Virginia 


In Geol, N. Y.. pt. 2, div. 4, geol. Di dist,, I mmons included in top 


of "Champlain group" tne Grey sx, 100 ft. thick, underlying Medina ss. 
(included in overlying "Ontario group") and overlying Lorraine sh. In 
Geol. N. Y. pt. 3, geol dist., 1542, L. Vanuxem treated of 
falla of Salmon River and Osweg 0 to 107 ft. thick, us basal fm. of 


“Ontario div." and as underlying Medina red ss, and overlying Pulaski 
shales of Hudson River group. In 1846 (N. Y. Nat. Hist. Agric, vol 1) 
of Oswego," and repented his 1842 definition. In 


Emmons used “p 


succecding years y s& of Oswego” becume confused with Oneida egl, 
which led to recognition by J. D. Dana, In early editions of his Textbook 
of geology, of an "Oneida epoch” in Upper SiL, btw. Medina epoch and 
Hudson Hiver epoch of Lower Sil. 
C. S, Prosser, 1888 (Am. Inst. Min, Eng 
im. as “Gray Medina or gray ss. of Oswego" on p. 942, and as “Medina 
; $47, and located it btw. Medinn red ss. above 
In 1890 (Ain. Geol, vol. 6, pp. 206-206) 


rs. Trans.. vol. 16), referred to this 


[1 


or Oswego kray s8." on 


and Hudson Hiver belor 
Prosser called the fm. "Oswego ss," gave its thickness us 210 ft., and 


located it btw. Red Medina above nnd ransition from Oswego ss. to 
Hudson shales” below, which was described as consisting of 170 fr, of 


gray ss. nnd blue shales. In 1892 (Geol Soc. Am. Bull, vol 4, pp. 91 


111) Prosser gave thickness of Oxwe Qo #8. AS rying from 
western N. Y. to 210 ft. in west-central N, Y., and located it btw. 


above and Lorraine sh. (of Hudson group) below. 
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J. M. Clarke and C. Sehuehert, 1899 (Scl, n, &, vol. 10, pp. 874-878), aban- 


doned Oswego gs. (which they stated wus=Medina ss.), nnd used “Oswego 


period or group" for basal div. of their Ontarie or Siluric system, inelud 
ing In it only Medina ss. and the supposedly underlying Oneida cgl In 
1899 (N. Y, Stute Geol, 16th Ann, Rept, pp. 199-226) D. D. Luther used 
“Oneida cgi. or Oswego sss.” for beds beneath Medina ss, and above Hud 


son River sl, In 1900 (N, Y. State Mus. Mem. No. 3, vol. 3) J. M. Clarke 


continued to use his 1809 classification. In 1901 (N. Y, State Mus. Bull 
15, pp. 20-217) and 1902 (N. Y. Stute Mus. 54th Ann, Rept., pt. 4) A. W 


Grabnuu placed “Oswego sg, Onelda egl, or Shawangunk writ” beneath 


" 


Medina s3, gave its thickness as T54 ft., and treated it as basal bed of 
“Siluric” and as younger than the Richmond. In 1902 (N. Y. State Mus 
Bull 52, table opp. p. 658) E, O. Ulrich and C, Schuchert used Oneida 
for the beds beneath Medina, and dropped Oswego ss, us did Sehuchert in 
1908 (Am. Geol., vol. 31), J, M, Clarke In 1008 (N, Y, State Mus, Hdb. 19), 
and €. A, Hartnagel in 1908 (N. Y. State Mus. Bull. 69). In 1905 (N. Y 
State Mus. Bull. 80, p. 358) Hartnuugel revived Osireyo aa, for the beds 


beneath Medina in western N. Y. bul correlated it with Onelda cel. of 


Herkimer Co., ns did Grabau in 1906 (N, Y. State Mus Bull. 92), Grabau 
stating that in central N. Y. the Oswego ss, merges into Oneida cgl. In 
1907 (N. Y. State Mus, Bull. 107) Hartuagel stated that Oneida cel. is 
unquestionably of supper Medinn age, and that although Oswego ss, is 
practically unfossiliferouns he is inelined to cerrelate it with the Rich 
mond, but that because of marked paleontologtc break at close of the 


Lorraine he treated Oswego ss. as basal fm. of Ontaric .] system 


The sume year (XN. Y. State Mus, Bull, 114) Hartnagel again included 


Oswego as. in SIL, but stated "there is evidence which may show that the 


Oswego, and probably part of the Medina, could with propriety be in- 
cluded in Lower Silurie" [Ord.]. In N. Y. State Mus. Lil, p. 4H, he 


gave thickness of Oswego ns 200 ft. In N, Y. State Mus 59th Ann: Rept., 


vol. 1. p. 17, 1907, J. M. Clarke concurred in Hartmngol's recent opinions. 


ted that Oswego 


H. Chadwick, 1908 (Sci, n. 8, voL 28, pp. 346-348), 


as, constitutes merely closing eplsode of Lorraine diy, and that it is older 


than Lewiston [Queenston] sh, In 1900 (Sei, n. 8 
A. W. Grabau included Oswego and Queenston in 


Lor 


raine, and the same year (Jour. Geol, vol. 17, pp. he repeated 
his statement that Oswego ss, of western N, Y, is of Lorraine age, and 
correlated the Oneida cgl. with “Upper Medin 


n 1010 (N, Y. State Mus Bull, 135) W. J. Mill 
Port Leyden quad. Lewis Có, N. Y. as consisting of 100-4- ft. of gray 


' described Oswego s8. of 


fine-grained thin-bedded Gray ss. of Vunuxem, and named for Os- 
weno Co. N. Y. 


E, O, Ulrich, 1911 (Geol. Soe. Am. Bull, vol. 22, pl. 27), placed Oswego as. 


stratigraphienllry beneath Queenston sb. and correlated it with upper 
(McMillan) part of Maysville group of SW, Ohlo, which underlies Rich- 
mond group. 

C. A, Hartnagel, 1912 (N, Y, State Mus; Hdb. 19), included Oswego s 


"Onturic or Siluric,” but excluded it from Medina, and stated that it is 


found in Oswego, Oneida, Lewis, and Jefferson Counties and to W. ex- 
tends beyond limits of State as a concealed fim, under Lake Ontarto. He 
included the overlying Queenston ah. and Oneida egl in the Medina, 
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In 1918 (Canada Geol. Surv. Guidebook 4) F. B. Taylor and W, A. Parks 
put Oswego ss. in Ord., and E, O. Ulrich (12th Int. Geol. Cong., Canada) 
exeluded it from Medinan, included it in underlying Maysville group, and 
stated that “it has so far proved practically unfossiliferous in both N. Y. 
and central Pa.;" that it "is possibly a land deposit or perhaps river 
gilts lnid down in a shallow bay; and that “chiefly on account of its 
strat, position it is correlated with McMillan fni, but is not regarded as 
strictly conterminous with the MeMillan.” 

In 114 (Denison Univ. Sci, Lab. Bull, vol. 17, pp. 249-252) A. F. Foerste 
correlated Oswego ss. with upper part of Maysville of Ohio, as did R. S. 
Bassler in 1919 (Md. Geol. Surv, Camb. and Ord. voL, pp. 170-172). Buss 
ler stated that the unfossiliferoug gray Oswego ss. “actually occurs onder 
the Red Medina," and 18 a "valid formation,” overlying Pulaski sh., which 
contains lower Maysville fossils. In 1921 (Textbook of geol) A. W. Gra 
hau placed Oswego ss. btw. Queenston sh, above and Lorraine (Pulnski) 
shales and sss, below. 

A. F. Foerste, 1924 (Canada Dept. Mines Geol, Surv, Mem, 138), stated that 
no Kientiflable fossils are known from Oswego ss.; that it is 150 ft. thick 
along W. slope of Tuscarora Mtn, Pa.: more than 107 ft, thick at Salmon 
River Falls, N. Y.; 75 ft, thick at Niagara, N, ¥., westward of which it 
soon disappears. On Tuscarora Mtm, Pa. it rests on beds carrying u char 
acteristic Fuirview [lower Maysville] fossil, and is overlain by soft red 
unfossiliferous ss, and red sh. regarded as of Richmond age, and “it 
therefore corresponds to the upper or McMillan div. of the Maysville.” 

R. Ruedemann, 1925 (N. Y. State Mus, Bull, 258), correlated Oswego ss 
with Maysville fm, of Ohio and showed it as resting on Pulaski sh., of 
Lorraine group. This is position assigned to it by W. Goldring, 1931 
(N. Y, State Mus, Hdb. 10, p. 268). 

The U. S. Geol. Survey excludes Oswego 88, from Medina group, classifies it 
as Upper Ord., and uses the following names in central Pa, (descending) : 
Clinton fm; Tuscarora qtzite (=Albion ss.); Juniata fm. restricted 
(-—Queenston 8sh.); Oswego ss, (=tBald Engle cgl.); Reedsville sh, 
(—Lorraine group and Utica sh.). In 1985 (Int. Geol. Cong. Guidebooks 
of western Va.) C. Butts reported 250 to 400 ft, of Oswego ss. in Little 
North Mtn, Va, and as far N. as Harrisonburg, Va., but reported it as 
nbsent throughout most of Valley of Va. In Va. it underlies Juniata fin. 
and overlies Martinsburg sh, 


tOsweco limestone. 
Pennsylvanian: Eastern Kansas 
E. Haworth and M. A Kirk, 1804 (Kane, Univ. Quart., vol. 2, pp. 105-107, 116). 
Oawego ts-—Compact light-buff fossiliferous ls., 28 to 55 ft, thick, separated into 
two parts by 8 to 10 ft, of sh. Overlies Cherokee shalea and underlies Laneville 
shales, 
"ame as Fort Seott 1&, older name, 
Numed for Oswego, Labette Co. 
Oswego lime. 
Drillers' name for Fort Scott 1s. 
Oswego moraine, 
Pleistocene (Wisconsin stage): Bast-central New York. Named for 
Oswego. See Jour, Geol., vol. 32, pp. 644, 655, 1924. 
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Otero. formation 

Tertiary (2): Southeastern New Mexico. 

©. L. Herrick, 1004 (Am. Geol, vol 34, pp. 170, 188), Otero fm—Maris, great 
saline beds, gmyp. ete, 200+ ft. thick, Of Tert, (3) age. Sharply separated from 
overlying Tularosn fmi Overes Cret. ss. and sh. [Derivation of name mot 
atated, but rept im which it is described is on Lake Otero, an anedent saltlake 
busin In SE. N. Mex., btw. Sacramento and San Andres Mtus.] 

Otero limestone. 

A name applied by C. [R.] Keres (Pan-Am. Geol, vol 65, No. 1, Feb. 1986, 
pp. 39, 42, 46) to “upper black Is.” of Shumard nnd Girty (later culled 
"Frijole 185," by some geologists), which forms top memb, of Delaware 
Mtn fm. (Perm.) in Guadalupe Mins, western Tex, Derivation of 
name not stated. 


Otis limestone, 
Middle Devoninn: Central eastern Iowa. 


W. H. Norton, 1804 (Iowa Acad, Scl Proc, vol 1, pt. 4, pp. 22-24) Oti» bed: 
Nearly pure nonmas, IR, some macrocrystalline and some nonerystolline and com 


be, ut bas Separated 
from wverlying Kenwood beds by 5 ft. of bluish or 'níish sh. believed to 
represent Independence sh Thickness 30 ft. Overlie Cogzon beds (SIL), 


pacted or impalpable cale. allt, with some thin-bedded m 


In all later repts these beds are included in lower part of Wapslpinicon 
Is. 

W. H. Norton, 1021 (Iowa Geol. Surv. vol, 27, p. 373), Otte Iso, n mone of transi 
Hon (btw, Independence sh. above and Sii. ram beda) demarked be 
of ite distinctive fauna. About SO ft, thick at Cedar Rapids, Comprises lowest 
beds that can be igned to Dev. with certainty Divided into Cedar Rapids 
phase, Vinton ph: Cogron phase, and Westtield phase. Named for railway 
Junction of Otis, E. of Cedar Rapids, where typlenlly dispinyed in both Ite mag 
and nonmas., phases, and in immedinte contact with the Independence, 

Rept. 9th Ann, Field Conf, Kans. Geol. Soc, 1985, fig. 1, shows Inde 
pendence xh, as lying btw. Cedar Valley und Wapsipinicon ]s9, and 
divides latter fm. into following members (descending): Davenport, 
Spring Grove (new name), Kenwood, Otis, und Coggon. On p. 251 M. A. 
Stainbrook includes Bertram beds of Norton in Otis, which he places 
aboye the Coggon, The Bertram was originally assigned to SiL and 


placed below the Coggon. 


Otis Limestone 
A nime applied by B. K. Emerson (U. S. G. S. Bull. 159, pp. 24 
to Coles Brook Is, as exposed at Otis and vicinity, in eastern Berkshire 


Co, Mass. 


n, 1899) 


Otiseo member, 

Middle Devonian; Central New York (Skaneateles quadrangic). 

B, Smith, 1925 (N. Y, State Mus, Bull, 300, pp. 11, 45) Oflsco memb—Basal 
it is n masa of relatively homoze- 
y bedded than under- 


memb, of Ludiowville fm. At some localities 
neous and comparatively tine gray sh., softer and more thir 
Ii und overlying members In places one and sometimes two coral beds or 
zones occur about 50 and DO ft. respectively above base of the memb. Lower 
coral bed is underlain by a hard platform Otisco Memb, reste on Centerfield 
memb. of Skunenteles fm. with sharp contact.  Underlies Ivy Point memb. with 
definite contact, Marine fauna Lower 10 or 15 ft. higħiy fossiliferous, Thick 
ness 150+ ft. Type section in Millers Place ravine, on W. side of Otiseo Lake, 
L mi. NW. of the causeway. 


Otisville moraine. 
Pleistocene (Wisconsin stage): Southenstern Michigan, See U. S. G. 8 


Mon, 53. Named for Otisville. Genesee Co. 


LIT SE 


Middle Devoniun: Jx 


Otselic shale and 


G 
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Otisville shale member (of Shawangunk formation) 


"n New York (Orange County). 


K, and F, M, Swartz, 1031 (Geol Roc. Am. Bull., vol. 42, pp. 651, 656, 


Ofisrille eh. memb. Upper memb. of Shawgangunk Im ot Otievilla Organze 


BY Interbedded greenish-cray arkosle as. and aren, some of ss, is coms- 
clomeratic 'T'hiekn 454 fi Overlie the massive conglomeratie beds « he 
&Shewangunk. Both faunal and strat. evidence combine to show that the Shawan- 


gunk ls the united Clinton and Tuscarora at Delaware River. What the poln- 


tionship of Otisville sh. memb, 1 o the Ite observed: cleewhere is unknown, 
A similar sh. occurs above the cgis. of the Shawangunk at Delnwnre Water Gap 
[On p. 660 they correlated the part of Shawangunk below Otlsville eh, mem 
with Hose Hil tm lower Clinton) and ‘ht ra, amd correlated. thelr O 
ville sh. memb. with Rochester sli. (post-Kose H3901»7.1 


rOtozoum beds. 


See under Connecticut 88. group 


| member (of Marcellus shale), 
ern New York (Berne (quadrangle). 


1033 (Am. Jour. Sel, Sth, vol. 26, pp. 544, 548). In 


Valleya Prydgeneter momb. ta used to define the soft aren. 


Chittenanvo and Soleville members of Marcellus fm., tat on cach side of Ofeero 


Lake N. of Cooperstown the 1 btw. the Solsville nnd Chittennnre are divisible 
into 2 parts a lower portion eharaeterized by a definite fauna and an upper 
part that | transitional to the Nol«vlih Ofscyo memb, ia proposed for thi 
lower part with characteristic fossils, In places the upper part of the Oteego is 
a heavy . 0f gray cross bedded containing CorncHirese Nabellu nod other 
f'osslis ‘Tone section ts In the "Dogway“ on E, side of Otsego Lake, Thickness 
at Olango Lake 256 ft, in Schoharie Valley 385 ft., and in Berne quad, DOG ft 
Overlies Berne memb., and underlies Panther Mtn sh. and && [Diagram on p 
544 shows Otsego i Bridgeport. | 


ndstone, 


Upper Devonian: Central New York. 


M. Clarke, 1903 (N. Y. State Mua. Hdb, 19, p, 24 and ehart) [See first entry 
under Cincinnatus s.) 
A. Hartnagel, 1012 (N, Y, State Mus, Mdb, 19, pp. 81-82 and chart), Ofselle sands 
and eh. (1297 Clarke) [The compiler dot not find that Clerke used this term tn 
1897, although he deseribed the rocks of Oiselie region.] Along Otselie River in 
jenango und Cortland Counties the members of the Ithaca are exeellently exposed 
The lower or Ofecllo momd., above the Sherburne ss contains egrliest manifesta 
tions of Ithaca fawna with Hamilton types strongly emphasized, "The upper mem) 


is Cincinnatus ty 


H, Chadwick, 1982 (Eastern States Oil and Gas Weekly, vol 


1, No, 17 


Lower Ithaca or Oteo underlies Oneonta, turis red in crossing Sehoharie lley 


and becomes the supposed “Oneonta” of Catskill front. Overlles Kiskatom red beds, 
H., Chadwick 1953 rPunn-Am, Geol, vol 60, No. 3, p. 191). Otselie1lower part 


of Ithaca, underlies Onconta red beds, and overlica “Sherburne.” 

H. Chadwick, 1935 (Am. Mid. Nat vol. 16, No. €, p. 858! Oneonta red beda 
ls Cincinnatus nag 1nd probably aliso underiving Otselic 

A. Cooper anil J. 5. Willinma, 1985 (Geol. Soc, Am, Bull, vol, 46, pp. 804, S28). 


Btw, "Tiouzhnioga and Chenanzo Valleys the Tthaca sediments above Sherborne 


mM have teen divided into Oteaclic memb. (below) and Cincinnatus flags (nbove) 
I Oftselle (585 thick in Otselic Valley and 500 ft. in Chenango Valley) is 
characterized by large number of Hamilton xp. and absence of "Spirifer* meststriatés, 
mi Cincinnatus contains "Spirifer" meststriatis Suree mi. S. of Sherburne the 
Otsetic Is 37 ft, thick and rests on Sherbur 


Otsquago sandstone, 


Silurian: Wust-central New York, 


H. Chadwick, 1918 (Geol Soc, Am. Bull, vol, 29, pp 


308). OfsQquago a 


Heavily erossDbedded red laminated sx, typically seem in and near Otepuago Creek 


(spelled alao Ot»uak nnd Squak) below Vanhornevitle [MWerkimer Co.],. wbonee 


it extends westward, with gradual loss of color, to near New Hartford, where 
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it seems to merge Into supposed Martville fse]. It may be n distinct memb. [of 
lower part of Clinton fm.] wedging in nbove the *"Martville," or—the Bear Creek; 
probably latter ix correct, 
Drtauquechee formation. 
Lower Cambrian: Southeastern Vermont (Windsor County). 
E. L. Perry, 1927 (15th Rept. Vt. State Geol, p. 161) 
phyllite with shaly parting, interbedded with ma 


Ottauquechee fm—A black 
ve gray quare streaked with 
aphieally below Bethel schist and above 


white quartz weinleta Lit Alri 
Pinney Hollow schist. Assigned to ( 
kiver in Bridgewater [Windsor Co.) 

EK. L. Perry, 1020 (10th Kept, Vt. State Geol., pp. 1-61). Most typica] exposure of 
Ottaugueehec phyllite and qtzite is in Ottanqueches River Valley about halfway 
btw, West Bridgewnter and Bridgewater Corners, Is probably late Camb Grades 
into overlying Bethel schist, 

E. J. Foyles aud C, IE. Richardson, 1928 (py. 288 of rept. cited above), nexigned this 


amb.(*), Type exposures on Ottauqueechee 


Im. to Lower Camb. 
A, Keith, 1932 (Wash, Acad, Sei, Jour, vol, 
Ottauguechee phyllite to Lower Camb. 


860, 406), tentatively asxined 


Ottawa gneiss 


Pre-Cambrian: Ontario nnd Quebec. 


1870 (Cunndn Geo. Surv, Rept, 1877-578, p. 10A) 
See also U, S. G. S, Bull. 360, 1900, by €. R. Van Hise nnd €, K. Leith 


Ottawa beds. 
Ordovician: Ontario. 
H. M. Ami, 1880-1883 (Ottawa Field Nat. Club Trans, 1879-83, vol. 1, pp, 63-65). 
Included In Utica. [Only recorded use] 
Ottawa limestone, 


Pennsylvanian: Eastern Kansas. 


E. Haworth, 1894 (Kans, Univ, Quart, vol, 2, pp, 121-122, 124). Ottawa 71$.—Ls., 
10 ft, thick, quarried at Ottawa Overlain by Lawrence shales and separated from 
underlying Garnett ls, by 40 ft. of sh. with some ss, 

According to R. C. Moore, 1980 (Kans, Geol, Surv. Bull. 22, pp. 131, 154), 
fOttawa lx is sume ss Staunton ls. “Ottawa is preoccupied and aban- 
done." 

Otter shale member (of Quadrant formation). 

Missiexippinn (upper): Central northern Montana (Great Falls-Fort Ben- 
ton region). 
W. H. Weed, 1802 (Geol, Soc, Am. Bull, vol, 3, p. 307), published n detailed section 
on Beit Creek, Mont, in which he gave following succession in lower port: (1) Cel. 
fossila, 215 ft 

Otter C shales (alternating gray, purple, green, 

and Wack shales I yielding Carbf. fossils), 212 ft.; (4) black chert 
belt, 8 fr, ; (5) lea, and shales, SO ft, ; (6) gyp., 3 ft 

wW. H. Weed, 1900 (U. & G. 5S. Fort Benton folio, No 


deds of Quadrant fm, are 


and sa containing Jur. ; (2) white la, red earthy patches, 


Paleorols acies, 90 ft. : 


). In this quad, lowes 
ie gypsifereug Kibbey which ia overlain by Otter 
sting of 308 ft. of dark-gray or 
purplish shales near base, becoming a bright coppery-creen color higher up, and 
interbedded with lss., the latter seldom more than 1 or 2 ft, thick, frequently 
oolitic, and carrying lower Carbf, fossils. Assigned to Carbf. ‘The Otter sh, is 
overlain by Ellis fm [Quadrant fm, is mapped over large area along Little Otter 
Creek, down to near where it tows into Otter Creck, In Fort Benton quad. ] 


t 
shales, the upper memb, of the Quadrant, cons 


The U 
See under Big Suowy group, of which H., W. Scott (19395) trents this 
middle fm 


. & Geol. Survey adopted Offer sh. memb. of Quai 


rent fm. in 1907. 


tte 


"anite. 
Miocene: British Columbia. 


C. Camsell 1910 (Canada Geol. Surv. Summ. Rept. 1909. p. 110) and 1913 (Canada 
Geol, Surv. Mem. 26, p. 99) 
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Otter sand. 
A subsurface sand In New Providence fm. of enstern Ky. 


Otter Creek shale 
See lst entry (1592) under Otter sh. memo, 


Otter Creek granite. 

Pre-Cambrian; South-central Wisconsin (Baraboo district). 

J. T. Stark, 1932 (Jour, Geol, vol 40, No. 2, pp, 120, 121, 133). Otter Creek 
granite, premiddie Huronimn. Dark reddish gray to light pink, medium- to fine 
grained. Lodges outcrop on both aides of Otter Creek, Sumpter Twp, SEM sec, 32 
and SW!4 sec, 33, T. 10 N, R. 6 I5, n short distance N, of old Myers mill, 


Otterdale gandstones, (In Newark group.) 

Upper Triassic: Eastern Virginin (Richmond Basin) 

N. S. Shaler and J. B. Woodworth, 1890 (U. S. G. & 19th Ann, Rept, pt. 2. pp 
435—536).  Otterdale sss. (Araucarioayvlon bedy)—Coarse see. often feldspathic, 
with silicified trunks of Arauoarionylon Thickness 5004 ft. Top div. of Chester 
field group, of Newark system Overlies Vinita Ded: Well developed N., X, and 
W. of Otterdale, Chesterfield Co. 


Otter Lake moraine, 
Pleistocene (Wisconsin stage) : Southeastern Michigan, Shown on moraine 
map (pl. 32) in U. S. G. S. Mon, 53, Named for lake in Lapeer Co. 


Ottertall white quartzite, 
Huronian: Canada 
A. Winchell, 1888 (4th Int. Geol. Cong. Am. Comm. Repts., p. AL) 


Ottertail formation 
Cambrian: British Columbia, 
C. D. Walcott, 1912 (Smithsoninn Mise. Coll, vol. 57, No. T, p. 230) 


Ottertnll limestone. 
Cambrian: British Columbia. 
J. A. Allan (also R. A. Daly), 1913 (12th Int. Geol. Cong, Guidebook 8 pp. 179 


1201. [Severnl geologists have aseigned this fm. to Upper Camb, others have 
assigned it simply to Camb.] 


tOttertailian series. 
C. [R.] Keyes, 1924 (Pan-Am. Geol, vol, 42, p, 288) Ottertailan serien. — Lass 
1 700 ft, thick, composing uppermost subdivision of Late Cambric in Alberta 
LAppurently sime as Ottertall Ik] 


Otterville limestone member, (Of Dornick Hills formation.) 
Ponnsylvaninn: Central southern Oklahoma (Carter County), 


W. L. Goldston, Jr, 1022 (A, A. P. G. Bull, vol 6, p. 8). Otterrille la. memb, 
of Glenn fm.—8Solid brown la., of oolitic texture, whieh grades locally into several 
beds of brown Ls, separated hy blue shales. "Thickness 70 ft. Forms low ridge 
running SE. from Otterville, Underlies Cup Coral memb, and overlics Springer 
memb, 

G, H, Girty nnd P. V. Roundy, 1928 (A. A. P. G. Bull, voL 7, No. 4, pp. 331-347) 
Otterville Ta, of Goldston does not belong to Glenn fm. It is older than Glenn 
The Otterville correlates with beds which in som» places have been included 
in Waüpanuckn and in other places in upper part of Caney sli, but would probably 
better be excluded from both of those fms. It wns not included in typleal 
Wapanucka Ls as delimited in Atoka folio. 

H. D. Miser, 1925 (Okla. Geol. Sarv. Bull, 35, p. 26, footnote). [See entry under 
Horbar memb.] 

C. W. Tomlinson, 1920 (Okla, Geol. Surv, Bull. 46, pp, 20-30). Oftervilie memb. of 
Dornick Hills fm.—4oldston applied Oftervitte fe. to different lg. ledges as much 
ns 2,400 ft. opart stratigraphileallJy, though he described lt as a single le only TO 
ft. thick It ik desirable to comine term to the ls. from which Girty and Roundy 
made their “Otterville” collections, This is probably, though not quite. certainly 
identical with the Otterville of Goldston's type loc, in sec, 3, T. 3 S. R. 1 We 
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near site of abandoned hamlet of Otterville. It attains on observed thickness of 
ft, and may locally, including shaly layers, reach Goldston's figure of TO ft. 
Most Characteristic f: js m slightly ferruginous, platy granular la, composed 
chiefly of tiny shell fragments: but oolite is common, and in Love Co. it locally 
carries Is, egl Lies 750 fi, below Bostwick memb. and 300 to 1,000 ft. above 
Jolliff memb, Correlates fnunally with lower part of Wapanucka bs, with part of 
Morrow group, 3nd with part of Marble Falls 1s. of Tex 


Ottosee shale (nlso Ottosee limestone). (In Blount group.) 

Lower Ordovician (late Chazy): Eastern Tennessee nnd southwestern 
Virginia, 

E. O. Ulrich, 1911 (Geol. Soc, Am. Bull, vol. 22 
pL 21). Ottosce sh.—Maltnly shales and thin 188. ; in one area includes an 80-foot bed 
of massive pink marble. Thickness 35 to 1,200 ft. Has hitherto been referred 
to Sevier sh Uncon, overlies Holston marble in part of Knoxville trough and 
overlies Tellico ss, in Athens trough and part of Knoxville trough. Underlies 
Lowville. Top fm, of Blount group. 


pp. 453, 528, 520, 551, 555, 506, 557, 


At Sevier type loc, this sh. is basal cale. memb. of Sevier sh. In Va. it is 
now treated as a distinct fm., called Ottosee Is., because it is there a 18., 
underlying the Lowville and overlying Athens sh. Is of late Chazy nge. 

Named for exposures at Ottosee Lake, in park at Knoxville, Tenn, 


Ottumwan epoch (and series). 

Term proposed by G. F. Kay (Geol. Soc, Am, Bull., vol. 42, pt. 1, pp. 449—452, 
1931) to include Yarmouth (interglacial) and Kansan (glacial) stages 
of Pleistocene epoch (and series), whieh Kay would elevate to Pleistocene 
period (and system), Named for Ottumwa, Iowa, where both Kansan 
and Yarmouth stages are well developed, 


fOuachitn shale. 

Lower and Middle Ordovician: Southwestern Arkansas, 

A. H. Purdue, 1909 (Slates of Arkansas, Ark. Geol, Surv pp. 30, 33). Ouachita sh. 
Chiefly dark-colored clay ah. but not uncommonly the dark layers alternate with 
green ones, In many places slaty cleavage is developed, when the alternating dark 
nnd green layers produce ribboned sl Thin layers of ls. are interbedded in lower 
part. Quartz veins and thin layers of hard flinty material are common. ‘Thickness 
probably not less than 900 ft. Grades into underlying Crystal Mountain sx, [which 
nt this time included Blakely ss., according to H. D. Miser, 1917]. Uncon 
overlain by 75 to 150 ft, of sh, called Stringtown sh. [only a part of typical 
Stringtown sh.], which separates it from overlying Bigfork chert 

H. D. Miser (1917) interpreted fOunchita sh. as— Mazarn sh., Blakely ss., nnd lower 
part of Womble sh. of present terminology. (See 1017 entry under Blakely 89.) 


Named for Ouachita Mountains, Ark. the pronunciation of which is 
Washita, 


Ouachita stone 
Commercial term for n bed of novaenulite in lower part of Arkansas 
novaeulite of SW, Ark. and SE. Okla, 


Ouray limestone. 

Upper Devonian: Southwestern Colorado. 

W. Cross and A. €. Spencer, 1899 (U, 8, G. S, La Plata folio, No. 60, p. 8). [See 
lat entry under Hermosa fm] 

A, C, Spencer, 1900 (Am, Jour, Sel, 4th, vol 9, pp, 125-129). Ouray ls. is name 
proposed for only memb, of pre-Carbf. section of San Juan region, SW. Colo, which 
is definitely shown by its fossils to be of Dev. age. Named for prominent 
occurrence in vicinity of Ouray at junction of Canon Creek with Uncompahgre 
River. The fm. consists of 100 to 300 ft. of massive Iz, In places it is one 
runssive layer; in other places it consists of 2 or 3 heavy bands separated by 
greenish crumbling marks, The Is. Is usually white, but sometimes is stained red 
or pink. Curtain strata are somewhat coarsely crystalline, but as a role the Ia, is 
fine-grained. The Dev, fossils (identified by G. H. Girty) were found a short dis 
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r Inyers have yielded fossils. Rests 


tance below top Neither extreme upper nor low 


on 0 to 100 ft, of Dev. sh., and, In places, on Algonkian; and underlies, appar tly 


conformably, rocks containing, a few ft. above Ouray la. Upper Curb! í le 
The Lower Carbf, appears to be nbsent, but possibly a Tew ft. of unfossiliferous 1 
nbove the true Dev, and not differentiated from it may be of Lower Carbf, axe 


4 €, Spencer, 1900 (U. S, G. & 21st Ann. Rept.. pt. =, pp 97-18). Ouray 
(Dev.) is overlain by Hermosa fm. (enn.) She sh. on which Ouray le rests may 
be pre-Dev, 

1904 (Am, Jour, Scl, dth, vol. 18, pp, 245-252). Ouray 18. of San Jus! 

aila in upper part nnd Dev, feerils 


W. Cross, 
reglon is a lithologie unit, and contains Miss. f 
in lower part. Tt overlies Elbert fm, (Dev. sht). 

W. Crom and E. Howe, 1905 (Geol, Soc, Am Bull, vol. 16. pp. 470-496), Onrey I 


of SW. Colo. is uncon. overlain by Molas fm. (Penn.). 

W. Crogg, A, C, Spencer, and D, L. Ransome, 1905 (U: S. G. 8 Rico folio, No. 130) 
Ouray 18., 100 to 800 ft. thick, is of Miss. and Dev. age When defined by Spenec 
it was supposed to be all Dev Ta a Hthologle unit nnd the Mies. and Dev. enn not 
be separated, The Mle 

W, S, Burbank, 1930 (Colo, $ 
of Miss, age, the Dev, part being 65 to 70 ft. thick, aud the Miss, part 180 to 235 


june te found also in Lendville ! 
1, Soc, Proc,, vol, 12, No, 8) The Ouray a. is chiely 


ft. thick Fossils 15 to 20 ft, above base are pronounced by Kirk to be Upper 
Dev. No other fossila found in Dev. part of the Ia. The Dev. part is chien 

in: the Miss, part ts largely ty or brawn 
vith beds of Is. Dreccia containing red alials 


of a blue-gray thin 


gray, buff, or white Iss, of medium « 


ish-gray crystalline Is. alternating 
«enum, The top of Dev. part in Ouray dist. is drawn ut 
bedded ]« that commonly contains nodules of black chert. An” ineonspleuouns 
breecin occurs nt places in overlying boda. At Box Canyon the dark-colored che 


m 


bearing beda and tbe breccia nre both absent, but base of Miss, Is. seems to be 
marked by ss. layers containing cale, cement 

E. Kirk, 1931 (Am. Jour. Se, Sth, vol 22. p. 224). Onvwy [D here restricted to 
Dev. part of Oura lk. as previoos]y used, the Mis part to hereafter be called 
Leadville Ts It i» understood that Ouray will not be applied outside of SW. Col 


[See under Chaffee fm.] 


Oursan sandstone, (In Monterey group.) 
Miocene (middle): Western Californian. (San Francisco region). 


A. €. Lawson, 1014 (T. 8. G. S. San Francisco follo, No. 198). Ouraan oe —Rathe 
fine-craime! xs, 600 ft thick, A fm. of Monterey group Underlies Tice ah. and 
overlies Claremont sh Named for exposure on Oursin Ridew, Concord quad 


Contra Costa Co. 


Outer conglomerate. (In Copper Harbor group.) 

Keweenawan (Iate) : Northern Michigan and Wisconsin 

R. D, Irving, 1883 (U. 8S. G. S. Mon. 5, pp, 1806, etc., pls, 17 and 18) Outer eol 
consists of red ss. and cgi. underlying Nonesuch sh belt and overlying Lake Shore 
trap, Thickness about 1,000 ft. 

According to C. R. Van Hise and €, K. Leith (U. 8 
1909) the Outer eg 
mí, and its estimated thickness varies from 250 to nearly 5,000 ft. 


G. S. Bull. 260, p. 346, 


L has been traced a distance of btw. 175 and 290 


Is top £m, of Copper Harbor group. 

Named for fact that at Keweenaw Point, Mich., it is the outer cgl., the 
supposedly thieker Great egl. being the inner cgl 

Well established in literature of Michigan geology. 


tOuter Copper Harbor conglomerate. 
A name that has been applied to Outer cel, of Copper Harbor group, 


Outlet Tunnel quartz latite. (In Potosi volennie serie 

Miocene: Southwestern Colorado (Creede district} 

W. H. Emmons and E. S. Larsen, 1023 (U. 8 G. R, Bull 718). Te a chaotic 
e of lava flows and breccia beds Found in only two gmall bodies in canyon 


Ig 

of T t Willow Creek a ahort distance N, of Ridge mine and hus not heen recognized 
in reconn. of adjoining regen Is basal fm. of Alboroto srenp of Potosi voleant 
series Uncon. underlies at least a part of Willow Creek rhyolite "Phbekm 


250 to 3550-4- ft Named for development at Outlet tunnel 
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Uverbrook granite zneigss 


I 


Cambrinn:  Sontheustern Pennsylvania (Philadelphia region) and 
Maryland 

I Haseom, 1904 (Am, Jour Sef it} val 17. n 143 Overbrook porphuyrité 
granite yneias 1s included in Hall's Philud 


In U. S. G. 8, Phila. folio, No. ! 1900, the rocks at and around Overbrook 


nite gneiss (unnamed). According to E. B, Knopf 


are mapped ns 
(letter dated June 21, 1922) this granite gneiss is same as Port Deposit 


gneiss, the older name 


formation) 


Overbrook samdstone member (of Spring 
Peuusylvanian; Central southern Oklahoma (Carter and Love Counties) 


of 


Three off bear! 


500 fr. in N. € Folly well 


ur 


R. Roth, Feb, 1928 (Econ. Go 
Springer fm. wer xpeeted. at 
S.R. 1E. They are ax follows: Primrose se. series, which 


No. 1, in s. 24, T. 5 
not expected to produce oll, at a depth of 100 ft, ; fake Ardmore s8. at 150 ft. ; 


Overbrook or City Lake 85, at t t.: and Castle Roch ae. at ubout 2,250 fl 

C. W. Tomlinson, Sept. 1928 (Okin. Geol Bal, 40%, p, 12) About 1,000 ft 
ibove Rod Chub tent (basal memb. of Springer fm.) i» the white massiva 
Overbrook a ranging in thickness from 45 to 100 ft., which ie thoroughly 
iturated with asphalt aloni everal miles of its outcrop in T 1 IT M 
wet possesses ite max. thicknes and w formerly quarried for asphall 

rom to 00 ft. hieher in section ia Lake Ardmore momb. of Springer fm. 
W. 'Tomlimson (Okla. Geol Surv. Bull 46, p Overbrook a3. memb 
mamal for outerop across middle of N% sec, 6, T K. 2 E, M ml E, of 


villase of Overbrook, at N, edge of Love Co 


Overton fanglomerate. 
Cretaceous nnd Tertiary €?) : Southeastern Nevada 


R. Longwell, 1921 (Am, Jour. Sel ith, vol, 1, p, 521 and 1928 (U, S. G, 8. Bull. 
TOS) Orerton. fangl. Coarse, heavy alluviabfan deposit that includes fragments 
of all older local rocks, In large part is coarse 13. fragmenta cemented by calelum 
earbonate—a lime fangi. ements are not rounded, and many bardly show 
ligua of wear by transportation In all its features it te a wer of fossil alluvial 
fur ri es 0 to 2,500 ft Exposures Indicate the depos]t once ove 
praet ry part of Muddy Mtne a but subsequent. deformation à erosion 
have redui its extent, No fossils lmmed to Tert. (CMion adea into 
overlying Horse Spring fm. and rests uncon, on Jurassic?) cross-bedded bright 
red 


The finding, later, of à Cret. flora in lower part of Overton led to 
ification (Imm March 1936) of the Overton as Oret. and Tert. (f). 
and R. W. 


rex 


(See American Cret, ferns of genus Tempytye, by C. B, Re 


Brown, U. S, G. S. P. P, 186F, 1f 


Owasco member 
Middle Devonian: Central New York (Skapeateles quadrangle). 


B. Smith, 1935 (N. Y. State Mus. Ball, 300, pp. 11, DO).  Qieaaco m: Cros 
bedded cale. and Gnely aren. rock, 7 in. to 2 ft, 9 ln, or 2 ft, 10 In, thick Te the 


Important Spirifer tullius zone, which overlies Spafford memb. of Ludiewville fm. and 
Is top memb, of the 


underlies Portland Point or basal memb, of Moscow 
Ludiowvitle On W. side of Owaseo Lake Valley it outcrops in Edgewater Ravine 
nt n level nbont 200 ft, above Owaseo Lake and fost below the new cement road, 


aleo in Willow Point Ravine just below a bridge near Junction of old and mew 


roads, and al other places. 


Owen anbetage or beds 


Upper Devonian: Central northern Lowa. 


W. IL. Norton, 1897 (fowa Geol vol 6, p. 148) [Only definition is use of 
Oren »ubstage in a table, in whieh is applied to upper part of Lime Croek 
or to beds overlying Hackber sul of Lime Creek sh. ] 

S. Calvin, 1807 (lowe ol, Surv. vol. 7, pp. 144, 162-1604! Owen substage tof 
Lime Creele ah. or stage),—1n type section conedats of 20 ft. of light-gray cale 
151027*—93$—— 52 
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beds carrying Acertularia, underldin by 30 ft. of mag. shales and argill. dolomites 
carrying Natícopeie gigantea, and, at base, 4 ft, of Is. carr Idiostrome Over- 
les Hackberry gubstage [restricted, apparently] of Lime Creek ah, 


According to ©, L. Fenton (Am. Jour. Sci, 4th, vol. 48, 1919) these beds 
were ineluded in Hackberry group of Webster, 1889, The Rept. 9th Ann. 
Field Conf. Kans. Geol, Soc, 1925, tle, 1, treats Owen memb. as top div. 
of Lime Creek sh. 

Named for exposures on Owen Creek, Cerro Gordo Ca. 


Owenyo limestone. 

Permian: Eastern California (Inyo Range). 

E. Kirk, 1918 (DU. S. G. 8. P. P. 110). Owenyo Iy—Mainly massive grayish 
crystalline to compact Iss. Basal 2 ft. blue- compact ts carrying Irregular 
lenses and stringers of s3, whose grains were apparently derived from under 

lying Reward cel. Here and there, particularly in upper third, are layers 
carrying rounded chert pebbles Thickness 125 ft. The Iss. carry a Perm. 
(Spirtferina pulchra) fauna throughout, and according to G, H. Girty are 
probably to be correlated in part with Park City, Phosphoria, and Embar fms. 
of Utah, Idaho, and Wyo. Only two exposures of Owenyo 1s. ary known, both 
of which lie btw. Reward mine and Union Wash. One shows the base and the 
other the top of the fm Tt is uncon, overlain by Lower Triassic shales and 
uncon. underlain by Reward cel Named for exposures about 3144 mi. N. of 
Owenyo Station on Southern Pacitic, btw. Union Wash (the frst large canyon 
to N.) aud Reward mine, 


Owl Creek formation. 

Upper Cretaceous: Northeastern Mississippi and southwestern: Tennessee. 

E, W. Hilgard, 1860 (Rept. geol. and agric. Misas., pp. 79, 84-91, 102). Om 
Creek morl,—Dark-bluish mivaceous fossiliferous marl, more or lesa clayey to 
different portions, Thickness at Owl Creek Bluff 20 ft. Overlain by [Eocene] 
concretionary Is. Included in Ripley group 

B, Wade, 1917 (Johns Hopkins Univ. Cire, m. s, No. 3, p. 74). Owl Orcek bori- 
zon.—A fossiliferous horizon that can be traced from southern "Tenn, southward 
into Miss, to Owl Creek, Tippah Co. Overlain by Bocene and underiain by Me 
Nalry sand memb, [restricted]. 


In 1926 and subsequent years the marine beds designated Owl Oreck mart 
by Hilgard were treated by U. S, Geol, Survey as a tongue of typical 
Ripley deposits, overlying the near-shore deposit called McNairy sand 
memb, of Ripley fm. (See B, Wade, 1026, U. S. G. S P. P. 131.) In 
1987 the name was changed to Owl Creek fim., and Ripley fm. was re- 
stricted to underlying deposits, the overlying chalk (heretofore desig- 
nated “Oktibbeha tongue of Sehna chalk") to hereafter be treated ag a 
part of Prairie Bluff chalk (expanded), and Oktibbeha to be dis 
carded. (See L. W. Stephenson and W, IL Monroe, A. A, P. G. Bull, 
1901.) 

Named for exposures on Owl Creek, 3 mi, NE. of Ripley, Miss 

Owls Head granite. 

Late Devonian or late Carboniferous: Northwestern New Hampshire 

(Moosilauke quadrangle). 


M, P. Billings, 1935 (Geology of Littleton and Moosllauke quads. N. H. pp. 26 
$4, and Moosilanke map). Owls Head granite—link medium-crained rock, some 
what foliated near its margins, but more massive in interior. Intrudes Ammo 
noosuc volcanics. Occurs on and around Owls Head CHE, SW. corner Moosiprüke 
quad. Is late Dev. or late Carbf. Only representative of Oliveriun magma series 
in this region, 


Owosso moraine, 

Pleistocene (Wisconsin stage): Southeastern Michigan. Shown on 
moraine map (pl. 32) in U. & G. S, Mon. 53. Named for Owosso, Shin- 
wassee Co. 
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Owyhee basalt, 

Miocene: Southeastern Oregon (Malheur County). 

K. Bryan, 1929 (U. & G. 8, W, 8, P. 597A) and B. C. Renick, 1030 (Jour. Geol, 
vol. 38, p, 494; named by Renick).  O:wcyhee basatt.—Normmal (augite-hypersthene 
labradorite) basalt, of Diack, creeniah-black, to reddish eolors, inebuding scoriacs 
ous and cindery types; contains a few beds of voleanic tuff. Thickn L200 to 
1500 ft Underlies Payette fm. and overlies Tert (Mio.?) rhyolite porphyry 


und sediments 
Named for occurrence in bluffs along lower part of Owyhee River, in 
Malheur Co, 


Owyhee rhyolite. 
Tertiary (upper Miocene or lower Pliocene?) : Southwestern Idaho. 


V, R. D, Kirkham, 1981 (Jour, Geol, vol 39, No. 8, p. 579) Owyhee rhyolite 
(cavrusive).—A Widespread sheet of acidic lama which extenda over southern 
Idaho and parts of adjacent Btates Probably at same time occurred Intrusion 
of one or more small batholiths In Payette fm. and Columbin Hiver basalt 

1,850 ft. 


Containg some nggl and tuffaceous phases with massive flows, Thickness 


TOxford type. 
(Oxford gneiss. 
Pre-Cambrian: Northern New Jersey. 
F. L. Nason, 1889 (N. J. Geol, Surv, Ann, Rept, 1889, pp. 304). Oaford type— 
Is in part probably the syenite gneiss of Prof. Smock and the hornblende nel 
In part, of Dr, Britton Occurg typically in Van Nest Gap tunnel of Delaware, 
Lackawanna & Western B. R. at Oxford Murnace {In text he calle it Omford 


gneiss, | 
Is a facies of Byram gneiss, for which a geographic name is considered 


unnecessary. 


Oxford schist. 

Carboniferous: Eastern Massnchusetts {south of Worcester city), 

B. K. Emerson, 117 (U. 8. G. Bull. 597, pp. 60- and map). Oaferd schist.— 
Lemwd-gray mica schist fll of w dnek ervystula of garnet and sinurolite and 
containing tourmaline derived from the granite, Eastward from Worcester 

into Worcester phyllite. In places it is silvery white, from 


rough it grades 
absence of graphite and biotite, Named for town of Oxford, 


Oxford gravel. 

Pleistocene: Southwestern Colorado, 

W. W. Atwood and K, F. Mather, 1032 (U. S, G. S. P. P. 100). QOmford. gravct, — 
Scattered gravela and boulders left hy meandering streams on graded terraces 
during post-Durango and pre Wisconsin interglacial stage Covers the lowlund 

surrounding village of Oxford, La Plata Co. 


tOxmoor sandstone and shales. 

Mississippian: Northern Alabama. 

E. A. Smith, 1890 (Ala, Geol Sarv. Rept. on Cahaba conl field, pp. 155-157, 
section opp. p. 162, map) [For definition see under Bangor ix. As defined it 
included equivalents of all Mississippian fms. of Ala. above Fort Payne G Lauder 
dale) chert, but Fort Payne chert as delüned in this same book ineluded the 
rocks Inter named Tuscumbia te (eee under Fort Payne chert): and Smith also 
applied “Oxmoor” to the 100 ft. of aa. in the midst of the Bangor, which is the 
Hartsele sa. of present closeification The Oxmoor as. of C, W. Hayes (Geol 
Soc, Am, Bull, voL 2, pp. 141-152, Feb. 9, 1891) In NE. Ala. is Hartselle &5.] 


Named for Oxmoor, Jefferson Co. 


Oyster Ridge sandstone member (of Frontier formation). 
Upper Cretaccous: Southwestern Wyoming (Uinta County). 
A. C, Ventch, 1006 (U. S. G. 8, Rull. 285, pl. 12), Oyster Ridge 28., in Colorado fm. 
[Text states that 400 ft, below top of Colorado fm, in southern Ulnta Co. is a 
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pronounced bed of 
large oysters and known as "Oyster Ridge 
A, C, Veatch, 1007 (U. 8. G. S. P. I. 56). 0 


sS, occasionally econglomeratie, containing numerous 


wter Ridge 2a, memb, of Frontier fm.— 


eoa rs 


lronouneced bed of occasionally conglomeratic and containing numerous 


"T 3 
large oysters; in upper part of Frontier fm Forms pronounced ridge named 
Oyster by Hayden in 1872 "Thickness usually 200+ ft [Mapped and 
fossil 


Ozan formation. 
Upper Cretaceous (Gulf series 


Southwestern Arkansas (Sevier, Howard, 


and southeastern Oklahoma 


und Hempstead Counties 


€. H Dane, 1926 (U. S, G. S. roe Bull, 8825, Sent. 10 5 ly 
micaceous mark, with, at base, a bed of sandy maur! or marly sand hick, 
containing ns much a» SO percent of coarse glauconite gri ind DO ! higher 


top sume beda of 


in section another bed of ginuconitic sand mar! Towa 


ert 


poorly bedded and crossbedded marly sand; also a few beds of hard is hick 


O0 ft. in Hempstend Co, but gradually thins eastward, Heretofore 
separated from underlying beds, to 


nessa 150 to 2 


included In Brownstown marl, but is uncon 
which name Brownatoin mart le now restricted, Ts conformally overlain by 
imad for exposures along middle fork of Oman Creek and for 
Iso U. H 


Annona chalk 
town of Omn, Hempetend Co. which is located on its outcrop 

Dane, 1929, Ark, Geol, Surv. Bull, 1.] 
According to L. W. Steplienson, 1957 (U. S. G. S. P, P. 156G, p. 1 
R Co. NE. Tex. which 


of Annona is = Tower part of Taylor mari. 


fim. is lower part of Annona chalk of Red Rive 


lower pi 


tOzark marble. 


Upper Cambrian: Southeastern Missouri. 


G. €, Broadhead, 1589 (Am, Gool, vol pp. T-8). Ovark morble-—Marble. 20 ft 
thick, underlying Fourth Max. | und overlying 00 ft, of as. and cel, resting on 
Archean anites and porphyries. Is ba*ul] part of Potsdam in Madison Co 

J. Bridge, 1930 (personal communication), stated thar this marble consists of letter 


in lower part of Bonneterre Is. 
Named for Ozark uplift. 


rOzark series. 


Lower Ordovician and Upper Cumbrian: Southeastern Missouri 


G. ( «d, 1891 (Am. Geol.. vol, 8, p (za sertes Tuchades (leacend 
ing): First Mag. Is.; First or Sacecharoidal (St. Peter ): Second Mag. 18 
Second &5,; Third Mag, 15.; Third ss; Fourth Mag. 15.; Ozark marble; and basal 

and egl. (90 ft, thick) I on Archean granites and porphyries {This 
definition of Ocark series appeared in many Mo, repts up to 1895 The Ozarkiun 


system of Ulrich as defined in 1911 inctuded Cotter dol. at top aud Potosi dol 
base.  Ulrich's 1020 definition of bis Ovarklan system extends from top of Gar 
conade dol. down to base of Potost dol. There have been many other definitions 
of fOzark. (See Mo. chart.) j 

G, IL Ashley, 19 (Eng. and Min. Jour.Press, vol. 115, pp, 1106-1108), proposed 
that Osark 

antown and base of Little Malls dol, of N, Y 


" be used to cover rocks occupying time interval btw, base of 


eek. 


Named for development of the rocks in Ozark Mtns of southern Mo. 


tOzark samda. 
Pleistocene: Southern Alubama. 
E, A. Smith, 1892 (Sketch of geology of Ala. Birmingham, Ala., Roberts & Son. 
pam, of 20 pp.) Ocark sands Gray sands with pebbles at base Thickness 4 to 


> ft. or more Oceur expecially im 8. part of State, overeprending the country 
high aa 150 to 200 ft, above a level 


Correspond to interfluvial phase of Columbian fm, of MeGec, Usually lie uncon 


btw, the watercourses up to altitudes 


loom of Lafavetfe fm In two instances I think I have seen the gray 


ands overlying the second-bottom foams, but in neither case could I be 


(in of the identifications 


erfectly ce 


E. A, Smith, 1594 (Ala, Geol, Surv. geol. map of Aln. explanatory chart) Ozark 


k or Geneva Sands form terri 


or Genera sanda In southern counties the € 


alongs small sireama and ar lso spread over the divides up to altituiles of 100 ft 
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or more, Pebbles in lower part of these sands. Formation not separately shown 
onm maj Ozark sands cover 2,000 sq. mi in Henry, Dale, Geneva, Covington, 
Eecumbia, Mobile, and Baldwin. [See also IZ, A. Smith, Am. Jour. Scl, Sd, vol, 47, 
pp. 285-206, 1814.] 

K, A. Smith, L C. Johnson, and D. W. Langdon, Jr, 1804 (Ala, Geol, Surv. Rept. 
Coastal Plain, pp. 27, 50-57). [Orark or Conecuh sands Omrk or Geneve 


muimds,] 


Name is preoccupied and undesirable becanse of other conflicting uses of 
Ozurk. 
Derivation of name not stated, May have been suggested by presence of 


the sunds at Ozark, Dale Co. 


Ozark sandstone, 


Pennsylvanian: Western Arkansas coal fleld 


A. Winslow, 1896 (N. Y, Acad. & k 
It. thick, composing basai memb, of Sebastian «tam Unmderlies Belva s? and over 


lies SI 
Probably named for Ozark, Franklin Co. 


Trans, vol, 15, p. 51) Ovark a S», 0 to 500 


ndra stage. (I= a part of Fort Smith fm,] 


rOzark group 


Mississipplunz Mississippi Valley rezion, 


H. & Williams, 1022 (Pan«sVMm. Geol, vol. 27, No. 1 10: posthumons paper; 
written for publication in. Bull, 3 of Mo, Geol published in 1890, but 
withürawn from puge proof and suppressed) Ozork group A group proposed to 
include the fms», heretofore deserted as Enerinital I, Burlington 1 Keokuk 


group, aud thelr equivalents In Mo. HL, and Town, and part if not all af Siliceous 


ich indieate close paleontologic relationship. 


croup of Tenn, all the faunas of 
It is posible that some of the fms, heretofore referred to as Warsaw group may 
more properly belong to this croup 

Replaced by Osage group. 


netituting the group on 


Named “for prominent development of the fms, c 

the southern and western margins of Ozark uplift 
Ozark stone 

Name formerly applied locally in SW. Ark, and SE, Okla. to a Dev, rock 


known commercially us Ouackila sto 


tOmrkinn. 


Pliocene and Quaternary: Time tern. 


OQ. H. Hershey, 18906 (Sei., n vol. 2, pp. 020-622 A marked period of elevation 
and subncrial erosion duetituted by the great post Tert, epeirog uplift of 
North America terminated by Kansan epoch of widely extended glaciation. 
Preceded ty Lafayette epoch of depositior A ned to Pleist. 


Bee Sierras. 
Ozarkinn system. 
Name proposed by E, O. Ulrich in 1911 (Geol, Sow. Am, Bull., vol. 22) bo 
include rocks now clussified as late Upper Camb. and early Lower Ort. 
(Beekmantown), For definition see U. S. G. S. Bull. 769, pp. 89-02 


See also under TOzark series 


"Ozurkian series 
A term proposed by C, [R.] Keyes in 1912 (lowa Acad, Sct, Proc, vol, 
pp. 141-1: 


) to include Shakopee dol.. Now Richmond ss., and Oneonta dol, 


Ozark 
A term employed in same Iowa repts to cover “bog and other deposits" 
and assigned to Plia 


n stage, 


skan drift and overlying Cr 
1916.) 


underlying Ne 


(See Iown Geol. Surv. vol 
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TOzarkie 

A variant of Ozarkian system of E. O, Ulrich 
Ozaukee formation 


Middle Devonian: Southenstern Wisconsin. 
See under Thienseille fp, 1929 and later entries 


Ozaukee member. 
Devonian: Southeastern Wisconsin (Ozaukee County 


G. 0. Ran 
Ozaukee memb, (novum) Upper and major part of Lake Churel 
fairly thick-bedded brown to dorkgray prritiferous dol with strong basal cgl 


ch, 1035 (Rept. 9th. Ann. Field Conf, Kane, Geol Soe. pp. 260, 262 
fm, Is il 


Fauna differs somewhat fram that of underlying Belgium memb, of Lake Church 
fm. (0 to 8 ft. thick), bur Js closely related to Belgium fauna, Thickness 27 fi 
Overiain by basal cel, of Thienaville fim Resta on dol Is cur out S 
of Milwaukee Ozaukee Co. line, where Thienevilie tm onto Niagaran. 
Namal for Ozoukee Co 

wkie limestone (In Deer Creek Hmostono.) 

Pennsylwnninn: Enstern Kansas. 

G. BR, Condra, 1925 (Nebr, Geol. Surv, Paper No. 8, p. 12) Ovawkie t tasn) 
memb. of Deer Creek Is, fm Darkgrmmy to binish-gray dener ih, D- ft thick 
Underlies Oskaloosa sh, and overlies Tecumseh sh, fm [Derivation of name not 
Ftated.] 

R. €, Moore, 1936 (Kans. Geol, Surv. Bull 22, pp, 182-184) The le, here termed 
Osaickie b. membh, of Deer Creek ds, ia "lower Doer Creek" of Kans. geologists 
It js brown massive or thiek-bedded Ia, somewhat sandy and impari AY hick 
noxa, D ft, but near Lyndon it is 15 ft Has been called Kock Bia : 
under misapprehension i£ was some ae Rock Bluff t». of Nebr.; but it i& an older 
Ix. than the Rock Bluff, from which it is separated by 5 to 25 ft. of sh.. her 
named Oskaloosa sh. memb. of Deer Or ix The Ozawkie and Oskaloosa mera 
lors are absent in Nebr., where Rock Bluff 1& is basal memb. of Deer Creek ls 
Type loc, Ozawkie, In road eut In NEM see, 21, T, 9 8. R. 18 E, Jofferson Ca 

Ozuluama series, 

Tertiary: Mexico 

E. T. Dumble, 1918 (Calif, Acad. Sci. Proc., ith ser., voL 8, p im) [Assigned to 
Tert In 4 W, A, Verwin ned tt to Ollg.] 

Pubos formation. 

Upper Ordovician: Quebre (Gaspe Peninsula 

C, H, Kindle, 1 (Geol. Soc. Am. Proc, 19534, p. 3514) 

C. Hs Kindle, (Eastern Geol, No, 1, April 1936, p. 1) labos fm Shales and 


impure very sparingly fossiliferoxs, hut the fossils found on W, Dank near 


head of Pahos Bay and elsewhere are Upper Ord 


Pabst member (of Tyler slate) 


PreCumbrian (upper Huronian) : Northwestern Michienn nnd northwestert 
Wisconsin (Gogehie district) 

W. O, Htotehikixs, 1019 (Eng, nnd Min, Jour., vol. 108, pp. 501, 506) Pabat memb. 
Cherty nd fri nous sl. beds, containing a "üatwise" egl, that 
in believed to rey ft J 1 of Tyler 
wncke &l Can hardly be defined with accuracy becauae of ty of Infor 


ital and fi 
"wsent an uncon l'hieknes 


r 


ny 


mia 


tion concerning |i Ie known In few pla except In dianronddrill holes, and 


whether it should inelude the whole of the henvily ferrucinous iment portion of 
Tyler fm., or be Limited to the dom nantly eherty portions, tt is difficult to determine 
As drawn in the seettons it includes only the dominantly chert, parts of lower 
portion of Tyler fm. Named for P: 


mine, E. of Ironwood 


cife sandstone, 


Lower Ordovician: Central eastern Missouri. 


8. If, Ball and A. F. Smith, 1908 (Mo. Bur. Geol and Mines vol, I. 2d ser p. 79) 
ft, thick, callod First 


Pacific «s.—'Thin beds of s», chert, and cherty »*, 0 to 
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we 
Saceharoidal &«, by Swallhow Uncon, overlies Jefferson. City fm, and uncon, un 
"erlies Chouteau Is. in Miller Co 
Discarded in 1907 n8 a synonym of St. Peter 


Named for Pacitic, Franklin Co 
Pacific quartz latite. 
Tertiary: Mogollon district, New Mexico 


fguson, 1927 (U. & G. S. Bol. 757), Alternating thin tufs and thick 


flows, O to 700 ft. thick Older than Mineral Creek andesite and soüunger than 


Cooney quartz latite Contemp. with upper part of Cranktown 
Named for ouLterops near Pacific mine, in W. part of Mogollon dist. 
Packard rhyolite. 
lertinry (post-Hocene): Central northern Utah ('PTintie district) 


G. W. Tower, Jr., and G. O, Smith, 1899 (U. R G. S. 19th Ann. Rept- pt, 3, map) 
| Exposed on Packard bPenk.] 


Packard shale 
Upper Cretaceons: Mexico (Sonora). 


See under Cabullona group. 


tPacker clay, 


Pleistocene (late Ilinoiun): Southeastern Pennsylvania 


E. H. Williams, Jr.. 1804 (Geol. Soc. Am. Bull, vol 5, pp. 281-288) Packer etuy — 
Varies from perfectly clean clay to clayey sand Is generally m reddish-brown 
unstratified sandy deposit, with a burden of glaciated angular and river 
rolled material senttered. irregularly through it Thickness 3 to ft Is a iboon 


deposit existing btw. Easton and the Topten divide and below level of 500 ft. with 
exception of the part of Raucon Valley W, and R. of Hellertown A lake formed 
by damming of the Lehigh by the glacier was noted on the map within contour line 
of 500 ft. It is proposed to call this lake Packer, in. honor of late A Packer, of 
Mauch Chunk The clays are the work of the ice in slack water No ns of Ife 
found in them so far, Deposited hnmediately after retreat of the lee The oldest 
are nt W. part of lake 


FE, Leverett regards this clay as n surface deposit of Dlinolan drift and not 
a ponded deposit. 


Packsaddle schist. 
Pre-Cnmbrinn (Linno series) : Central Texas. 


T. B. Comstock 


tvii, Iviii, 270-281) Packeaddle àeries,— Metamorphose!] «baly beds and marble 


und E. T. Dumble, 1800 (Tex. Geol Surv. Ist Ann. Rept., pl 3, pp 


forming top div. of Texan system Uncen, underlies Cambrian Hickory series and 
overiios Llano series [restricted] sense]. 

S. Palge, 1911 (U. S. G. S. Bull 450, pp. 14-23).  Paeksaddle scehíat.—Domiuantliy 
basie rocks, generally of dark color, including biotite, amphibolite, and graphitie 


schists nnd erystullime Ik. also Hehter-colored, more feldspathic bands resembling 
qtzite, Intended by granite, which ia not easily separated [tut which ik not a 
part of fm.] Upper fr of Llano series in Linno and Burnet Counties Grades 
Into underlying acidle Valley Spring gneiss by a transition zone.  Uncom. 
by Hickory ss [Adopted definition. ] 


overlain 


Named for Packsaddle Mtn, Llano Co, 


Packsaddle Mountain granodiorite, 
Probably Cre 


aceous or Jurassic: Northern Idaho (Pend Oreille district) 


I. L Gillson, 1 (Jour, Geol. vol 35, Ne.-1) Paeksaddie Mtn granodiorite 
Markedly porphyritic granodiorite, of darker color than Bayview granodiorite. 
Named for fact it composes Packsaddle Mtn, Bonner Ca 


*Packsand beds, 
A term applied in s titular sense in some early Tex. repts to upper part of 
Trinity group, or to the beds later named Patwry sand 
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Paddock shale, (In Summer group.) 
IX 


D 


"mian: Eastern Kansas and southeastern Nebraska 


i. E. Condra and J. E. Upp, 1921 (Nebr, Geol, Surv, Bull, 6, 2d ser, p, 61). Pad- 
dock sh.—Top inemb, of Enterprise fmi, overlying Krider 1s. and underlying Her 
ay massive nrzill. sh., usually containing 


ington le, Typically olivedrab to bluish-zr: 
(ome platy argill.calc, stringers which locally become quite prominent Weathers 
9 or 10 ft. in southern Kamns.; 14- ft. in northern 
p. sontherb Gage Co. Nebr, "Type loc. 


bull to. yellowish Thickness 
Kans. and Nebr. Named for Paddock 


road eut !4 mi, S, of Krider, Gage Co. 
R. C. Moore, 1936 (Kans, Geol Soc 10th Ann. Field Conf. Guidebook, p. 12 PIE 
ded Enterprise and treated Paddock ah. as middle memb, of his Nolans fm 


Ci 
(new). 


Padueah formation. 

Pleistocene; Western Kentucky. 

F. J. Fobs, 1907 (Ky. Geol. Surv. Buil. à, p. 67). Padwoah fm.—lirown gravels, 
flreannd, and sS., 5 to 30 ft. thick, composing upper part of Lafayette fm.  Overlies 
‘Tennessee River gravels (lower part of Lafayette Dm.) and underlies Port Hudson 
clays. 


Probably named for Paducah, MeCracken Co. 


Bermudas. 


A. E. Verrill, 1907 (Conn, Amid. Arta and Scl Trans., vol. 12, pp. 189, 105) 


Paget limestone. 

Upper Cambrian; British Columbia, 

C. D. Waleott, 1908 (Smithsonian Misc, Coll, vol 53, No. 1804, pp. 2, 3) Paget 
iced Thickness at Mount Bosworth 


fm—Btvi 


y oolitic Is. usually thim- 
200 ft [ype loe. on EE. slope of Paget Peak, beneath Sherbrooke fm, which 
forms the high cliffs of Pamet Peak ond Mount Daly Overlies Bosworth tm. 


Contains Upper Camb, fauna 


geton sandstone. 

Misa Virginia 

R. V. Hennen and R. M. Gnwthrop, 1015 (W. Va. Geol. Surv, Ri 
McDowell Counties, p. 248). Pageton ea— 
vray, micaeeousg, 40 ft, thick Lies 10 to 25 ft. below top of Mauch Chunk sertes 
ft. below Pocahontas No. 3 coal Quarried üt Pugeton, McDwwell 

in Mauch Chunk series, 


sippian: Southern We 


“pt. Wyoming and 


isive, medium-erained, brownish 


and about 
Co, Maud 


Pagoda oolite. 
Upper or Middle Cambrian: Northwestern Montana 


C, F. Deleg, 19023 (Mont, Bur, Mines and Géol, Mem. 6, pp. 37 and passim). Pagade 
nalitet —Most strik character is oolitle texture, Consists of (descending): (1) 
Cream-colored to chocolatecray  thick-bedüed, massive oolitie 15, entirely free 


trom clay, 56 ft.; (2) thin- to medium-bedded fine-crained chocolate-colored Is, fn 
beds 1 to 3 inches ek, all carrying small amounts of buff-colored clay dissemi 
nated in fakes, 30 ft.; (3) thin-bedded ercam-cray platy oolitic Ia, that weathers 
white ny, 75 ft. Thickest (400 ft.) in Iwmrbors section; thinnest (8T ft.) in 


Wall Creek section; at type loc, 168 ft. Type Io m E. side of peak lying N. 
2" E. of top of Pagoda Mtn, in SW sec, 3, 'I N., R. 18 W Named for Pa 
gola Mtn, but is not pre M on the peak that forms very top of that mtu, Un 
derties Pentagon sh. and overlies Stenmbout Ls. 


Pugoose. 
See under Union Valley as, 
Pagwa River formation 
Silurian: Ontario, 


W. 8. Dyer, 


) (Ont, Dept, Mines Sth Ann, Rept. pt. 4. p. 51). 


Pahala basalt. 


Pleistocene (7) : nit Lon and Kilnuen, Huw 


W. ©. Clark, L. F., Noble, and H. & Washington, 1028 (Am, Jour. Scl, Sth, vol. 6 
p. IM Pahala series 4 racterized ch by thi ole of stratilied yellow 
ish which a interbedded with the tava flows. ish d [30 to 50 ft. Mick] at 
top. In general the rocka are medinm te rath lig |: gray, Dghter 
cole than mos of the torie and recent I] ; w whe u most 
of the prePahalai tava inole basa nnd lneki pinkish tint ) 
many of the pre-Pahala rocks ated rom pr rock by à pro- 
found angular and erosional uncer Chicknets probably over 200 [600] ft 


According to H. T. Stearns, 1980 (U. S. G. S. W. S. P. 610), the Pahala basatt 


comprises all java beds that are uncon. on Ninole basalt and that were 


its top, and is 


lnid down before end of deposition of ash-bed men 


salt 


overlain by Kamehame b: 


Namel for occurrence around Pahala, Mauna Los, Hawaiian Islands, which 


is built at edge of extensive fields of yellow ash that forin top memb, of 


Pahala basalt, 


Pahasapa limestone. 


Mississippian (lower): Western South Dakota and northeastern) Wyoming 
(Bliek Hills). 
N., H. Barton, 190) I & G. s. Z1st Ann. Rept., pt. 4, p. 500) Pahesapa ds, 


iO te DOO ft, thick, heretofor allied Grav Is. Uoderiics Min 


Massive gray | 


(which ts Dakota 


nelusm fm, and overlies Inxlewood ls Ni Sioux] Indinn 


name for Black Hills) wa ted by T, A. Jagzar. 


limestone. 


A name introduced by C, [R.] Keres, 1923 (Pan-Am. Geol, vol. 40, pp 
80), “to cover the Ordovicie part ($00 fr.) of Hague's Lone Mountain 
Is.” “Named for Pahranagat Mtns, N. of Las Vegas," SE. Nev 


Paleines formation. 


Pliocene: Southern California (San Benito County) 


PI Kerr and H. G. Sehenck, 1925 (Geol, Soc Am, Pull, vol, S6, pm 47 


ünd map) Continental Plio, i jeri given ] 1 forn or name “P; 

pending more correlintion. sists of yellow, loosely co lated 

bedded with gri rugiienta of Franciscan metamorphic ; 
ional peat seam The age of the Pnicines is 

probability Plia It lie» uncon., on Etchegoin fm. and Ik overlnin, 

uncon., by San Benito gravels, [Apparently tamed for extensive development 


W, of Palcines, Benito Co} 


Paine shale member (of Madison limestone 

Mississippian (lower): Central northern Montana (Fort Benton quad 
rangle) and central svuthern Montana (Little Belt Mountains quad 
raugle). 

WwW. H. Weed, 1800 (U. & G. S. Fort Benton folio, No, 55). At base of Madison Is 
the strata are thin-bedded and darker in color than upper part of fm., owing to 
presence of much argill. materia! forming the Paine sh Outeray are frequently 
stained pale orange or red by iron oxide, in reat cliffs along both Bele Creek 
and Dry Pork the section shows a ribboned structure, due to differences of weather 
ing, the harder and more massive beds of Woodhurst ls, projecting in reliel 
[Dberivatión of name net tated, but. Madison ix mapped over broad aren ut 

and around 


corner of this quad. ] 


W. H, Weed, 1599 (U. S. G, & Little Belt Mtna folio, $6), Lower third of 
Madison ts, consists of thin-bedded shalv ss. named sh. They are com 
monly of gray color, and are overlain by Woodhurst, 1 of the Madison 


Painesville moraine. 
Pleistocene (nte Wisconsin): Northern Ohio and northwestern Penns=vl 


van Included in Lake ‘arpment moraime system Named foi 


Painesville, Ohio. See U, 8, G. 5. Mon. 41. 
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Paint slate, 

Pre Cambrian (upper Huroninn): Northwestern Michigan (Iron County). 

R, €, Allen, 1910 (Mich. Geol. and Biol. Sury. Pub. 3, geol. ser, 2, pp. 1006101). 
Paint 8lates,—Mainly graywacke and arkose, Vary in texture from conglomeratic 
to Gnegrained and in structure from massive thick-bedded rocks to micnecous 
achieta, Occur in Iron River Aist., N, and W, of Iron River and Crystal Falla d 
Sume as Michigamme sl. 

R. €, Allen and L. P, Barrett, 1915 (Mich. Geol. and Biol. Surv. Pub. 18, geol. ser. 


15, pp. 139) Paint sl, [fm,—Voknown Lut undoubtedly great thickness of 
graywacke, graywacke-sL, nnd gray sl, associated with basic intrusive and extrusive 
igneous racks occupying à lar but ill-defined aren N. and W., of Iron Hiver anid 
Crystal Falls dists, and S. of W. end of Marquette iron rang Uniformiy gray 
or grayish green in weathered exposures “le n lnrge part of what hns been 


described x Micbignmme s], serie" Named for Paint Hiver, Iroa Co. 
Paint limestone 


A name employed by €, [R.] Ker 
reologist& (See Pan-Am, Geol, vol, 39, No, 4, 1923, p. 220.) 


: instead of Paint Creek fm, of other 


Paint Creek formation. (Of Chester group.) 
Mississippian: Southern Ilinois and western Kentucky. 


S Weller, 1013 (Il, Acad. Sel; Transe 1. 6, pp. 120, 125) Pain? Creck fm Upper 
part 1 Ig, with sh, partings; lower half or more almost wholly ah., with bed 
jf deegered. compact. clay about 20 or 25 ft, above base Thickness 060 to BO ft 
Overlies Yankeetown chert and underlies Ruma fm, 

S. Weller, 1920 (Jour. Geol, wol, 28, No, 4, pp, 251-290, and No, 5, pp, 295-4146; 
niso Il. Geol. Surv. Ball. 41), redefined this fm. by including in its top the 
lower part of {Roma fmi, the upper part of the Ruma being Cypress ss., which 


now limite Paint Creek fim nt top 
Named for Paint Creek, Monroe Co.. ILL Typically developed in a tributary 


of 5 mi, NE, of Prairie du Rocher. 


int Creek about 5! 


{Painted Desert formation. 
Jurassic and older (?): Northern Arizona, southwestern Utah, and north- 
western New Mexico. 
Ia F. Ward, 1001 (Am, Jour, Sci., 4th, vol, 12, pp. 401-413). Painted Desert doda 
Consist of (descending): White ss» 100 fE; brown » 200 ft. : Variegated 
Hel and brilliantly colored, SOO ft (the well-known Painted 
100 ft, Overlie Le Roux beds. Occur in Little 


regularly stent 
Cils); and p 


Còlorado Valley 


d-ora nge 


) Morrison fm. (Upper Jurassic), Navajo s88., 


Now divided into (descending 
venta fm, and Wingate sx, the latter 3 of Jurassic (?) age. The 


Leroux beds of Ward comprise upper part of Chine fm. of present nomen 
clature. The Painted Desert fm. of E. Huntington and J. W, Goldthwait 
(Jour, Geol, vol, 11, 1908, pp. 46-63), of Toquerville dist, SW. Utah, is 
Chinle fm., according to A. A, Baker, C. H. Dane, and J. B. Reeside, Jr. 
(U. S. G. S, P, P 183, 1926), who nlso show Painted Desert fm. of N. H 
Darton, 1910 (in NW. N. Mex. and northern Ar 
Morrison, Summerville, Curtis, Entrada, Carmel, Navajo, Kuyentu, und 


Lh included (descending) 


Wingate fms. 

Named for Painted Desert, Coconino Co,, Ariz. 
tPainterhood limestone. 

Pennsylvanian: Southeastern Kani 


$8. G, 8, Ball, 260, p. 447) Painterhood 
ft. thick, underlying 10 ft, of es. regarded 


F. C, Schrader and E. Hawortli, 1905 
Is. —Vine-grralned fossiliferous ls.. 1: 
as probably Elgin ss, and overlying Buxton fm. in Independent quad Prob 


ably same as Oreal 18. 
Same as Orcad Is., older name, and discarded many years ago, 


Named for Painterhood Creek, lik Co 
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Paint Lick limestone. (In Eden group.) 
ian: East-central Kentucky and southwestern Obio 
215). Paint Idih 


Upper Ordovi 


\ E, Foer 1906 (Ky. Geol, Surv, Boll. 7, pp. 10. 19, 


bed o Upper Eden Lös JO to 60 fr. thick, containing lar percentage of 
elihewvik material, with often los than 1 percent of carbonate of lime but with 
B to 10 pereent of abumion Overljes Million bed (Middle and Lower Eden) and 
underlics Mount Hope (basal bed of Maysville fm.). Equiv. to lower part ol 
Garrard ss, of Hiehmond folio 

A. F. Foerste, 1000 (Denison Univ. Scl Lab. Bull. 14, pp. 289—224). MoMicken 
ar Paint J beds consist of 080 ft. of Massive gill., more or less siliccou 
linearralned J«&, overlying Southgate memb, and forming top div, of Eden group 


Unilerlie Mount Hope bed: 
Probably named for Paint Lick Creek, Madison and Garrard Counties, 


Ky as later repts state beds are traceable from Bath Co, to Boyle 


Co,, Ky. 
Paint Rock bed. (In Wichita gronp 


Permian; Central Tes 


X. FP. Drake, 1 (Tex, Geol Sa 1 Ani 121, 
k bed—Largely colore haly, alig | Is. interstratitied 
thin layers of carbonnerous arwill sh oes lero. Thicke 150 

th Top memb. of Albany [Wichita] «liv 

J. W. Beede and V, V, Walt 1 niv, Tex. Bull 1810, pn, 8, 9, 30—41, map) 
Paintrock f» fy fined 4 considered begin with No. 128 of general 
section nnd éxtends to top of No, 141 This leaves a thickness of SL ft, fo 
the f : Drake's thickness w 150 ft He began Palintroek beds much lower 


than base here usd, judging from his map, showing lower limit along Pony 


"X. [These lower rocks n have been transfor | to underlying Talpa ta.) 
rocks of this fm. n mor bedded and somewhat more resistant 
those of the (wo underlyin fu [Talpa and Grape Creek]. he fauna is 
more sparse nnd Jess varied Lipper Umit rather hard to determine before 
fauna of whole ection is worked out, sinc Itholegic changes are not sharp 
it any point Underles Luedere fm., which contains a larger proportion of 
sh, and nearly impure bes AD included in Wichita stage. 

I. HB. Plummer and KR. C. Moore, if (Unlv. ‘Tex, Bull, 2182, pp. 197-198) [As 
Clyde fm. was defined im this rept It did not Include Pnint Kock bed of Drake 
but the Palot Rock appenrse to be | d in Wichita group, for nuthors state 
(p. 1988, footnote) “the Taipa [top memb, of their Clyde fm.] and Paint Rock 


related to go in ome and the me group." ] 
p. 1659) Paint Rock beds of Drak 


or Paint Rock 


sullicien 


bodge are two 
(Univ, Tex. Bull 


K. Ut. Sellarde, 
are basal part of Laeders fm, as deüned In this rept, Nemed 


Concho Co 


Paisley limestone, 
Miners’ local name for an ore-bear 


ls. in lower pert of Oguirrh fm 


(Penn.) of Stockton dist. central northern Utah Lies 2000 ft. be 
low their Larsen Is and 206077 ft. above their Galena King Is. Out 
crops in Puisley claim (Sce U S. G. 8. P. P. 173. o ) 
Pakan formation 
Upper Cretaceous; Alberta 
J. A. Allan, 1918 (Canada Geol. Surv. Summ, Rept, 1917, pt. C, p. 12). Included 


in Belly River series 


Pakowki formation. 


4 series of Upper Cret. marine shales and sss., 100 to 200 ft. thick, under- 


lying Foremost fm. and overlying MUk River fm. in southern Alberta, 
Canada Named by D. B. Dowling (Canada Geol. Surv. Summ. Rèpt 


1915, and Canada Geol rv, Mem. 93, 1917), from exposure in Pakowkl 


Coulee, Correlated with Clagzctt fm. of Mant. 
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Pala conglomerate. 
Pleistocene: Southern California (San Diego County). 


A, J, Elia, 1919 (U. S. G. S. W. & P. 446) Pala col.—Coaree valley-tl] cgi. of 


not common in this ares. It is a conglomeratic mans of boulders and 
luum, havi thickness of about 200 | above and extending to umndet. 
depth below present level of river Ia older than the valley nl which under- 


lies present valley tloor ind it may be as old or even older han San Pedr 


fin, Occurs |n valley of San Luis Hey, tn vicinity of 


Ban Diego Co. 


Pulneozoie, See Palenzotc, the modern spelling, 


mdstone member (of Mount Selman formation) 


Palatox 
Eocene (middle): Southern Texas (Webb County) and northeastern 
Mexico (Tamunlipas). 


W. G. Kane and G. B. Glerhart, 1935 (A. A, P. G. Bull, vol, 19, No. 9, pp. 1370 


1331, 1377 1381 13585). The upper Mount Selman (which overlies Bigford 
memb.) È the Palafo» sw as ite basal memb, This prominent rid 
forming s3 un best | een on the American side where it forma a hich 


down E. bank of Rio Grande from mouth of Espada Creek to bluffs JE. of Palafox 
[Webb Ce Can be traced trom Rio Grande to Hio San Juan, Tamaulipas 


Thickness 150 to 154 


Pale beds. 
A term applied by D, B. Dowling (Cuannda Geol. Surv. Summ. Rept. 1915, 
and Canada Geol, Surv. Mem. 983, 1917) to the alternating gray and 


d-zru) RE shales, and sandy shales, of continental origin and 


(Unper Cret) agi eonformahly underlying the marine 
i ying 


harpaw sh, and overlying Foremost fm. in southern Alberta, Canada, 


l'hickness 740 I! 


Paleocene. 
A Europeun nume applied to basal part of Eocene series as used by U, S. 


Geol. Survey and most other American geologists, bul some American 
ogists si these basal rocks from the Bocene and treat them 
it et For detinition see U. S. G. B. Bull pp. 54-50. 
Paleogene 
A term employed by many European geologists to include pre-Mio. 4 


tiary time and deposits, which they divide into Paleocene | lower part 
of Eocene of most American geologists), Eocene (restricted to upper 
art of Eocene of most American geologists), and Olig (See also 
NAcogenc. ) 
Paleozoic era, 
A maior time ‘term, meaning old or ancient life, that eovers (descending 
order) Carboniferous, Devonian, Silurian. Ordovician, and Cambrian 


periods For definition see U. S. G. S. Bull. 169, 1925, pp 10-14, 


Palestine sandstone, (Of Chester group.) 


Mississippian: Southwestern Hlinois and western Kentucky. 


S. Weller, 1913 (Ill Acnd. Scl. Trans, vol. 6, pp, 120, 128). ine [m 
Aren. fm., 75 ft. thick, con in part of heavy beds of ss. suitable for bullding 
purposes and in part of thinly bedded ripple numrked sas, or aren, shale, with, 
loenily argil., shales, Uncon verlies Menard 1s, and confor biy underljcs 


Clore ls 
Named for Palestine Twp, Randolph Co., NI, where fm. is well developed 
along some tributaries of Tindall Creek. 
Pali volcanics. 
Pleistocene (late): Hawaii (Oahu Island). 


H. T. Stearns, 1£ 
Bul, 4) Pali voleunics.—DBasalt and breccia, mapped separately, Included | 


(Geol nnd gl, water res Island of Oahu, Hawai Div, Hydrog 
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lower part of Honolulu volennic series [q. v.]. Crops out along tbe road down 


the famous Nuuanu Vall, for which the fm. is named 


Palisade porphyry. 
PreCambrian (Keweenawan): Northeastern Minmi 


b. Irving, 1883 (U. R G. S, Mon, 5, pp. 202-268). Palisade porphyry. —The 
porphyry of Beaver Hay roup fof Keweenaw series), which forme tli irent 
Paliswðes of Minn, const of Lake Superior Thickness 300 ft, 
Palisade diaba 
Upper Triassic: York and northern New Jersey. 
p ) 
V Ul. Dar (Am Jour, Schl, 3d, voL 3S pp. 153 1 Palisade irap 
Bi i ce of in m large scale im J I Mer part an 
eesen tia blé sheet hont Exposed for many mi. along Hudson 
Hiver | th onderly ita. [In U. S. G. S, Bul. 67, 1800, Darter 
bloki 0 to 850 ft] 
W JI MeGee, 1894 (Geol map of N, Y prepared. under direction of James Hall) 
/ Tu Hut Juratria 
N. H. Darton, 1902 (U. 5. G. S, New York City follo, No. 83) The Palisade didhase, 
intruded nmong the lower ss nnd shales of Newark 
roup, fo idex of the Hudson 
The U. 5S, Geol, Survey treats this Intrusive fm. as distinct from 
group. That group, however, Includes some interbedded basalt 
‘Palisade andesite (In Potosi volcanic series.) 
Miocene: Southwestern Colorado 
Fiekl name (preocenpied) used by E. S. Larsen for rocks he formally 
'enejos fr. This field name erept into print in Colo. Geol. Surv. 
1917, simultaneously with the adopted name 
I^] "abi 
iu :zlomerate, 


*): Southwestern Alaska (Yukon gold district). 


1898 (U. S. G. S. 15th Ann, Ropt.. pt. 3) Potisau (is ure wliite 
id nnd wellewashed pelbl tronuly crowe-Dedded nnd containing much 
sticks, logs, ete. in condition btw "mood limite Occur on 
Yukon, about 35 mi, below mouth of Tanna, at base of cll, 150 ft, 
ve ned the Palisades Overlain by Mest. silts (Yukon silts). 

possibly upper Mio 

Reul 
Oligocene: Mexico, 

J. A. Villatoro, 15 (Bol, Petrolo, vol, 34, No 1-3, p. 5, d Nos. 4ed, p. 204) 


Palm Beach limestone 


Pleistocene: Southern Florida 


00 (Fla. Geol, Surv, 2d Ann, Rept, table opp. p. 50 and g 


p. 200-211) 


K Sanfor 


Pati heach tx Nonoolitic marine Iss., of white to yellowish color, containing 
variable proportion of fine to medium quarts sand rhe lime cament is mot coarsely 
orvelutiinw, nor does rock contain, like other Iss. of southern Fla. many patches 
id strenks of < sey crystalline calcite, replacing amorphous material or filling 
cavit left by solutions of hell fragments, It bardni vnries greatly; dm 
some pince i M ompact, dense, and rings under i» homm * in others, the 
propertion of sand i o gront that the rock becozoes a friable cnie. s Thickower 


found throughout a cornaiderabl 


probably 5 to ou "utteend ot 


of country in i£ part of Palm h Co, but the Is. is not 
of Palm Beach Typical exposure ig in T, 45, R. 41, 12 mi 


It probably extenda northward into St. Lucie Co, Is overlain by the 


of Lantann. 


unde of 


and ja underlnin, so far 


the pineland and the sands and peat of the Evvet 
as enn be told from well records, by marl nnd sand 
€. W. Cooke and S. Moasom, 1929 (Fla. Geol, Surv, 20th Ann. Hept.) “Palm 
Bench ls.” is Joen] faciles of Anastasia fm. that marke transition into Minimi oolite 


sary. 


and name is uünec 
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Palmer zneiss. 


Pre-Cambrian (Laurentian) : Northwestern Michigan (Marquette district), 

€. R. Van Hise and W. 8. Bayley, 1895 (U. S. G. S. 15th Ann, Rept, p. 514). 

y, dark-cray, and pinkish Schicts, fine-crnined: somo- 
times homogeneous like & chert; at other times show little eves of quartz in a 
bydromicaceous matrix, lilbe a devitri&ed and schistose quarts porphyry. All vari 
eties highly follated. Typical exposures W, of Palmer Lake, Ise Archean, 

C. R. Van Hise and €. K. Leith, 1909 (U. S. G. S, Bull, 360), 1911 (U. S. G. & Mon. 
52), and subsequent repts assigned Palmer gneiss to Laurentian, as did C. K. 
Leith, 1924 (Geol. Soc, Am. Proc, p. 178). Mon. 52 showed that some rocks in- 
eluded in Palmer gneiss sre middle Huronian sediments. 

€, A. Lamey, 1935 (Geol. Soc, Am, Bull, vol. 46, No, 7, p. 1155) It has been ghown 
[after a special study] that original Palmer gneiss belt contains both Middle and 
Lower Huronian rocks (Ajibik qtzite, Kona dòl, and Mesnard qtzite), Since much 

hus been shown to be Huronian sediments, and since the Republic 


Poalwer gneies.—Light-er 


of Palmer gneiss 
graniie, in addition to being a younger intrusion than the diorite, has batholithic 
proportions, t > appears to be good reason to conclude that a lur 
gneisa within the original belt representa Lower Huronian fms much metamor- 
phosed by Republic granite. [On pp. 1160-61;] If has been shown Palmer gmnetas 
is in renlity a variety of Huronian sediments 
al—tntruded by granite which writer believes Ia post-Upper Huronian, instead of 
Laurentian, os formerly believed. 

C, K. Leith, R, J. Lund, and A. Leith, 1935 (U. 8. G. S. P. P, 154), 2 
gneiss to Laurentian 


re part of the 


cgis.. qtzites, dol, graywache, and 


gued Palmer 


Palmer voleanics. 


Tertiary (7): Northeastern Washington (Stevens County). 
C, E, We 
Tuis, 
tain nearly 12 in. diam. Tuffs and breceiae predominate. May be in part 
Phalen Lake volcanies, kest uncon, on Colville qtzite amd covered by glaclal 
drift. Form residual patch observed at only one place, W. of town of Palmer. As 

signed to Tert, 


er, 1920 (Wash, Geol. Surv. Bull 20, p. 103, map) Palinervaleanice — 
rus, breccias, nnd intercalated bande of gravels the pebbles of which at 


Palmetto formation. 


Lower Ordovicinn: Southwestern Nevada. 


H. W. Turner, 1002 (Am. GeoL, vol, 20, pp. 201-272). Palmctto fm.—Hocka of Ord 
age, conxietingz of dark thin-bedded cherta with layers of gray graptolite slates, 
smaller amounts of reddish slates, and an occasional Ix. layer. Conformably over- 
lies Emigrant fm Contains graptolitea of Normanskill and Quelwe [Beekman- 
town] age Thickness not stated Exposed in Palmetto Mtns, Esmeralda Co, 


Palms quartzite, 


PreCambrian (middle Huroninn): Northwestern Michigan and northwest- 
ern Wisconsin (Penokee-Gogebie district). 

C. R. Van Hise, 1901 (U. &. G. S. 21st Ann. Rept. pt. 2, p. 338). Palma fm,— 
Quartz sl.  Underlles Ironwood fm. and uncon. overlies Bad [Hiver] ls. (Lower 
Huronian) Is basal fm, of Upper Huronian Numed for exposures just S, of 
Palms mine, on Palms property, near Bessemer, Mich, 

Later repts give thickness 400 to S00 ft. Some repts have used Palma quartz 
sl. 

C. R. Van Lise and C. K, Leith, 1900 (U. S. G. S. Bull. 360) and 1911 (U. S, G. 8. 
Mon. 52) assigned this fm. to upper Huronian. 

C, K. Leith, R. J. Lund, and A. Leith, 1235 (U. S, G. S. P. P. 184), changed name to 
Palms gizite and assigned the fm. to middle Huroninn, 


Palm Spring formation. 


Miocene (middle or upper): Southeastern California (Imperial County). 

W. P. Woodring, 1981 (Carnegie Inst, Wash, Pub. 418, p. 10). Palm Spring [m.— 
Unconsolidated or poorly consolidated nonmarine sands and light chocolate 
brown and faint briekered silts 1,000" fr, thick. Of middle or upper Mia 
Conformably overlies marine Imperia] fm, in Carrizo Mtu and vicinity, Imperial 
Co, Named for spring on lower part of Vallecito Creek, a southeastwurd-flowing 

tributary entering Carrizo Creek about 1 mi, above the old stage station, 


e. 
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Palm Spring member. 
Miocene (?): Mexico (Baja Cnlifornin ). 


C. Schuchert, 1035 (Hist. geol, Antillenn:Caribbenn region, p. 208). 


TPalo Duro beds, 
Pliocene: Panhandle of Texas. 
W. E. Scott, 1804 (Geol Soc. Am. Bull, vol. 5, pp. 5004-505). Palo Duro beds. 
LE 
penera J/quus and Jfippidivm, while Jrotohéppus and Aphelops continue up 
from Nebra or Loup Fork proper. Underlie Blanco beds and overlie Nebraska 
or Loup Fork proper, 


t of three borizons of Loup Fork, characterized by first appearance of 


Same as Goodnight fm. of W. F, Cummins (older name), which, according 
to J. W. Gidley, 1908 (Am. Mus. Nat. Hist. Bull. 19, p. 632), is same as 
his Clarendon beds. 

Named for Palo Duro Canyon, W. part of Panhandle of Tex, ; but later repts 
stnte the beds do not occur within 10 mi. of Palo Duro Canyon, which 
is in Randall and Armstrong Counties 

ix part or all of Ogallala fm. (all of Plio. age in 'Tex.). 


Palomas gravel. 
Pleistocene; Southwestern New Mexico, 


r 


:24—8253 and Jour. Geol, voL 15 
of gravels and sands, 1,500 to 


C. H. Gordon, 1907 (Sei, n. &, vol 25, pp 
pp. 91-92). Palomas fm.—Stratifled depo 
2,000 ft. thick in 8I und Grant Counties, N. Mex. In western Sierra Ca, they 
are eemented luto cel comparable to Gi cgi. of Ariz, 


Named for exposures on Palomas River, Sierra Co. 


Pulomasnn series 
A term introduced by C. [R.] Keyes to cover 200 ft. of Quat. till in N. Mex. 
(See his Conspeetus of geol. fms. of N. Mex, 1915, pp. 2, 10.) Probably 


same as Palomas gravet of other geologists. 


Palo Pinto limestone. (In Canyon group.) 

Pennsylvanian; Central northern Texas (Brazos River region). 

F B Plummer, 1919 (A, A, P, G. Bull, vol, 3, pp, 158-145) Palo Pinto fm.- 
Everywhere easily recognized in well logs and in field, bemuse it forma lower 
most series of thick Ike, in section above Strawn sands The lower memb, is 
a massive Is. that forma u prominent scarp dividing the Strawn aren from the 


Cupyon Overlies Strawn div. nnd underiles Graford fm, Is basal fm. of 


Canyon div. [group] 

B. Plummer nnd R. C. Moore, 1922 (Jour. GeoL, wol 30, pp. 24, 31, 34). Pelo 
Pinto t&—Cryetalling rock, dark gray, made up of boða 2 to 6 Inches thick 
la baml] fm. of Canyon group, Thickness DO to 100 ft, Underlies Graford fm. 

and overlies Miner Wella fm 

E. i Plummer and J. Horoberzer, Jr, 1936 (Univ. Tex, Bull ", p. 44). Palo 
Pinto fm. was named hy Plummer nnd Moore, and made to include only the 


- 


missive Is, ledges conformably overlying Strawn group and conformably under- 
lying the thlek marl bed in base of Graford fm. at its type loc, along Highway 
No, 1 W. of Palo Pinto. "The fm. includes a thin Ip above, 10 to 15 ft. of marl, 
and a massive Iu, below 


Named for Palo Pinto, Palo Pinto Co. 


Palos Verdes sand. 

Pleistocene (upper): Southern California (Los Angeles County). 

A. J. Tiefe, 1926 (A. A. P. G, Bull, vol. 10, No. 5, pp. 502-512). Palos Verdes. [m.— 
Name suggested by W. S. W. Kew for "Upper San Pedro" fm. of Arnold, the 
nome San Pedro fm. beling restricted to the [uneon, underlying] “Lower San 
Pedro" fm, of Arnold. The Palos 
eonre to gravelly quartzose and loosely cemented marine 


Verdes consista of ma 


"e pgraysgreen, very 


unde, of several varie 
ties, containing pebbles up to 50 ft. Sand dollars 
(Gchinünrachnius excentricus Basch. Y) amazingly abundant, amd the peleeypods and 
gastropods are typically Palos Verdes, with some 70 species thua far identified 


in. diam, Thieckne 
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Rests on 104 ft. of unfosslliferous sands of beach type, and is overtain by 130 ft 
assumed to be of freshwater origin. Assigned to Pleist 


iliferous 
er than San Pe 


" 
p infos 


Jro sands 
! (A. A. P. G. Bull., voL 12, No. 2, p. 124), Introduced Molt Canyon fn 
anéon, overlying San Pedro fm, restricted and uncon. underlying Palos 


fm. in Ventura Basin 


w to W. P. Woodring (18th Int. Geol Cong Guidebook 15, pl 


i32) the Paloa Verdce sand of San Pedro Hills is separated m San 
Petro siud by “okler terrace deposits,” which rest uncon. on the Sar 
Pedro. 
Palonse formation. 
Palouse soil. 
Pleistocene: Southeastern Washington (Palouse Hills). 
( Treneher, 1925 (Sei. n, S, vol, 01, p, 460), "Thronghout eaxst-eentralb Wash 


especially that region known as the ' 


‘Palouse wheat country,” is a large ar 
It, which is a part of Columbia Iava plateau, Above thi 
very fine sand, 250 ft. or more thick, which bas the char: 


of loess. For these sed. boda writer proposes Palouse fm. The fee 


"verinz of 


lonse fm, and bas locally 


Palouse region is largely n residual modiücation of F 
been redeposited by wind and surface wash. 
R C, 'rexsher, 194 (l'an-Am, Geol, voL 46, pp. 300-314) Of all the evlde 
co tu Palouse Jooss [mapped], by far the greater part indlentes (1) 


water deposition, rather than éollan; (2) that the laminated phase ix ol 
than the massive phase. The laminated loess may bave been deposited either in 
a is or Hood plai or a combination of both White wluctal or sf 
the Lees M* moat reasonable ta writer, much further investign 
nowded to cetablish ite yorlty Since no mention is mode o ideapread 1 ' 
phase of the lo it "house region, and thie phas ma to be the ornizipall 
Oepesited n proposes for it the name Palos ` Mo iso 
explana tion at present time is that it wis id dow! retreat i 
the continental ice sheet, pre-Spokane in age, probably noian or lowar 
nested by Brotz. 6 Palonse Hilla are composed of the two pha ot 


the locss 
K. Bryan, 1927 (U. S. G, 8. Bul] 790B). T 


but the common origin of the material tx doubtful, 


Lahor 


propos "Palouse f 


d it seems best therefor 


to use the popular and local term “Palouse soll" without any implication th 
a fm, name fs being established. 


Paluxy sand, (In Trinity croup.) 


les) : Eastern Texa 


Lower Cretaceous (Comanche si 


R. T. Hill, 1891 (Geol. Sor. Am. Bull, vol 2, p. 504). Paluwy sande —Pine whit 
to yellowish packssud, stratified? and occasionally eros bedded, izi 

urfüec, Resemdles Trinity sands and hitherto confused with them, bu 

jy absence of fine pebbleg and by being ther calle, and nrgill. in | v» 


le Trinity mnda are more 


ferruginous. ‘Thickness 15 to 100 ft Tentatiy 
included in Fredericksburg div. Wut may prove tò be 


ieparabie from Trinity 


Orerlics Glen Rose or alternating beds and undezlies Gryphaco Rock and Wainu 


This fm. was transferred to Trinity group by J. A. Taff in 1592 and by 


Hil in 1894, as explained under Fredericksburg group, and under 


ity group. The subdivisions of Trinity 


onp at present generally 
recognized nre (descending) Paluxy sand, Glen Hose ls, and Tray 
Peak sand 


Named for town and creek in Somervell Co. 


Pamelia limestone. 


Lower Ordovician: Northern New York (Jefferson County). 
H 


Cushing, 1908 (Geol, Soe, Am, BnlL, vol 19, pp. 155-4) Pamala I4 
Chictly tine and dove Is. with interesdated mag. Tss.. and to upper half much 
whitish impure is. ‘and some yellow waterlime; nt base 10 to 20 ft. of thin ae 
overlain by greenish sh. Thickness 40 to 


Orerlain by Lowville In and uni 


90 ft. Probably of Stones Hiver age 
on. underlain by Theressa fm. (Cuamb.). Tte 
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Deparville waterlime of Emmons is in lower part, but he thought the beds were 
later than Birdseye, and abandoned name when he discovered his error, It scems 
better to introduce Pomelia than to rehabilitate Depaurilte, since latter repre 
ented only small part of Pumcla The Pamelia oceuples strat, position btw, 
Valeour Is, and Crown Point Is, of the Chaxy of Champlain Valley. 

H. P. Cushing, 1910 (N. Y. State Mus, Bull, 149),  Pomelia (Stones Riter) 18 — 
toth the rocks and contained fos difer from the Chazy. and the fm. is known 


as Stones River. Notwithstanding difference of name the two fum, represent 


substantially same time interval. Is of upper Stoncs Hiver nge. Stones Hiver 


ids region 


te basin In 'Thousnnd T 


is of Chazy a but Jald down in 
rests uncon, on Tribes Hill ñn. and ts uncon. overlain by Lowville 1s 
ling, 1911 (Am. Jour, Sci, 4th, vol 31, pp. 1355-144) Pamela lR., 


L J- 
Of supposed Chazy age. ba length of outerop of some 70 m in N. X. and 


probably even greater in Canada. Cunnot be suecessfully correlated wit 
Champlain Chi either lithologically or fuunalty nnd memes to repre 
deposit in à wholly separate basin. According to Uri 
is in age intermediate btw, middle and upper Chazy of Champlain Valley, [and 


occurs btw. Valeour and Crown Point 14s]. Rests on Tribes HH, Theresa, Potsdam, 


ent a 
melin 


correlations, the Pa 


ünd pro-Camb, 
 &. Raymond. 1912 (Canada Geol, Surv, Simm, 1911, n. 


Int. Geol, Cong. Guidebook 3, p. 141) and 1914 (Canada Geol 


1913 (12th 
Summ Rept, 


1912, p, B48), asaigned Pamelia to Black River (instead of Chazy) 
M. Kay, 1920 (A. A, P. G. Bull, vol 15, No. B, p. 1214), placed Pamelia 


in Charyon and al it as cot ( older than and uncon, with Lowville Is, 
Me continued to In it in ynn in 1931 (Jour. Geol., vol. 39, No. 4, p. 202). 


Hh. 10, p, 278), Pametia ts, is of 


WwW. Goidring, 1081 (N, Y. State e iu- 


tertiedinre btw. middle nnd upper Chazy. 


A. E, Wilson, 19:52 (Am. Jour. Sci, Gth, vol 0), assigned Pamelia to 
Black River 

G. M. Kay, 19325 (Geol Soc. Ar Bul., wol, 46, p. 227). Pawka fm., commonly 
classified as Che no, may belong; in LI Wiaek iver roup below the 
Lowville, according to Alice D. Witton. [in his tablics he ineloded it in Black 


River.) 


he U. S. Geol. Survey classifies Pametia is, as Lower Ord. 


Named for exposures at Pamelia, . 


Pamlico formation. (Of Columbian group. 

Pleistocene: Atlantic Coastal Pinin from Delawnre to Florida. 

W. B. Clark, 1910 (Geol. Soc. Am. Ball, vol 20, p, 051). Name proposed by L. W. 
Stephenson in unpu hed ms, In N, C, the Talbot terrace d into two 
terraces, constituting Chowan and Pamiico fm* 

L W. Stephenson, 1912 (XN, C. Geol Surv. vol. 3, pp. 

ited extent gravels. In tho 


256-290), Pamlico fm.— 


Fine sandy Ioaums, and cl amd to a 


swamp landa the purt of accumulations of peaty matter, 


which are of later origin than main body of deposit "'hickne 15 or 20 ft. 
The Pamlico terrace has been traced N. through Va, into Md. The upper surface 
ol mlico badag forms a low, nenrly level plain whose elevation above sen level 


ee liag at elevations 
la group in 


shores the terre 


eeraa 25 ft Younger than Chowan fm., whose 
to 70 ft. nbove sea level Top fm, of Colin 


now ler 
varying from 
Named for Pamlico Sound, in eastern N. C., “away from whos 
plain forming the surface extends as brosd, nearly brel stretches of Jowland.” 
C. K. Wentworth, 1930 (Va, Geol, Surv, Bull 32, pp. 67-55), divided Pamlico fm. 
Jo torace (at 25 ft, elev.), of marine 


of Stephenson into Z'rinoess Anne fm. « 


origin, and Dismal Swowp fm. aed tevrace (ot 12 ft, em. ). largely of marine 


origin, as explained under Princess Aune fm. and Diereal Suwemp fm 
€. W. Coole, 1031 (Wash. Acad, Sci, Jours vot 21, Dec. 1931), proposed following 
reclassification of younger Piclst. terruce fms. of Md, Va, and N. C: 
p 


mlico fm., 25.foot level. 
Talbot (m, restricted, 40-foot level (Same as typical “Chowan,” abandoned 
but not same as “Chowan” ax defined.) 
Penholowny terrace (deposits not yet named), 70-foot level, [These deposits 
haye heretofore been Included in Wicomico to N. and tn Chowan to S.] 
Wicomico fm, restricted, 100-foot level 
As “Dismal Swamp” terrace has tdentically same shore line (25 ft) as the Pam 
lico, the nume Pamlico, which Das many years priority, should bo reteined, The 


151627*— 38 23 


1596 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


"Princess Anne" terrace wis separated from the “Dismal Swamp” becnuse of 


presence of a low scarp above 12 ft. in neighborhood of Norfolk and elsewhere 
in Va. 


16th Int. Geol. Cong. Guidebook 5, pp. 34-85, 1932, and Guidebook 


. where Cooke states {Dismal Swamp terrace is same as Pamlico 


12, 1 


terrace and recognizes Princess Anne terrace (and fm.) at 12-ft. level. 


o 


The terrace fms. (including the Pamlico) shown on pp, 2 and 5 of 
Guidebook 12 (and herein enumernted under Columbia group) ure now 
recognized by Cooke from Del. to southern Ga, and probably into Fia. 


He includes Princess Anne in Pamlico. 


'amunkey group. 
Eocene: Eastern Virginia and Maryland, 
Am. Ball, vol. 2, pp. 4321-450, map) Pamunkey 


restricted to Mi, and Va Named for extensive 
1. Consists of n homogeneous sheet of fine grained 


N. H. Darton, 1891 (Geol, Soc. 
fu.—A representative of the 
exposures on Plamunkey Ttiver, 


materials, mainly glauconitic sands, usually profusely  fosalliferous. Include 
locally a few beds of clay, secondary iss, and st base some gravels Thickness 
150 ft. Uncon. underlies Chesapeake fm. [group] and uncon. overlies yvern fm 


(Cret.) 
Ww. B. Clark nnd G. €. Martin, 1901 (Md. Geol. Surv. Eocene vol, p. 58) Pamunkey 
"mee p Divided into Nanjemoy tm, above and Aquin fm. below. Uncon. underlies 


Chespeake group and uncon. overlies Cret, 


Conshlered to be of Wilcox (lower Eo.) and Claiborne (middle Eo.) age. 


Panaca formation. 
Terthary (Pliocene?) : Eastern Nevada (Pioche region) 
C. Stock, 1021 (Geol Soc. Am, Bull, vol. 32, pp. 146-147; Am, Jour. Sci, Sth, vol 
Near villaze of Panaes, Lincoln Co., Nev,, the depowit« in which 
onsist of red-brown and g 


2, pp 
mammalian remains oc 
bedded sands and grave ! 
beds are slightly folded. Several evrles of terraces 
Fauna [Heted] sus Pile The mammul-bearing sediments of Meadow 
Vulley may he known Paneca beds 

L. G. Westgate und A. Knopf, 15 (Am. Inst. Min. Met, Engrs No. 1047 
p. 8) and 1932 (U. S.G. & P, P, 171). Ponaen fm., named by Stack, ineludes 
a series of water-laid tuffs of Tert. (probably late Pllo,) age, well shown In bad 
lands E. and W. of Panacea, and lying today in esacntinily same position aa when 
they were deposited. The beds range in color from snow-white through cream 


'n sands and clays Crog- 
Ino present. The 


ye Well tuffaceous materials ary 


developed dn them 


color and brown to terra cotta, the most common color being Light brown, and in 
grain from almost impalpable powder to sand, In a few places distinctly bedded 
retions (darkgray or brownish gray üÜinty bodies) occur 
"x of Panaca tufas in burtes in N. part of village of Panacea 


and ecromsbedded AX 


in middle and upper pa 
Exposed only in Meadow Valley and its tributary Patterson Wash. Thickness af 


least several hundred ft. 


"nuns conglomerute. 
Devonian or Carboniferous: Southwestern New York und northwestern 


Pennsylvania 
J. I Carll, 1880 (2d Pa. Geol. Surv. Rept. L, pp. 5S, 00, 70, 124), Panama egl., 
a massive cel. of quarts pebbles (almost always lens-shaped) nnd sand, the pro 
portion of sand to pebbles being much larger than in many purely conglomeratic 
massses of NW, Pa, The rock nt Panama, Chautauqoa Co, N. Y, where it is best 
und cgl, and 


exposed, bs mude up, from top to bottom, of alternating Inyers of r 
is 69 ft. thick, It rest» on Wuish-green shales of Chemung group, Assigned to 
dered to be younger tham Chemung.) Horizon is 200 to 


Chemung [Now con 
$00 ft. lower than Salamanca egl. 

This egl. is now generally considered to correspond to Wolf Creek cgl. lentil 
of Cattaraugus £ni, although it has been correlated by some geologists 
with the younger lamanen egt G. H. Chadwick stated (Geol, Soc. Am. 
Bull, vol, 26, p. 457, 1925) that Panama cel. can be traced into Le Boeuf 

(Geol 


«x of Pa. and that it underlies his Amity sl. K. E. Custer, 1933 
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Soc, Am. Bull, vol, 44, No. 1, p. XG) and 19294 (Bulls. Am. PaL, vol. 21, 
No, 71, table opp. p. 61, pp. 77-83), also snid it is same ns Le Boeuf cel, 
Venango Sd oll sand, and Wolf Creek egL, and that it underlies Amity sh 
of Chndwick and res 
B. Willard, 1880 (Geol. Soc. Am. Bull, ve 47, No, 4, p. 580) Panama egL makis 
wtiaraugus fm. in MeKean and western Potter Counties, 


on Chemung group. 


bose of true 


Panama formation 
Miocene: Panama 
O. H. Herashe 


given, Ls 


1901 (Calif. Univ. Dept. Geol. Bull, vol. 2, p. 244 Age not 


r repts by several other geologists assign the deposits to Mie] 


Panamint metamorphic complex 
Pre-Cambrian and lower Paleozoic (7): Southenstern California (Inyo 
County) 


F. M, Murphy, 1933 (Calif. State Div. Mines, Rept. 23 of State Min., July-Oet. 


lf pp. 329-350) Panomint metamorphic compiles A series of metamorphic 
crystalline rocks, including gneisses, sohistk, morbis l5, qtulte, ete, of unknown 
thickness, presumably in large part sedimentary The only metamorphle rocka of 
known cons origin are sheared granita gneiss and hornblende schist. The rocks 


have been injected by granite and aplit ind. eut y dinbuse dike Oldest fm 
in & part of Panamint Rar where it covera large aren Ia preCamb, and 
lower Paleozole (7) Underlics—protubly uncon Marvel dolomitie ls 


Panamintun series. 


A term applied by C, [R.] Keyes, 1923 (Pan-Am. Geol, vol. 40, pp. 51, 53, 
80), to 2,400 to 23,000 ft. of qtzites and ssa in eastern Calif, Nev. and 


Utuh, said to be of early Camb, age und much older than Prospect Mtn 


stern Calif 


qtzite, Named for Panamint Mtns, e 


Pandermitan series. 
Lower Cambrian; Great Basin (Utah and Nevada) 
C, [R.] Keyes, 1927 (Pan-Am, Geol,, vol 48, p. 08). Tuconic section. [Lower Camb. | 
of Great Basin divided into (descending): Unton.: Tintan serie (7,000 ft. of 


nerie (3.000 ft of bha.) i uncon Pandorninitan seriés 


qtzites) ; uncon,; Monon 
(3,000 ft. of qtzites) ; uncom; Pintoan series (2,000 ft, of bea); uncom, | Deriva 


tion of names not stated. ] 
Panhandle beds. 


Pliocene: Punhandle of Texas. 


J. W. Gidley, 1908 (Am. Mus, Nat, Hist. Bull. vol. 10, pp. 634-4535) Panhandle 


bedae=Deposita, which seem to be at Jeast partially of laewstrite origin, of nenrly 
uniform thickness [thickness mot stated], forming practically whole area. of Stiked 
Plus and westward to Rocky Mins in N. Mex Underlie Clarendon beds and 
overlie Triassic Fossils indicate middle or lower Mio 

W. D. Matthew, 1925 {Seo Boc, Am, Bull, voL 350, p. 221) Panhandle bedà of 


Gidley nre almost Darren of fossils, bur recent wo by Am. Mus, party showed 
that their base is in places Lower I and? thet in other places they are 
contemp, In upper part with Blanco be [middle Plio,] and In tower part with 
Clarendon beds [upper Mio. and Plo]; als» that they are enriler than lock 
"We consider this fm. essentially 1 


Creek boda and are uncon, on Triassic 
consolidated collan Ioess." 

May be named for Panhandle of Tex. or for town in Carson Co, where 
the beds are exposed. 

Replaced by Ogallala fm. (Plto.). No Mio. in this part of Tex, necording 
to more recent studies. 

Panoche formation. 
Upper Cretaceous: Southern California (Diablo Range) 
R. Anderson and R. W. Pack, 1915 (U. S. G. S, Teall, 603). Panoche fm— 


Lo 


overlain by Moreno fu, the upper fm. of Chico group. Consists of alternating 


cam fm, and te conformabjy 


fm. of Chico group. Resta uncon. on F 
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weds of dark thin-bedded clay sh. and missive gray concretionary ss. aggregatl 
9,500 to over 20,000 ft. in thickness, The fm. also Includes some aren, sh. platy 
ind beds of conree cgl, which locally attain grea thickne v "we pne 


nmo« fm are por iferou amd iy represer 


heda here included in : r 
Knoxville fm. which, however, i» believed to be absent Named for developmen 


in Panoche Hills, Fresno Co. 


Panola formntion. 
Devonian and Silurian: Central Kentucky. 


M. KR. Campbell, 1898 (0. 8. G. 8S. Richmond follo, No. 46, p. 2) Parola fm,—Lnars 
fine blive sh.. uswally interbedded with thir 


yellow =m. 0 to 30 ft, thick, at b 


bed of rusty brown impure Is. carrying Niagara fossila, to middle: ETE 
bedded brown ls. of Dev, age at top. In place xhole fm. Is only 1 ft. thick 
in other places appears to be asbsent Where fully represented is TO N ibek 
und corresponda to Clinton and Niagarn groups, Oriskany sa. and Corniferous |a 
of enrller Ky. repts Underles Chattnnooza sb, and overlies Richmond tm 


Named for Panola, Madison Co 


Panther conglomerate. (In Pottsville group.) 
Pennsylvnninn: Southern West Virginia 


R. V. Hennen and R. M. Gaw op, 1915 (W. Va, Geol, Surv, Rept. Wyoming and 


MeDowell Counties, p. 185). Panther ovl—Maossive cel. to hary- nnd current 


bedded grayishawhite to brown #s Carries Ia white quartz pebbles, oveidal and 


ronnded Is prominent cliff! maker, Thickue 40 to 100 f Lick 1 to OB ft 
below Lower Douglas eoal and O to 10 ft. above Iaeger B coal Mxposed nt 
Panther, MeDowell] Co, [W. Va. Geol. Surv. Fayette Co, Rept, 1919, enys this ts 


Upper Nuttall es.) 
Also ealled Panther ss. 


anther tongue (of Star Point sandstone), 


Upper Cretaceous: Central eastern Utah (Book Cliffs) 


F, R- Clark, 1928 (U. S. G. 8. Bull Panther tongue Basàl part of Stat 
Point ss. First appears in outcrop in Soldier Creek, We ‘tom quad, where it 
consists of impure Is. conerctions and thin b of buff wx, and aaudy ah rt 


get» coarser and mor 


eng to W. and m 


andy. At W. edge of Wellington 
quad. it 1s 30 to 40 ft. thick, and consists of H 


ble angary cliff-Torming &*, mar 


sive nt top amd grading down through sandy to sh Varies in thickness from 
D ti 25 ft Probably dad down in Mantos $&, but to W ind SW. it unit 
with Star Polnt ss, of Meeaverde gronp Expose] in Panther Canyon, RE. of 


ate, Carbon Co. 


Panther Creek limestone member (of Ochelata formation). 
Pennsylvanian: Central northern Oklahoma (Osage County! 


P. Y, Roundy, K. C. Heald, and G. B. Richardson, 1922 (U. S, G. S, Bull, 650Z 


p. 397, pl. LV). Panther Creek w—Elther rests on Torpedo se or is separated 
from it by a thin sh Is named for Panther Creek, in SW. part of T. 26 N 
R. 12 I, where it is well exposed along valley rim to B and to W This la, wa 


called "Stanton (F) 1&" In rept on T, 26 N.. R. 11 E, but from evidence now at 
hand it appears to be considerubly Jower than true Stanton la, of Kane In 
nome secti it attnins a thickness of 14 ft. Usually tbe lower part ix a 


rather siliceous bnpure is. that weathers tò orange color, "Phe upper part is a 


purer and lighter-colored Is, in places almost whiti The entire ls. contains 


)ibundnnt crinol-stem segments and some other fossil At t 
wwlliferou» bed, partly argit 
Panther Mountain shale and sandstone. 
Middle Devonian; E New York (Sehoharie, Susquehanna, Cherry 
and Unadilla Valleys). 


G. A, Cooper, 19 (Am. Jour. Sei, Sth, vol 26, pp, 544, 550). Penther Mim zh 
qund ee. ja suggested for as interval of roek having s slightly different age along 
its range from Schoharie Valey to Unadtila Valley In Se Valley ti 


to include rocks btw. Otsego memb, below abd Portland Point meni» 


Dame 3 
above. It thus includea upper part of Marcellus and overlying Shnncateles and 
Ludlowville which cannot be sepamted lithologically. For convenlenee it Is 


sug 
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gested thie name be used in Susquehanna nnd Cherry Valleys alsa, for Interval 
btw. Solaville and Portland Point members where the Peeksport and Morville 
ure Hthologieally Indistingulsbabie, nnd Skaneateles and Ludlowville fms cannot 
be separated on this basis. In Unadila Valley the Mottville clearly defines base 
of the Bkaneatelea, but it is not possible to separate this fm, litholoxically from 
the Ludlowvllle, and it 1s therefore proposed to use Panther Mt» in this valley 
also. This broad definition ineludes a 
bedded saa In Schoharie Valley there are fingers of continental beds at several 
levels In the Panther Mtn. Estimated thicknesses of the Panther Mtn are: 
Susquehanna Valley, 830 fr.; Bear Gulch, 1,007 ft: Schoharie Valley, 1,903 ft: 
and Berne-Durham quads (where much of section Is composed of red beds}, 
1,400 ft, Type section is in face of Panther Mtn along the “Towpath” about 

mí 8, of Polfonham and up Panther € to ite head, whe the Portland 
Polnt iè exposed on property of T. Wayman, 346 mi E. of Summit. Replaces 
Moheganter shales and sas. of Grnbau. (See under Moheganter.) 


suücees»ton of aren. shales, aas., and cross 


Panuco gray limestone, 

Upper Cretaceous: Northern. Mexieo, 

WE. A, Trager, 1920 cA. A, P. G. Bull, vol 10, No. 7, pp. 070-651, 688). [Name 
ipplied to a very lightgray bard, dense, slightly sandy microcrystalline ja, 100 
to 200 ft, thick (but absent in Boca del Abra region), forming middle memb 
of his Lower San Felipe (lower part of San Felipe fm.).] 


Paoli limestone 

Mississippian; Southern Indiana and central northern Kentueky. 

M, N. Elrod, 1899 (Ind, Acad. Sci. Proc, for 1808, pp. 258-201). Paoli t2—Massive 
vlosetextured is., slightly broken at top by beds of cale. sh. and near middle by 
included chert nodules; generally tbe grounimass Ie lithographic, Includes all 
rocks below frst K skin se nnd above Lost River chert. On paleontologie 
ground assigned to St. Louis group. Thickness GO to 90 ft. 

E, R. Cumings, 15922 (Hdb, Iud, Geol, pt, 4, Sep, Pub. 21, pp, 408, 506-507, 515) 
Eirod's Pooli B. Includes Ste. Genevieve Is. nnd Gasper oolite. It is proposed 
here to restrict. name to the representative of lower Gasper In Ind, Extreme 
top of the Mitebell appears to be a memb. of Gasper oolite and is here called 
Paoli 74, It is lowest memb. of Chester series in Ind, and consists of compact 
eolitie Is, of dark-cray to nearly white color Very fossiliferous Im places, Over 
lies Fredonia oolite and underlies Mooretown ss. 


Named for Paoli, Orange Co., Ind 


aoli limestone, 
Pennsylvaninn: Eastern Kansas, northwestern Missouri, southeastern 


Nebra , and southwestern Lown. 
t. €, Moore, 1982 (Kans, Geol, Soc. Oth Ann. Field Conf. Guidebook, pp, 2, 07), 


{See under Jola Ie.) 

N. D. Newell, 1935 (Kana. Geol Surv, Bull, 21, pp. 18, 51-54) Paoli Ix., basal memb., 
of Ioln 1s. Underljies Muncie Creek. sh. memly Con of single layer of very 
dense dark blüishegruy 1e, very brittle weathering in angular blocks. Upper 
surface highly irregular and pitted Thickness uniformly 1% ft Named for 
Paoli, Miami Co. Kans 

It, €. Moore | (Kans. Geol Surv, Bull. , p 114). Paoli ls., basal memb. 
of Ioln Is, is Identified near Independence, southern Kana., and persists N. as far 


we the Tole ta known. 


k. €, Moore, 1936 (Kana, Geol. Barv. Bull. 2 stated that Newell is author of this 


hime, 


Paonia shale member (of Mesuverde formation). 

Upper Cretaceous: Central western Colorado (Delta County region), 

W. T. Lee, 1909 (U. S, G, 8 Bull, 341, pp, 20, 23), Paonia ah, memb, of Mesa 
verde fm—Sh. (carbonaceous In places) and ss, with plant remains and fresh- 
water invertebrates, Thickness 400-4 ft. Top ia 2,000 ft. below top of Mesa 
verde fm, tests conformally on Bowle sh. memb, of Mesaverde at E. end of 
Grand Mesa coal fleld, but is uncon. on older Rollins ss. memb. of the M: r 
in eentral part of fell At W. end of field the Pronin is uncon, on Bowie 
Named for Paonia, Delta Co 
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Papagallos formation. 
Cretaceous; Mexice. 


E T. Dumble, 1911 (Sci, n. £, VOL 33, p. 333) 


This name has had considernble usage, but (A. A. FP. G. 
Bull., vol. 10, No. 7, 1926, p, 681) it is now culled "Mendez - 


Tampico geologists, and that it is Upper Cret 


Papagayos formation 
Cretaceous: Mexico 
J. L. Tatum, 1031 (A. A. P, G. Ball, vol. 15, p. 875) 
Papantla formation, 
Miocene: Mexico (Vera Cruz 


H. E. Thalmann, 1935 (Eclogmne geol. Helwetine, vol 28, No. 2. p. 545). 


Papoose sand, 
A subsurface sand, of Pocono (Miss) age in SW. Pa. that is lower than 


Squaw sand and higher than Murrysville sand. 


Papoose sand. 

Name applied to an oll-benring sand in Papoose oil field, Okfuskee mud 
Hughes Counties, Okla. Top lies at depth ranging from 3,250 to $ 
ft Thickness 60 to 50+ ft. Has been correlated by some geologi 
with Wapanucka 1s, (Penn.) and by other geologists with Pitkin Is 
(Miss), the former correlation being based on strat, position, the latter 
on fossils found in well samples. According to L. Ronrk, 1926 (Okla 
Geol, Surv. Bull 36), it is Miss., correlates with Pitkin ls, bns been 
correlated with Cromwell sand and with Lyons4juinn sand, nnd is 
main producing sand of Papoose field. According to A. i Levorsen, 

í (A. A. P. G. Bull, vol. 11, No, 7), Cromwell sand is older tha 
Pitkin Is, According to A, I. Levorsen, 1928 (Okla. Geol. Surv, Bull 
1OKB, pp. 17, 42), the Cromwell sand is basal sand of the Penn, J, P 
Boyle, 1929 (Okla. Geol, Surv. Bull. J0KK), assigned both Cromwell and 
Papoose to basal Penn, (Morrow) horizon, According to J. P. Boyle 
1980 (Okla. Geol, Surv, Bull. 40XX), the Papoose-Cromicell horizon 
(200 to 400 ft. thick) is older than Wapanucka Is 
Caney gh. to S. and Pitkin Is. to N. According to R. V. Hollingsworth 
(Geol. Soe Am. Proc. 1933, p. 364, 1984) the Papoose, Cromwell, and 


Lyons-Quinn sands are same, and are middle memb, of Wapnanucka Is. 


uncon, above 


(early Penn.). 
tPurachucla marl, 
fParachuela shale, 

Miocene (lower! : Southeastern Georgia and southwestern South Carolina. 
E. Slonm, 1905 (S. C, Geol, Surv, geornostic map of S, C, ndrance copie 


lished in 1908, in S. C. Geol, Surv,, ser. 4, Bull, 2); 1907 (Summary of mineral 


pub 


resourees of 8, C, pp. 12, 15-16, 18, names only, not defined); 1905 (8 €, Geol 
Surv. ser. 4, Bull. 2, pp. 9, 404, 466). Perachucla phose,—This phase [of his 
Olizg. period] ia made to comprise m mart and ite bnemwdintely owerlring # I 


Parschucla marl has been definitely discriminated at two [ Porter's Land 
ing [Ga.] and Mart Lake, It consist of approx. 5 ft. of 4 lightyellow por 

marl which Includes numerous discoidal qu 
Carolia fleridana). 1t rests on undulating surface of Combahee shales [a facies 
of Alum Bluf). The Pa 


River interruptedy from M 


& pebbles, and fossil shells (notably 


chucla shales a exposed along W. bank of Suavansalh 
iv] Lake to viel: of Purysburg. It is well exhibited 
at Porter's Landing overlying the Paraehucla shales ([marls] ond underlying the 
Mark's Head marl, on which is superimposed the Edisto phuse of the mari 
The Parachicls shales constitute an alumino-siliceous sl., more or less indurated 
by silleeous solutions, amd slightly stratified; 1n color they range from dove t 
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includes indurated portions with a cane rie eirueture Na 
j 


foss Orma ntly defined for discrimination bave been observed 
C. W. Cooke, 1936 (1l & 6G. 8, Ell. 861) These Leda are lower Mio. anid compose 
part of Hawthorn fm Names are nbandoned 


wd for exposures along Savannah River in vicinity of Parachuela, a 


locality in 5E. 
Parachute Creek member (of Green River formation). 
Eocene: Northeastern Utah (Uinta 


(Garfield and Rlo Blanco Counties). 


and northwestern Colorado 


Ww, H ey, 1981 (T. 8. G P, P. 1688). Forwchute Creek memb. of Green 
River fm Cont most of the rich ol] eh, bed» of Groen River fm Thickness 
175 io 1,0004- ft. Divided into: (1) Upper oll sh. group, NT to T30 ft. thick, 
consisting of 20 to 38 percent of oll sh. and the reat htly organic maristone 


and paper sh, and including the “mahogany ledge," the principal oil eh, horizon 
transitional bed 135 to 1184 ft thick, consleting 


of the Green River; (2) 


chiefly of marlstone, nearly barren of organic matter, weathering bul to gray, 
ind, locally, some Is. and ss: (3) lower of] sh. group, 45 to 200 ft, thick, 

naller amount of somewhat softer tlhkyr sh 
and n smal amount of 1s. Underlícs 
Garden Guleh mem, Reacher max, thickness, and probably also max, richness 


hiefly hard aty mnrlsteno with 


acwatlon Creek memb, und overlies 


in vicinity of Parachute Creek, Garfield Có, Colo, lence name 
Paradise conglomerate 

Carboniferous: Southeastern Rhode Island 

A. F. Foerste, 1800 (U. S, G S, Mon, 33, pp. 295—298) Paradise coarse cota 
The continuous exposures of the coarse cgis. forming LE. side of Enstons Point 
terminate northward at Baehuest Beach, The same series farther N. forms 
Paradiso Rocks. 

EB. K. Emerson, 1917 (U. 8. G. 5. Boll 597, map), mapped the rocks of the area 


mentioned a» Purgatory 


'"Purndise limestone, 


ern Utah (northern Wasatch Mountains) 


Silurian (Ningaran): Norther 


E. Black 
of War 
SH. fossis, conformably underly 


Ider, 1910 (Geol. Soc. Am, Ball, vol, 21, pp, 517 aper on 


teh Mtns, mentioned E. M. Kindle’s identifie 


containing 


Jefferson |», and in tnble on p io he 


culled thia fm. Paeredise Ig, bat be did not déeseribe it, nor give ite thickness or 


type loc, and no geographic Teature bearing that name fs shown on his maps 
‘tioned in his paper. In 1913 G. B. Richardson applied Laketown dol 
Sil. of northern Wasatch Mtns, and folly defízied the fm, 

FE. FP. Hintze., Jr., 1918 (N. Y. Acad L Annals vol. | Pp. 107-108) No nume 


for the 3 strata of the northern Wasatch, as 


bas yet come into general T 
they have been little studied, but the one employed by PBlackweller, viz, Peradisy 


lsn might serve, In the centra] Wasateh this is apparently wanting altogether 


Same as Laketown dol, which was fully defined by G. B. Richardson in 


1913 


se formation. 


ern Arizonn {Chiricahua Mountains). 


ippian (upper): Southea 
A, A, Stoyanow, 1020 (Am. Jour. Scl, Sth, vol. 12, pp. 316-220). Paradise fm 
A group of strata markedly different, both lithologically and pi 


@ontolorically 


from anything so far described from Carbf. of Ariz, Occur on E. face of 


Chirlenhus Mins, not far from Paradise, an abandoned mining camp 45 mi. NI 
of Bisbee and 10 mi, W, of N. Mex, lini Consiste of black and gray moder 
nd yellow, alternating 


RR and aren, I Prepondernut color 


thick- and tbin-hedded crystalline la, that weathers olivi 
with as , o0lite, croge-hedded calc 
of fm. ia yellow. Thickness 124 ft. ila prove ita upper Miss, age (lat 
Meramec and early Chester). Underlies Naco Is, (Peun,) and overlies Esesbrosa 
le. (lower Miss.). 

R. M, Homon, Dec. 1985 (Tour. Pal, vol. 9 No. B, pp, 655-694), divided Paradise pius 
of Stoyunow Into S lithologie members; gave detailed sections of the fyi 
described, listed, and figured its fauna; and correlated fte members with Mx 
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cy. Ark, and Okla. fms, ranging in age from St. Louls{?) le up te Glen Dan 
Is, of CI 
A. A. 


very detailed section of his 


ter group. 
gnow, 1956 (Geol Soc. Am. Bull, vol 47, 
ndise fm, and listed ita 


Paradox formation. 

Pennsylvanian (lower): Southeastern Utah and western Colorado, 

A. A. Baker, 1933 (U. 8, G. S&S. Bull. $41). Parada» fm.—Salt, gypa- and anhydrite, 
with interbedded black nnd brown sh, and some ls. Exposed In a few small areis 
in Moab dist. Utah, where overlying rocks were relatively thin and have heen 
ruptured by upward movement of the relatively plastic sall nnd gyp Pase not 
exposed. Type loc, ia Paradox Valley, Montrose Co. BW. Colo. In Moab dist., 
Utah, it onderlies Hermosa fm. (Penn.), but it may heeebasal part of typical 
Iermosa fm, of SW. Colo, although ita lithology is totally different trom Hermosa 
lithology. Is believed to be younger than Molas la. of SW, Colo. 


This is an intrusive fm. Also deseribed in U. S. G. S Bull. 863, 1935, 
by C, H. Dane, Has been itentified in parts of western Colo, as far 
E. nx central part of Eagle Cos according to J. B. Reeside, Jr. (personal 


communication, 1935). 


Parian group. 
Tertiary or Cretaceous: Trinidad, 
G, P, Wall and J, G, Sawkins, 1860 (Geol. of Trindad, pp. 33960). [Divided Into 
oller group and newer group, and asalgneod to Tert.) 
H., B. Milner, 1021 (Min. Mag. vol. 25, p, 143), assigned these deposits to Cret 


Paris formation. 

Middle Ordovician: Central Kentucky. 

J. M, Nickles, 1905 (Ky. Geol Surv, Bull 5, p. 15). [Paris used (in table only, 
without uny description or thickness) for fm. In Lexington group underlying 
Perryville and overlying Wilmore of Lexington group.) 

According to A. F. Foerste (Ky. Geol, Sury. Bull. 7, 1006) the Paris is 
75 ft. thick and overlying Perryville is 0 to 85 ft. thick. According to 

Foerste, 1014 (Cincinnati Soc. Nat. Hist Jour, vol 21), the Paris 
includes Benson, Brannon, and Bigby iss. of bis classification. 


Named for Paris, Bourbon Co. 


Paris shale. 

Pennsylvaniun (Allegheny): Western Arkansas coal field. 

A, J. Collier, 1007 (U. 8S. G. S. Bull. pp. 12, 20-21, map). Paris #2h— 
Sandy sh, with thin bods of shaly a Paris coal 200 to 800 ft, above and 
about 400 ft. below top Thickness GOO to TOO ft. Underlics 8avaünna as and 
overlies Fort Smith fm. Top fm. of McAlester group. 


Named for Paris, Logan Co. 
This name has been discarded, as explained under McAlester fm. 


Paris moraine. 
Pleistocene {Wisconsin stage): Southern Ontario "Shown on moraine 
map (fig. 8) in U. S, G. S. Niagara folio (No. 190), p. 17. 


Parita formation. 
Age (?): Panama. 
©. H. Hershey, 1901 (Calif. Univ. Dept, Geol. Bull, vol. 2, p. 263). 


Park shale, 

Middle Cambrian: Central northern Montana (Fort Benton quadrangle) 
and contral southern Montana (Little Belt Mountains quadrangle and 
to west). 

W. H. Weed, 1899 (CU. S. G. S. Fort Benton folio, No. 55). Park shales and le. cgis 
several hundred ft. thick, overlic Meagher 1s. and underlie Pilgrim Jes all included 
in Barker fm. 
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W. H. Weed, 1899 (U, 8, G. 8. Little Belt Mina folio, No, 5d) Park sh—Voery 
thin-bedded soft, crumbly rock, often containing glistening grains of mien, mostly 
of greenish-gray color, but also showing various shades of red and purple. Over 
lies Meagher Is, and underlies Pilgrim ].; all Ineladed In Barker fm. | Derivation 
of name not stated, but Barker fm. is mapped over la part of Belt Park, in 
NW. corner of Little Belt Mtna quad, and SW, corner of Fort Benton quad., 
and is also mapped on E. and W. siles of Big Park, same quad. ] 

W. H. Weed, 1000 (U. 8. G. S. 20th Aun, Rept., pt. 2, p. 256), Greater part of 
Camb, rocks seen In min arem of Little Belt Mtns probably belong to Park sh 
Lower stratn nre gray or greenish mieseeous shales. Higher up these contain 


Aled thin layers of Impure lax., which often consist of fat Is pebbles- 
D 
£s, nnd near Barker. 


interes 
à true intraformational cel. Well exposed in road cuttings at hend of St 
Ure in valleys of Dry Wolf, Pilgrim, and Tenderfoot Cre 
Estimated thickness 800 ft 


Park granite, 
Tertiaty: Southern British Columbia and central northern Washington 
(Okanogan batholith) 


R. A. Daly, 1906 (Geol Soc Am, Hull, vol, IT, pp. 
on N, epurs of Park Mtn |H, C, or Wash. ?], 


Very congspleuous 


Park sandstone. 


C, [(R,] Keyes, 1924 (PanAm, Geol, vol, 41, p. BT). Park a Saa., 800 ft. thick, 
underlying Heber Isa. and overlying Argenta las. Middle fm, of Aubroyan series 


in Utah [Derivation of name not stated, | 


Park City formatien. 
Permian and Pennsylvanian: Northeastern Utah (northern and central 
Wasatch Mountains )- 


J, M toubwell, 1907 (Jour. Geol, vol 15, pp 39-455). Park City tw (also 
Park City fm.).—Largely cale., but ineludes several ass, and quies In general 
it comprises s thick Ia. in its lower part, several minor Iss, in its upper part, und 
a number of thin calc, beds townrd base, with intercalated qtzites and ssa. ; some 
eherty lsa. in lower part. Thickness of fm. DOO ft. Conformably underlies Wood- 
side sh, and conformably overlies Weber qtzite Named for Park City dist., 
Utah, in recognition of fact that It bas yielded the bonansue that buve made 


that dist. famous. 

This name was later used in SW. Wyo, and SE. Idaho, but in 1912 the 
Perm, beds of SE, Idaho that represent the upper 2 members af typical 
Park City fm. of Park City dist, Utah, were named Phosphoria fm, 
the underlying Penn. rocks were named Welle fin, and the use of 
Park City fm. in SE, Idaho and adjacent parts of northern Utah was 
discontinued. Later the name Park City fm. was discontinued by 
U. S, Geol, Survey in SW. Wyo. where the rocks formerly designated 
by that name are now called Phosphoria fm, and Wells fm. (The Wells 
fm, includes the equiv. of the Penn, part of Park City fm. and the 
underlying Weber qtzite, also Penn.) Phosphoria fm. has been applica 
(by A. A, L. Mathews, 1981) to upper (Perm.) part of Park City fm. 
in its typical region, and Perk City fm. to lower (Penn.) part, but this 

has not been adopted by U. S, Geol, Survey, 


Parker slate. 
Lower Cambrian: Northwestern Vermont (Franklin County). 
A, Kelth, 1982 (Wash. Acad. Sel, Jour, vol 22, pp. 360, 371). Parker si —This 
fm. Is named for its excellent exposures around the sides of Parker Cobble nnd 
xe numbers of Lower Camb. fossil and 


on old Parker farm, where It contains li 
ls the celebrated locality from which Walcott was able to make his fir 
of Taconic system of Emmons and demonatrate the exiatence of beds older than 
Upper Camb, It bas Jong been the most important Camb. fm. of region, It is 
the same as that previously called “Colchester” by writer, and ia renamed because 
of the poor exposure of the fm, in Colchester and, indeed, anywhere S, of Parker 


Cobble, where a full section of fm. 1s exposed, together with overlying and 


TOLLIT 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


1604 


underlying fms. It is uncon, overlain by Milton dol, and underlain by Mallets 
dol, [A 


of Geo 


(ding to Keith (personal communication) Parker Cobble ls 7 m n 
Center, which would locate it in St. Albans quad.] 


Parker formation, 
Penusylvaninu: Southwestern Indiana (Knox County) and adjacent parts 
of Illinois, 


M. M. Fidar, 15 
sueeession (down 
parts of Ill; St. Wendell è.. 45 pt. ; Parker fm. (underelas, coal, black 
20 ft; Merom s8., 60 to 100 ft,; Ditney fm, 0 to 10 fr; West Franklin fo 


15 ft. Derivntion of new names St. Wemdett ss, and Parker fm. not Indicat 


(Ind, Acad. Sel, Proc, vol 42, pp. 157, 139), cave 
nl order) of outcropping fins, in Knox Co, Ind 


w 


Parkor quartz diorite. 
Late Jurassic (?): Southern California (San Gabriel Mountuimes). 


WwW. J. Miller, 1924 (Univ. Calif. at Los Angeles, Pud, in Math, and Phys; Sel, vol 1 


No, 1, map, pp. 27-65, 89) Parkey quar dioritt l'ypies] occurrence to Pur 
Min, W. of Acton, Or different mineralogical composition from Lowe grunodiorite 
and Wilson diorite, but may be a fasces of the Lows Assigned to late Juraxs 1? 


Parker Hill schist 
Pre-Devonian (7): Northwestern New Hampshire  (Aimmonoosue 


region). 
FÉ. H. Laheec, 1916 (Jour. GeoL, vol, 24, pp. 366-381) Parker Hill white ecitls 
ive of the “tuff-like schists of Lyman gromy I 


ker Hill dark achíst, and is undoubtedly a motimórphosəd 


ik taken as repre 
woclited with J 
clastic; it certainly wus never à normal elustle in ordinary sense of term I ly 


contains angular blocks and sometimes isolated pebbles. Grades Into flue wartety 
be older Mich 


be called an arkose achiat, because of abundant clastic feldepar I classify the 


of Lyman cgl schist, which ie not younger than Dev. and t 


rock as metamorphosed tuff 


Probably named for the Parker Hill in NW. corner of Moosllauke quad, 


Parkhead sandstone member (of Jennings formation). 
Upper Devonian: Northeastern West Virginin 


western Maryland 


G. W. Stose nnd C. RK, Swarts, 1912 (U. & G. S, Pawpaw-Haneoek folio, No. 172) 


Parkhead es. memb. of Jennings fm.-—Fine quartz cyl. and gray and red nte 
bedded with bulf sh. Thickness 400 to 800 ft Ja a memb. in middle of Jenninz 
fm. Contains Portage fossils, Underlain by thin band of dark-red sli Nu 


for exposures at Parkhead Station, Washington Co, Md 


"rkman sandstone member. 
Upper Cretaceous; Northern Wyoming and southern Montana 


N. H. Darton, Nov, 17, 1906 (U. S, G. S, P. P. 51, pp. 13, 58, ete.) Parkman 
Soft massiye buff s with harder darker concretions. "Thickness 300 to 500 fi 


Grailes into overlying Piney fm. and rests on Pierre sh Supposed to represent 
Fox Hills se Numed for Parkman Station 

This nàme mso appeared 1n the following other repts by Darton, published 
in 1906: Geol. Soc. Am. Bull, vol. 17, Dec, 31, 1906, p. 244; U. S G. S 
tald Mtn-Dayton folio, Na. 141, aud Cloud Peak-Fort McKinney follo, No 
142. As thus originally defined the Purkman was trented as a distinct 
fm. Later it was treated as a memb. of Pierre fm. in Salt Creek 1d 
neighboring oil fields in Wyo. In 1917 it was treated as top memb, of 
Oh 
it as a distinct fm. in Crow Indian Hes, Mont. where it is over] 


decided ta tm 


gxett fm, in N. part of Bighorn Basin. Later it w 


Beurpow sh. and underlain by Claggelt sh. (See U. S. G. S. Bull. 
1985,) In central Wyo. the Parkmun 


ss, is basal memb, of Mesaveride 


fm., ns traced northward from Colo, 


Named for exposures near Parkman, Sheridan Co. 
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Parks Creek limestone, (In Pottsville formation.) 
Pennsylvanian: Central western INinois (Fulton County), 


T., E. Savage, 1927 (Am, Jour. Sci., Sth, vol. 14, pp. 307-316). Parks Creck Cap 
rock above Seville (No, 1) eoal of Pottaville fim, in Fulton. Co Thickness 0 to 
20 ft There is erosional uncon. nt top of this Is. in Fulton Co.. and it i2 proposed 
to treat thar uncon. as div btw, Carbondale and Votteville fms Fossils 
correspond closely with those of Curlew 1s. of in |I Derivation of name not 
stared, but is probably a creck ip Fulton Ca] 

Parks Mountain sandstone member (of Thrifty formation), 

Pennsylvanian: Central Texas (Colorado River region). 

N. F. Drake, 1893 (Tex, Geol, Surv, 4th Ann, Rept, pt. 1, pp. 387, 410) Park 
Mtn bes Massive ind egi, 10 te TO ft. thick Membhb, of Cisco div Overli« 
Lohn bed and underlies €hadmm bed 

P, B. Plummer and R. € Moore, 1922 Uni Tex, Mull, 2172), incite this bed in 


Thrifty fm.. of Cisco group. 
F. M. Bullürd and R, N. Cuyler, 193 
cel. of Druke is a conglomerutic phase of Avis 
Wallace I and C, O. Nickel (Unie, Tex, Bull. soon to be published) adopted 
mend, of Thrifty fm. tor Colorado River region, underlying Chatlin 


Parks Mtn 


(Univ. ‘Tex, Bull, 3501, p, 


Parks Min as 
ls. memb ond evertying Lohn sh, memb. and adopted Avis ss. for basali memb. 


of Thrifty fm. of Brazos River region. 
Named for Parks Mtn, Coleman Co, in Waldrip quad, 


tParkville limestone, (In Kansas City formation.) 


souri 


Pennsylvanian: Northwestern M 


J. A, Galla! 
Many bedded eherty fossiliferous Is. forming 


P, 1808 (Mo. Bur, Geol, and Mines Rien, Rept, p, 51). Parkville Ix 


cup rock of conI No. 1. 


R. C. Moore, 1938 (Kans, Geol, Surv, Bull. 22, p. 105), placed $Parkeille Is. under 
ynotymy of Cement City In, but stated Identifiable only by reference to locati 
tles cited Appears to be erroneously pinced in section or miscorrcinted with 
other Tae 


Named for exposures at Parkville, Platte Co. 


tParkville shale. 

Pennsylvanian: Northwestern Missouri and southwestern Iowa. 

C. R. Keyes, 1898 (Am, Geol, vol. 21, p. 349) Parkville »h,—Shales, 75 ft. thick, 
lon of Parkville, N, of Kansas City. Underlica Plattsburg 


tn 


best exposed near 
la, and overlles Tola Is, 

R. C, Moore, 1936 (Kana, Geol, Surv. Bull. 22, p. 115) Parkville sb. of Ke 
cluded beds btw. top of Argentine J=. (hia Iola) ond base of Plattsburg ts 


in 


Named for exposures at Parkville, Platte Co., Mo, 


Parkwood formation. 
Mis üppiun (upper 500 ft, mir be Pennsylvanian): Northern Alabama. 


G. & Birmingham folio, No 


C, Butte, 1010 (U. 8 8, Bull. 400, pp. 15, 
175, p. 5! Parkwood fm Prevailingly gray “wish sandy ah. and s».; no 
cale, bed Thickness, knife edge to 2,000 ft Overlies Pennington sh, and uncon 


underlies Brock coal bed, basal bed of Potteville fum. in Cubaba conl field, northern 
ventral Ala Occurs in. Shader Valley Its basal memb, fe the as, that makes 
Little Shades Mtn and Bald Magi 

Is now considered by C, Butts (Ala. Geol, Surv, Spec. Rept. No. 14, 1026) 
to be-—nupper part of, Pennington sh. of Tenn.; also to correspond to 
hiatus btw, the Pennington and the Pennsylvanian in northern Appula- 
chian region 

Named for exposures at Parkwood, Jefferson Co. 


Parma sandstone. 
Pennusylvaniun (Pottsville): Southern Michigan 


4. Winchell, 1861 (Mich. Geol. Surv. Ist Bien. Rept, Pros., pp. 112, 158) Parma 
49—White or slightly yellowlah quartzose glistening = containing occasional 
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traces of vegetable remains Overlies the Carbf. ls. |Bayport 15,], and undertics 
Coal Measures [Saginaw fm.]. Thickness 24 to 10% ft [Later ropta give thick 


ness 0 to 200 ft] 
Niuned for exposures at Parma, Jackson Co. 


Parnell limestone 
A unme applied locally (see Am, Inst. Min. and Met. Engrs. Trans., vol. 
70, 1924, pp. S39-883, by R. N. Hunt; pp. 584—589, by A, N., Winchell; and 
pp. 208-920, by O. A, Peterson) to n ls, 30 to 50 ft. thick, iu upper part 
of Bingham qtzite (Penn.) of Bingham dist, Utah. Lies 300 ft. below 
York-Petro ls, and 220 ft, above Bullard Is. Probably named for Parnell 


mine 


Parrish limestone lentil (of Cashaqua shale) 
Upper Devonian: West-central New York 
J. M, Clarke and D. D. Luther, 1004 (N. Y State Mus Bull. 63, pp. 31-32). 
Parrish lg— Singular concretionary 18., continuous in character, in à mass of rol 
and ereeniah kramenzel sbounding In gonlatites and Orthocerves Thickness 6 in 
Named because jt is distinctive in color, contents, and composition. Exposed 
In. Parrish Gully at Parrish, Ontario Co Te à lentil [n 
below its top. [On map accompanying this rept. the town is spelled Parish, but 


ahaqua . about 50 N 


the le. has been consistently spelled Parrish in the literature.) 
C. A. Hartnazel, 1912 (N. Y. State Mus, Hdb, 19, p. 75) Parrish ts. le recogmixed 


from type section iu Canandaigua Lake region to Sencesa Lake 


Parrsboro formation, 
Pennsylvanbinz: Nova Scotin 
i, €, Hyde, 1014. (Canada Geol. Surv, Samm. Rept. 1912, p. 805) and 1915 (Summ 


Rept, 1914, pp. 107-108). 


Pärson Bay group 
Triassic: British Columbia 


J. A. Bancroft, 1013 (Canada Geol. Surv, Mem. 23, p. T5). 


Parsons formation. (In Pleasanton group.) 
Pennsylvanian: Southeastern Kansas. 
G. L Adams, 1908 (U. S, G. S. Bull. 211, p. 32). Porsons ls.—1n Iola quad 
cousiaie of S to 15 frt, of Ik underlying Dudley sh. and overlying Bandera sh 
Sand consists of two Iss, separated by 15 ft. of ali In. Independenes 
m. ds SO ft, thick, the upper ls, being 20 ft. thick, the middle sh 


To 5 thik 
quad. the 
45 ft. thick, and the lower 1s, (Altamont ta.) 15 ft, thick. ] 

R. €, Moore, 1030 (Kana, Geol Sury. Bull 22, p. 64). Parsons fm. (discarded) 


included Altamont Is, at base and Lenapahl la. at top 
The E, S. Geol, Survey has not yet had occasion to consider abandonment 
of Parsons fm. 


Named for Parsons, Labette Co 


Parting quartzite member (of Chaffee formation). 
Upper Deyonian: Leadville district, Colorado 
8. F. Emmons, 1882 (U. 8. G. 8. 2d Ann, Rept, pp, 215-230), 1883 (UT. SN, G. 8S 
Leadvillé Atlas), and 15896 (U. SN, G. 5. Mon. 12) A descriptive term applied 
to the white izita 10 to TO ft. thick, separating Blue [Leadville] ts, above from 
White Ile [Ord.] below. 
In some repts has been treated as upper memb. of ?Yule 1s., but fs now 


considered to be of Dev. age. 


i. Kirk, 1031 (Am. Jour. Set, 5th, vol. 22, pp. 20). Chaffee fm. introduced for 
the Dev, rocks of Colo, to N, and E, of areas fin SW, Colo.) where Ouray 1s. and 
Elbert fm. have been applied. In Leadville dist. the Chaffee fm, includes Parting 
quite memb, amd overlying Iss, of Dev, age which have formerly been included 
in Lendville Is, The name Parting Spur bas been applied to the spur extendinz 
NW. from Dyer Mtn toward West Dyer Mtn. It i» In Lake Co, and E. of Lead 
ville "Phe Parting qtzite is exposed on this spur. 
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The descriptive term parting gtzit applied to qtxites in other 


parts of Colo, without Intending to imply correlation with the well- 


adville di 


known Parting qtxite of 


Partridge slute. 
Pre-Silurian (Upper Ordovician?): Northwestern New Hampshire (Am 


mornoosue Hiver region). 


M. Pillinx 1034 (cL, Jan, 19, vol, 70, No. 2088, pp. 55-560 Partridge 51,—WHack 
ü to 2,000 ft. thick, of pre-8il (Upper Ord, $) age Uncon, underlie 'Ionych 
eante in Littleton and Moosilsuke at LAp 
Wost Hath eal his Feb. 1983 paper (Am. Jour. 

f i 

M Sth, vol. 28, pp 135-415), ma ri 
nt and nround Partridge Lake, Littleton quad, and other parte of Littleton and 
Mocstinuke quads 

M. P. Pilling’, 1095 (Geolo of Littleton and Moosilnuke qi N. H. map 
and pp 21). Partridge fm, is proposed. fora group of black slates that overlie 
Amimeonoosue veleanies and underlie Clough amt Fiteb fm Nume1 for Partricec 
Lake, Littleton Twp. The fm. is largely sl. although locally somewhat sandy. 
Lower in some places consists of interbedded Dinox al. and fine-grained 
lirht-eolored qtxite; tn bed ‘i fo 1 inch ick pd in her places ils t il 
mew | ha thin bed at Chistowy oda theolite HT similar to those in A 
mou volesi Believed to be Upper Ord 

1 Point Tormatton, 
Middle Devoniun: Northeastern Michigan (Thunder Bay region). 
^. 8. Warthin, Jr, and < X. Cooper wW li Aqui Sei Tour vol. 25 ü 
pp. 24-526) fridge Point fm Gray amd binish wrcill, las. and TY 
enla shales, containing mang crindids and blastolits I knew exposed, 14 ft 
Separated from overlying Squaw Lay Is. by 3ft covered interval and from 
underlying Potter Farm fm. by covered interval of TO fi Ia top fm. of Thund 
[tay tage of Traverne roup Type Joe, E hore of l'artridge Point, 3 x 
of Alpena 
Pasadena formation 

Miocene: Southern California (San Gabriel Mountains). 

R, Arnold and A. M, Stron So im. Bal vol. 160, p, 188) 
Pastdenn fm A conformable aes, "nd mlek of either lower 
or middle Mio. age Flanks iils on S8. and underles S rt 
olt of Pasadena Th ! are composed of the Gabriel 
plutonic nnd metumorphic rocks 

Pasayten formation, 
Cretaceous (Lower): Central northern Washington 
Gg. ©. Smith and F. €, Calkins, 1904 (I S. G. & Rull. 235) lasauten. fm 


Proposed ns a x«ubstirate for Simil nein fm. of Rusecll (Cr which is pre. 
oecupicd Consista of scd, rocks qclithout contemp. coleantec mates Fast of main 
yten River :; ippenrs to be dom rock Most instructive ex 

Wong t n divide N, of Barron, where fm. consists of (ascending) 

ft. of bluck sh. exposed along crest of Horou Rang 

th pebbleg from 1 tò 8 in. diam- 500 ft. exposed; (8) 
(4) hluck sh Thickness of fm. 6,000 fi It contains a thin and dis 
ontinue beds of lz \etigned to Lower Crei 
R. A. Daly, 1906 (Geol. Soc. Am. PulL, wol 17, pp, 325 Posayten Lower 
Oret beds + 80,000 ft, thick btw. I mand Skagit Rivera In part composed 
of debris from the granodiorite 

R. A. Daly, 1912 (Canada Geol Surv, Dept. Mines Mem, 38, map 14, 120° 30° to 
121^) nipped "septem serico (Shasta-Chico), a» consisting of (downward): 
Memb, L (black argillite): memb, K (green and gray ss with interbede of sh 
nnd cgl); memb, J (coarse epi): ond mombers I, crossed by en 
River (chictly arkose nnd ss., with esl and also apped ia uten 
oloani fm. (Lowe Cret ug of andesit Crosse] by " 
River This volcanic fm tly WaR mot in Pasayten fm, of 
Smith and Calkins. In 1913 (Canada Dept, Int. hief Ast, 1910, vol. 2 
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Pasayteu 


pp. 419-500) R. A, Daly used Pasayten raleanie fm. or memo 1 of 
series, and stated that it occurs in only ome part of Bdy belt, on densely 


thicketed slopes of Pasayten River Valley, 
Pasaylen volcanic formation. 
See 1912 entry under Pasayten fm. 
Pasayten andesite, 
Lower Cretuceous: Southern British Columbia and eentral northern 


Washington. 
R. A. Daly, 1912 (Canada Geol Surv. Dept Mines Mem. 38, map 14, 120° 


d Posayten volcanic fm —Andesitic breccia; Lower Cret. [Pa 
Waal crosses this mass.) 
R. A. Daly, 1913 (Canada Dept. Int Rept, Chief Ast, 1910, vol, 2, p. 474 


Poseyten andesite, Cret, Wash, and p. €. 


Pascagoula clay. 
Miocene (upper): Mississippi, southwestern Alabama, and Louisinnn. 
W J MeGee, 1801 (U. 3. G. S. 12th Ann, Rept., pt. 1, p. 409), Name selected by 
L €. Johnson, 1n SE, Misa, particularly mong Pascagoula River, Johnson has 
somewhat in material the typient 


a series of deposite resembling 
bedding is more definite, and alternating layers of 


brought to | 
Grand Gulf fmi, though the 
sand and clay partially replace the prevail 
to correspond In strat, position either with upper part or with whole of the Grand 
recent (apparently late 


mudetones, The series appears 


Gulf, and carries m moderately abundant fauna of rather 
been studied in detail Pending determina- 


ocene i peet, whieh has not yet 
relation [L. €] Johnson has designated this series of deposits 
istic of (x 


tion of prec 


Pascagoula fm. 


ti farther eastward the deposita charnact 
but whether by feathering out or by gradual transition ta 


ponia sin disap ) 
ined probably included Hattiesburg and 


not bei rtalned, LA thus d 
Pascagoula clirs of current nomenclature, although Hattiesburg clay is not 
developed along Pascagouln Hiver, but occurs a short distance N, of that river.] 
E. A. Smith, 1892 (Sketch of geology of Alm, Birmingham, Ala, Roberts & Son, pam. 
of 36 pp.). Among materials brought up by an artesian boring Mobile recently 
hare been recognized as characteristle of the Mio Inas 


are some shells that 
much as no marine shells have as yet been found In Grand Galt beds, it seems 
best to give a distinct mime to this Mobile shell-bearing stratum A fossiliferous 
stratum with the same shells r those from the Mobile boring has lately heen 
discovered by L. C. Johns of U. 8 Geol. Survey, on Pascagoula Hiver, in Misa 
This bed Mes immediately over strata of undoubted Grand Gulf characters, and 
mav be a marine phase of the Grand Gulf but withal so entirely different from the 
other beds of this fr. as to he worthy of à name of its own, and Mr. Johnson 
1 Pascagouta, from the original locality, Mr. Johnson hns also 
recently traced the Mio. fossiliferous deposite of Alum Bluff, on Chattahoochee 
mi, of 8, bdy of Covington 


suggested 


River, Fla,, westward and northward to within a 


€o. H ems nltogether probable this phase of the Mio. will be found to extend 
into Ala, and it may turn out to be identicu] with our Pascagoula, as above 
actined. (The Alum Bluff group is now known to be Older than Pascagoula 


clay, and to be of middle and lower Mio. age.) 
L. C. Johnson, 1893 (Scl, vol 21, pp. 90-01). A fourth phase of the Mio. or 


Grand Gulf group manifesta itself below Leakesville on the Chickasawhay, on 
Lower Leaf River nnd Pascasoula, being clays of n more tenacious quality, abownd- 


ing In specks and nodules of ente, mate 
mollusks. One locality of the last, where fret discovered, ia the Shell Landing 
Bluff, 4 mi. SW. of Vernal P. O, This is the Pascagoula phase or 


& into Ala, in wells being reached at GOO ft. In Moblle wells 


M, and in a few places holding shells of 


below Robert 
fm It ext 
[Appears to consider Pascagoula younger than Hattiesburg elay.] 

W. H. Dull, 1908 (Wagner Free Inst, Sch Phila, Trans, vol. 3, pt. & pp. 1541 
1620), detinitely « ied Paecagenia clay as younger than Hattiesburg clay. 


G. €, Matson, 1916 (U. S. G. S. P. P. 98) Pascagoula clay, in part marine, ancor. 
underlies Citronelle fm, (Plio.) and uncon. overiics Hattiesburg clay Consists of 
E & of Wue, green, and gray clays, boecally cale., with interbedded sands and 


more rarely, Thickness 250 ft. in Ala, 450 fh. In western Mixx and castern 
La. and 250 or 300 ft. in western La, and eastern Tex, 
used differe from Johnson's Pascagoula phase or fm, by including the portion of 
his Fort Adams or Ellisville phase extending from Tunica, La., to Columbia, Mise 


Pascagoula clay ag bere 
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Type loe, ia, howover, the same, and the difference is largely doe to n more thor 
ouch understanding of distribution of fm [This is present approved definition, 
except that the use of the name in Tex. bas been discontinued, | 


Named for exposures along Pascagoula River, in Jackson Co, Miss, 


Paskapoo formation. 
Upper Cretaceous and Eocene (2); Alberta and Saskatchewan, Canada 


J. 


Some Canadian geologist 


Tyrrell, 1887 (Canada Geol, SULV- n, », vol 2, pp, TAE, SMIE, 12TH, 135E 
TE). Paakapoo acríes. 


H 


assign this fm. to Tert., others to Cret. It is 


considered=Lance fm, or Lance and Fort Union fms. of Mont, 


TPaskenta formation. 


Lower Cretaceous (Shasta series 


): Northern California. (Tehama County). 
M. Anderson, 1902 (Calif, Acad. Sel, Prom, 3d ser, Geol, vol. 2, No. 1, pp. 
43-47). Knowville (Poskenta) horizon, the true Knonville The 4,000 ft, of 
dark or yellowish Cret, clay ah, forming upper part of Knoxville of previous repts 
undant Aecet?a, Which are apparently 


contains n typical subtropical fauna with a 
confined ro thi» interval The underlying 15,000 ft, of beds heretofore included 


in the Knoxville sre probably pre-Cret. and for lack of better name are here 
organic remalus other than Aterlla have been 
ict limits btw. 


designated subAnowetile I 


Obtained from these beds, It is not yet possible to say where cx 
this sub-Knoxville and the Knoxville horixon may be drawn, nnd it may not be 
tablish one more than theoretically In Tehama and Shasta Counties 
tieted was 


possible fò « 
Hut there apy 
inaugurated by some profound movements felt elsewhere if not In this 


side of Sacrumento Valley, 


arg to be sufficient evidence that the Knoxville às here res 
asin, The 


sol-Knoxville has nor yet been elearly recognized out 


either In Culit, or Oreg. Nearly if not quite all occurrences of Lucdie-Dhearing 


other than 


rocka In Coast Ra have shown themselves by thelr fossil] remains 


Aneella to belong wholly te Knoxville konin) horizon, The tue Knoxville 
rests biy on the *ub-Knoxville, and the latter rests uncon, on Franciscan 


series 


kenta horizon is especially well represented in vicinity of Paskents, 


Tehama Co 

P. Smith, 1900 (Scl, n, Ba vol, 20, pp. 546-3523), divided Kmnorville fm, tuto Upper 
Knoxvillé beds (Neocomian) and Lower Knoxville beds (Portland. and Aquiloniani. 
H. Knowlton, 1910 (Am, Jour. Ret, 4th, vol. 30, pp. 33-64), expreswed opinion, 
based on fossil plants, that mest of Knozrllle fm. is Juraexsle 

P, Smith, 1910 (Jour, Geol, vol 15, No. 3, pp. 217, 220), 1915 (Nature and 
act. on Pactiile const, Elder & Co, p. 51) and 1916 (Calif, State Min, Bur, Bull 
72), treated the Knoxville as a unit and assigned it to Lower Cret, (Neocomian). 


The name Amnorrille fm. continued to be applied to all beds btw, Horse 


town fm. above and Franciscan fm. below. In 1530 (Geol. Soc. Am. Bull., 
vol, 41, pp. 751-770) B. L. Clark called attention to Anderson's name 
Paskenta for the upper part of Knoxville and restriction of Knowrill 
to lower part of the Knoxville of previous repts, and stated: “Although 
use of Paskenta has not been generally recognized, yet in writer's opinion 
this horizon is very important. Several paleontologists, including J. P, 
Smith and F. H. Knowlton, have held that line btw. lower and upper 


ie and Cret. But this is a debatable 


Knoxville is true line btw, Jurt 
point, Over large areas, owing to lack of detailed work, Knorville 
and Paskenta have not been differentiuted, nnd in such eases the unditf, 
series has been called Anowville.” 

M. Anderson, 1932 (Min. in Calit, vol 28, Nos. 3 and 4, pp. 813-323), included 
Paskenta beds in Shasta group, graphic distribution, assigned them to 
Valancian and Infravalangian « 
4,880 ft, “Overlie Knoxville group [restricted] and underlie Horsetown beds," 
E.A Winds, 1088 (Calif. Jour. Mines and Geol, vol, 29, Noa, 1 and 2, pp. 
19-122), doseribed and mapped the rocks of part of northern Calif, and applied 
Paskenta fm. to upper part of Knoxville of the Hiterature and restricted. Knomvilic 
fm, to lower part of Knoxville He stated that nelther base nor top of Paskenta 
fm. (Lower Crot.) bas been determined in this region, although F. M. Anderson 


ave their gx 
European classification, and gave tf 


r thickness ns 
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stated [see Pan«Am. Geol, vol Gà, No pp. 175-185, 1033] thet there is a con 
spieuous uncon, btw, Paskenta and underlying Knoxville [restricted], which latter 


he assigned to Upper Jurassic, 
FE, OM, Anderson, 1088 (Min. in Calit, vol 28, Nos, 3 and 4, pp. 811 
his Poskente beds to Valangian and Infmruvalangian of Lower Cret, European 


clavaiiicntio eave thelr thickness ns 4,880 fr, and discussed their geographh 


Knorville group, we he would 
) to I5,000 ft 


distribution and probable relations to und 


estrict it. Ne eave thickness of his restricted Knoxville as 14, 


dian of Upper Jurnsexje of European 


igned if, to the Aquilonian and Por 


Chissiiication 
N. E. A. Hinds, (Am. Jour. Sel, Sth, vol, 27, p. 185), recognised Horsetown and 
Paskenta fma. (Lower Cret.) and AKnocctle fm. CF) (Upper Jurassic), 


These proposed modifications of terminology have not wet been adopted 
by U, S, Geol, Survey. 
Paskenta horizon. 


See ist entry under Peskeuta fm 


Paso Robles formation. 


"liocene and lower Pleistocene (7): Western California (5 


an Luis Obispo 


County and neighboring arens). 


H. W, Fairbanks, 1898 (Jour, Gool, vol, 6, pp. 505-508) Paso Roüles [fm.—TFresh- 
wnter cele. and sandy and marly clays, wsonily slightly consolidated, Overlap 
uncon. upon upturned and sharply folded San Pablo fm. FU Salinas Vallew aa 
far up as Atnsendero, Are chanictéristically exposed about town of Paso Roble 
[San Luis Obispo Co.], from where they extend W, toward Santa 
N. and E., of tha 

y reach into the G 


t place, Ming valley of the Este 
it Valley Are of liter Neactne 


and for many mile 
tributaries, and n 


Paspotansa greensand mar] member (of Aquia formation). 
Eocene: Eastern Maryland and Virginia. 
W. B. Clark and G. C. Martin, 1901 (Md 


memb, or substege.—Upper 10 to 


Geol, Sı 


Kocene voL, p. 58) Paspatansa 
of thick- 
ft. consists of light 


consis dded layerg and inter 


stratified greensand marl; lower nish- gray greensand, 


Top memb. of Aquis fra Ove and is fannally separable from Piscataway 


memi. or substue imed for Parpotansa Creek, Va 
B, L. Miller, 1912 (U. 8. G. S8. Choptank folo, No. 182).  Paapotamsa greenaand 
mart «ond Fop memb. of Aquin fm. Overlicy Piveatuway fndurated marl merah, 


"atapsco formation. (In Potomac group.) 
Lower Cretaceous: Iastern Maryland, Delaware, and Virginia. 


W. B, Clark, 1897 (Md. Geol Surv. vol I, pp. 155, 191) l'atepsco fin —Chiletly 
highly colored “nd v ted clays whleh mie over into lighter-calonead sandy 
clays. Sandy hands of conrser materials ore at times interetratified, ‘The mds 
frequently contain much decomposed feldspar and rounded lumpa of clay occur at 
times, The sanda are often erose-bedded, and all deposits give evidenve of shallow 
water origin lhiekness 200+ rt Rich Cret, tora Unton. underlies Raritan 


fm. and uncon. overlies Arondet fm. oll Included In Potomac group, Named 


for occurrence in valley of Patapseo Hiver. 
The Raritan fm. has been proved to be of Upper Cret. age, and is no 
longer included in Potomac group, ‘The Patapsco fm, is therefore now 


ty 


topmost fm, of Potomac group. 


Patara schist (nlso Patari series). 
Pre 
E. J. Pettijoun, 1934 (Gool. Sec, Am, Bull, vol, 45, No. 3. pp. 481-483). [Om p 


n und sed. schists, of pre-Abram 


Ontario {Abram Lake region). 


1; Patera serice, O to 2,5900 ft. of cul, brece 


included in Keewatin, but “in part post-Keewatin.” On pp. 482-453 these 
rocks are called Patara schists, from Patara Lake] 
Ir. J. Pettijobn, 1935 (Geol, Soc. Am. Bull, vol 46, No, 12, pp. 1595, 1506, 


map, etc). Patara gedi-volcanics, 1,250 to 1,900 ft. thick, 


Patillas quartz monzonli 
Age (?): Puerto Rico 
£ R. Fottki 1024 (N. Y. And. Sci. Scii urvey of Porto Ric ud Vir 


Island vol. 2, p > | 161) 


Pato red member (of \ aqueras formation 


Miocene (lower) > Southern Californian. (Cayama Valley), 

W. A. Englli: lt iT pp. 191-215) T red memh y 
and red clay n and torm basal memb., of Vaqueros fm. 
Upper 500 ft. are of nhrillia mi composed of material eroded from 

scent land. nt time the In vere belie deposited Conformably below these 
rumred beds ig about 800 ft. of gruy and red ciny, which forma lower pari 
of memb The Pato memb te over! n places Bnei., by massive whiti 
Vaqui He with marked uncon. on pr i. N for 
in Pato Canyon, Cusaüma Valley 


According to W. S, W, Kew (Calif. Univ. Pub, Dept, Geol. Bull, vol, 12 


, 1919) the Pato red membh. is older than true Vaqueros and 


pp. J 
corresponds to Sespe fm., of Ollzg. and upper 15o, age 
Patoot beds. 
A name long in use for Upper Cmn rocks in Greenland thal overlie 
Atane beds (also Upper Cret.), 
Patrician drift. 
A name that has been applied to red drift of Patricia ice sheet of Wiscon 


re of Pleist. in Patricia dist, Canada. 


Patrick greenstone 


Cretaceous (7): (Del Norte County! 


J. H. Maxson, 1%: i, vol, 20, Nos, 1 and 2, p, 134 and 
mu) Patrick. grecuron nt dion it ind  andesites con. 
taining green hornblende and maller amounts of sericite 
und pyrite, Inirudes Siskiyou In believed to be of Cre 
nge [Map shows Puttick Creek ] 


Patriot limestone, (in Conemaugh formation.) 


Peunsylvanian: Eastern Ohio 


D, D. Condit, 1909 (Ohio Nat vol hop 454) Patriot ta Chin, wIuinr. fo 
iliferous Is, U to IS inches thick, separated from underlying Patriot onl In 1 
ft. of blacl 1 

Probably named for Patriot, Gullia Co. 

Pu gus suni, 

A subsurface sand, of Perm. age, 10 Í thick, in central southern Oklu., 

which is correlated with a part of Wichita fm. 
Patterson limestone member (4 dolomite 

Lower Cambrian: Southwi i {Wythe County region) 

C. Butts, 1933 (Va. Geol. Sury. Bull. 42, p. 3 and coluninar section on geoL map 
of Appalachian Valley of Va.) Shady dol, Í Imost wholly doL, much like the 
l'omstown, but hus rather mere of the course lightgray rock (aaccharoidal memb.) 
and in ! al part considerable Ti (Patterson t memb.) that varie much in 
thickness and distribution, At the top im vicinity of Ivanhoe, Wythe Co, is a 
thick Ia, (Ivanhoe ta, memb.) 

L. W. Currier, 1035 (Va. Geol Surv. Bull 43) Patterson ts. mend Chiefly dark 
gray dense Ls. and dol., both with characteristic type of "ribbon" structure; ribbon 
In, and dol mutually gradational in all direction At bose transition beds of 
dark-gray sandy dol. or of light-eray crystalline dol Thickness 700 to 800+ ft, 
B l unb, of Shady dol in SW. Va. lead and xine region Rests confoemahbly 
on Erwin qtxite Grodi into overlying šaccharoidal dol, memb, of Shady dol. 


Named by ¢ 
ft of i 


Butts, for extensive expoanre at Patterson, Wythe Co. 
posag In blut on W of Little Reed Island Creek 


151027°— 35—21 


1004 
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Patterson sand. 


A snbsurface sand, of Upper Cret. age, in Grensewood field, Weld Cr 
NE. Colo, Tentatively correlated with Muddy sand of drillers 


Patton shale member (of Pocono formation) 

ippian: Western Pennsylvania. 

M. R. Campbell, 1904 (U. B. G. S. Latrobe folio, No. 110). Patton ah, memb. of 
Pocono &s8&—RHed or green Ah., O to 80 ft. thick, nat known in outcrop in this 


quad. but believed to correspond to n bed of red sh, cropping out on Ltedbank 
Creek, at Patton, near W. line of Jefferson Co, ft Js (first bed of red material 
below top of Pocono BRE, lying 350 to 500 ft, below top of that as. Carries 
Pocono flora. 
C, Butts, 1904 (U. 8, G, 8, Kittanning folio, No. 115), introduced Burgoon ag, 
; of Pocono fm, that overlie Patton sh. mem) 


for the massive 


Putton limestone. (In Greenbrier limestone.) 

Mississippian: Southeastern West Virginia and southwestern Virginia. 

D. B, Rewer, 1926 (W. Va, Geol, Surv, Rept. Mercer, Monroe, and Summers 
andy nt top, but in middle 


Counties, pp. 450, 480). Patton I Nhaly and 


| lower portions ft fa hard and blue, weather gray with occasional nodules 
binck chert Scnttered marine fossils; plant im middle Ihieknegs 100 to 
275 ft. Underlies Lower Taggard sh. and overlies Patton sh.; all members of 
cenbricr series [ts | Type on S aide of Second Creek, Just 8S, of Patton, Mon 
roe Co, Also observed in Mercer Co, W. Va, J'resent in Giles Co., Va., und Inereases 
in tbicknoss to SW. until it reaches 475 ft. in Washington Co., Va. Recognised 


as lar N. i 


s hend of Greenbrier River, Pocahontas Co.. W Va 


Patton shale (In Greenbrier limestone-) 
Mississippian: Southeastern West Virginin- 

(W. Va. Geol Surv. Rept. Mercer, Monroe, and Summers 
AO, 48 Patton ah Gray and highly cale,; abundant plants, 
Hs; 10 to 26 ft. thick. Underlies Patton is. ond overlies Sink 
Grove 1; all members of Greenbrler Series [18], Named for ioriatión with 
Patton 1&, but waa not observed at type loc. of latter, ‘Type loc. may be con 
sidered ns in Monroe Co., NE. of Union, along Pickaway-Hilladale road 0.8 mi 
SE. of Pickaway, where it le Z5 ft, thick aud consiste partly of yellow khaly te 
nd portly of cale, sh. Als» observed in Glles Co., Va. and as far to SW. as 
Washington Có, Vâ. where It bs 182 ft, thick 


D. B. Reger, 1f 
Countio pp. 


also marine fo 


Patuxent formation. (In Potomac group.) 
Lower Cretaceous: Eastern Maryland, Delaware, and Virginin. 
W, B. Clark, 1807 (Md, Geok Surv. wol 1, pp. 156, 190), Patuxent fm.—Mainly 
*unü, sometimes quite pure and gritty, but generally containing considerable 
Clay lumps in con 


khaoliniosl feldspar, producing a clearly defined ik 
Hiderable numbers are scattered through the aren, beds The sands frequently 


pass over gradually into sandy clays, and thèse into andll materialk, commonly of 
colored and locnly not unlike the varie 


ren, deposits were cross-bedded, and whole fm, gives 


ated clays 


light color, but often J; 
j m The more 
| of shallow-water origin. Underlies Arundel fm. and overltes crystalline 
roeks of Piedmont Plateau Named for development in upper valleys of Little 


and Big Patuxent Rivers 


Paulian til 
A term that has been applied to a Ul sheet of early Wisconsin age “hay 


ing ite ground moraine in central Minn. down to the vicinity of St 


Paul.” (See C, [R.] Keyes, Pan-Am. Geol, vol, 58, pp, 208, 217, 
and vol, 00, p. 55, 19323.) 


Paupack sandstone. (In Catskill formation.) 
Upper Devoninn: Northeastern Pennaylyania (Wayne nnd Pike Counties). 
I C. White, 1881 (2d Pa. Geol Surv, Rept. Ge pp. 59, 68, 169, 170, 100, 206 


Poupeck sk—Greenlsh-xray or sometimes blulshgreen serpentinelike rock, 25 ft 
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"nai vel 
Underliee Mon 


re aupsek Creek, Palmy 


overlies Paupack aloa, 
L €, White, 1882 (2d Pa. Geol, Surv. Rept. Ga pp. 94, 09-101). In 
Monroe Counties the Panpack s cannot be differentiated but forme 


red sh. and rest or 


ke and 


pert of 
Milford 


Delaware River flags, which underlie Montro 


red sh [See under Deaicare River Hao 


B, Willard, 1650 (Geol Soc. Am. Boll, voL 47, No. 4, pp. 571, 585-587), retulned 
Paupeck ss, for upper memh, of his Rhoholi fni, and replaced White Puupack 
dii with Ban ine memb., the lower memh, of hle Shohola fm Ho etated: 
Paupack s8, is wholly or partly post.Chemung and-part or all of the New Milford 


Pnupaek shales (In Catskill formation.) 


Upper Devonian: Northeastern Penpaylvania (Wayne and Pike Counties) 
l Y ` 


1. C White, 1881 (2d P Geol Surv. Rept. Gs, p. GS) AT t 200 ft, of greenish 
eurrent-bedded sag. terstratfied with green, olive, and occasionally red 
underlie Paopaek quarry rock and spread (hrogüghout the dist, In a 

manner so unchpracteristic tbat I hesitate to propose n name for them. [In table 


à, red end oroen. and ee. to the 200 ft. of beds 


en p, 59 he applied Paupaeck I 
underlying his Punopack ss. und overlying hia New Milford group.] 

L C, White, 1882 Pu. Geol. Surv. Rept. Ge, pp, 4, 911-101) [Ree quotation 
unler Delaware Her Nags. | 

B, Willard, 1026 (Geol. Sor, Am. Pull, vol. 47, No, 4, pp, 571, 555 


of Shohola fm. ta introdüced. for the 200 fr. of red ani re 


underlying Paupack ss, nnd which White described "aa un 


I hesitate to propose a name for them." 


Pawhuska limestone. (In southern part of area Pawhuska formation.) 


Pennsylvanian: Northeastern and central nort 


J. P. Smith, 1594 (Jour. Geol, vol 2, p. 199) Pioehas [p Massive fossiliferous 
1&, 100 ft. thick, in Upper Coal Mensures, Overlies heavy bedded and capa 
hills 3 ml NW, of Pawhosk!] [Osage C€o.]. 

G. I. Adnms, 1905 (U. 5. G. S8, Bull. 211, pp. 61-65), J'awwska Te. of Smith 


consists of 3 distinet member It je possible they nre Lecomptos, Deer Creek, 
and Hartford fms 
L. C, Rubier, 1911 (Okla. Geol. Surv. Bull. 7, | 
thick, overlles Elzin ss. and is basal fin. o 1 
K. C. Heald, 1918 (U, S. G. S. Hull Ge) Poewhuske i A orisa of Ix beds 
lenses of ss, It rests on Elgin 
ume >, 7 te 10 ft: (2) 8 
n succession of BHzht-arrüy Ine 


D. 208-226). Pemhwati Ix, 165 ft. 


separated by sh, with some 


consists of (descending) (10) D 


places a8, and s thin 18, 
with lenses of ss., 100 to 
Tecumseh sh. of Kans: (5) Lecomptonm Is. memb., 6 to 14 ft.; (6) sh. and thin 


: (4) red sh. which probably corresponds to 


red 20 to 35 ft, Ts overlain by a series of sas 

L. €, Snider, 1820 (ON and gas In Midcontinent fields, pp. S4). PawJ^usha d, 
130 to 180 ft. thick, rests on Migtn ss It consists of lx with Intervening shales 
and some ss, leneer, The 1s. at Pawhush is about midway of the serics 

€. N. Gould, 1925 (Okla, Geol Surv, Hull, 35, p. 75) Pawhusha fm Coni 
3 beds of heavy gray lea. with intervening shales; ss. and sh. constitute lar 
of fm. near S. end of its exposure Thickness varies op to 180 ft Includes 
beds btw. Elgin s». below and Buck Creek fm. above 


The top of the “red lime.” or its approx. equiv. where the “red lime" Is not 
o 05 ft 


identifiable, ig top of Pawhuska fm. This div. line Hes from 


below Turkey Run Is. memb. of Buck Creek fm. (See U. S. G. 5. Bull 
686 (M und R), 1312.) 


The town for which this fm. was named is new spelled. Pawhuska 


Pawhuska sand 
A subsurface sand, of Penn. age, in central northern Okla. thut is cor- 
related with upper part of Cherokee sh 


Pawhus 


lime, 
A subsurface Is bed, 10 to 40 ft. thick, lying In midst of Pawhuskn fm. 


of central northern Okla. 
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series. 


Pennsylvanian: Northeastern Oklahoma. 


D. and W. W. Clawson, Jr. 1032 (A. A. P. G. Bull, vol, 16, No. 10) 

n" is field name for a prominen dg tent ser of bods I 
ppm 200 ft, depth in Oklano City ol] field, NEY Okla Orverile- 

Ioover sand lew 930 ft. below Nov la. Consi of (descending) : 1) 

Mas»»wve white to gray fünely erystallime le, 30 > (2) gray bedded sh 

ZU-foot sand near top aud thin ! and ringer r mex part, 110 ft; a 

Is, like No. 1, 70 ) gray bedded sh D fth; (D) modium- to Ire Hi 

angular sand with ngular chert frapu ! ft; 6) le Uke No, 3, 45 f 

(3) gray bedded eb, (8) sand and chert exi t i 


Pawhuski limestone, 


See Pawhuake ls., present spelling of town in Okla. for which the is. 


nimed, 


Pawling gneis 


Pre-Cambrian: Soutu m New York. 


M. Prindle, 1004 (N. Y. State Mus, 23d. Ann, tept, map: text ia ty 
r 


FP, J, H, Merr wing gneiss (Qpre-Camb.).—1| Mapped over part of Pawling 


Twp, Dutche Co, but not near village of Pawling be rept. ia on Boek 
and Pawling Twere of Duteliesg Ci The text description, ty F. 3. IL Merrill, doe 
not mention l*wlingi &5, but deserit Precambrian ones in "a T 
of handed cut nnd injected at many points ty later emptiv 
ond as extending from N. Y. Cite northward through Dutchess C» and isto 
Conn. ] 
ur limestone. 
Seo under tTPowghquas 13,, where is cited only record of name 
Pawnee limestone. (Distinct formation in Kansas and s.) 
Pawnee limestone member (of Henrie mation) in Miss 
in: Northwestern enste Ca d northeastern 
Oklahoma. 
G. C. Sunllow. 1866 ing. Goo], Surv. Prel n. 2 Pa Y Heavy -Ledded 
T. 1 f umd fit l wr y berty í 
cretionary ' f yu uU ch min ly Na, 2 
of zeol. m K 1 top mi f Pawni "T Iwertal 
Marate d [Thi Pawnee 1 nf err | ation] 


generally sceepted definition treats Pawnee ls. as top memb. of 
Henrietta fn in Mo, overlying I tte ah, memb. and underlying 
Bandera sh. 1semb. of Pleasanton fm. In Kans. tbe Heurietta is treated 


group by U. & Geol. Survey and the Pawnee is. as a fm In Okla 


i D 


the Pawnee ls. is treated as a distinct fm. The Kans. Geol, Surv. 


bas réecentüy abandoned Henrietta fm. and now treats Pownee ls 


t Geol, Surv. 


a fm n its Marmaton g 


mp. (See R. C. Moore 


fication hus not been considered 


Bull. 006.) "This changed c 
by U. S. 
Named for 


Co, Kans 


vey for its publicntious 


4 on Pawnee Creek, ne 


Kane 
G. €. Swallow, 1866 (Kang Geol, Surv. Prel, Ropt., pe. 24-25) Paienee 1 cries, 
Serloa of fossiliferous el, and slinle 112! ft, thick, including bel b 
911, Inclusive, of geol. section of cnstern Kans. Underliea Marais id Cygr 
con] series, overlies Fort 8 t 1s, ond iocdudcs Pawnee 15, 23 ite top memb 


*, 
Includes Pawnee Ix. and Labette sh. 
Probably named for its top memb., the Pawnee 1s, 
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Pawnee limestone. 
Pennsylvanian (7): Central northern Oklahoma (Pawnee County). 


0 


N. F. Drake, 1897 (Am, Phil Soc. Proc, wol, 26, pp. 326-587), Pence ls, 2 to 4 


arated from lctiying Pawhuska In by 100 


ft. thick, included in Perm. & 
Bh Named for 
(Kans. Ocol. Surv. Bull 


ft. of gray elay nee, Pawnee 
R. C. Moore, 1 


probably corresponds to Foraker 1s, of pri 


p. 62). Pawnee Is. of Drake 


sent classinention, 


TPawnee Creek beds 

Miocene (middle) and lower Pliocene: Northeastern Colorado. 

W. D. Matthew, 1000 (Am. Mus, Nat. Hist. Hull, vol. 12 
Oreck beds would be a better geographie name for lower horizon (Oyetopidus beds) 
of Loup Fork in Colo. 

W. D. Matthew, 1007 (Am. Mus, Nat, Hist. Mem. vol. 1, pt. 7, pp. 355-374, 444). 
Pawnee Creek beds —Upper beds are clearer and coarser sand, sometimes hardly 
consolidated and sometimes consisting of coarse cross bedded gray $95; lower 


pp 24-225). 


bods are fine muddy sand, semiconsolidated, with sometimes one or more Myers 
of coarse shingle: in places a shingle layer separates upper bede from lower 
bois, Uncon, overiica White River fm. 

H. EF. Osborn, 1909 (T, & G. S. Ball. 861, p. 114). Pawnee Creek dode belong 
to middle Mio, V'fcholeptus one 

H. F. Osborn 1918 (Am. Mus, Nat. Hist. Mem., &, vol 2, pt. 1, p. 19). Paine: 


Ipper Pawnee Creek" óoecurg at 


Oreck series appeirs to tnclude 2 levels 
Sand Canyon, also nt localities W. of Grover, Colo. It belongs to Protohippus 
Hipparion sone (Lower Plio.). The typical “Pawnee Creek" is trae Meryohippus 
zone (upper Middle Mio.). 


Numed for Pawnee Creek, Logan and Weld Counties, 


Pawpaw sandy member (of Denilson formation). 
p t 

Lower Cretaceous (Comanche series): Northeastern Texus and central 
southern Oklahoma. 

R T Hill, 1894 (Geol, Soc, Am, Bull, vol, 5, pp. 3802, 303, 225-3 Pawpaw shales 

or cloys.—Vossiliferous Hyht«drab, very thinly lamimatet 

top of underlying North Denison sands) Ove 


Inaeparable from 
ain by Main Strect 


Qnarry la. ( 
`], top roemb, of Denison beds 


Is. [broad sen 

R. T. Hill 1901. (See under Weno cloy memb.) 

The so-called "Quarry 1s." mentioned above is treated by U. S. Geol. 
Survey as basal bed of Pawpaw memb, which rests on Weno clay 
memb. and is overlain by Main Street ls. memb, of the Denison. (See 
L. W. Stephenson, U. S, G. S. P, P. 120H, 1918) This is definition 
followed by Tex. Geol. Surv. (See Univ, Tex, Bull 

Named for Pawpaw Creek, in southern and eastern part of Denison, Grayson 


1:53, p. 375.) 


Co, Tex 


Pawtucket shale. 

Pennayivanian: Eastern Rhode Island (Providence County) 

J. B, Woodworth, 1899 (U. & G. & Mon, 33, pp, 134, 159-104) Pawtucket shaleg — 
Chiefly coubbenaring shales exposed in several troughs [described] about Provi 
dence, Thickness of beds here included under this term (if we place here all soft 
beds In the troughs described) canto) be safely stated but may rench 3,500 ft 
Well exposed In banks of HBlaeketone River on Division St, Pawtucket, and at 
Valley Falla. Underlie Sockanosset ass. toth Pawtucket shales and Sockanosset 
eee, belong to Cranston beds, the basal div. of Rhode Island Con] Measures 


sa part of Rhode Island fm. 


(Pawtucket formation 

Pennsylvanian: Eastern Rhode Island. 

C, H. Warren ond S, Powers, 1814 (Geol Soc. Am. Bull, vol 139-475). 
Pesotucket  fm.—Name introduced to replace “Coal Measures Woodworth. 
Largely sss, und shales with some cgis. Underlles Dighton group and overlies 
Wameautta fm. 
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Named for Pawtucket, R. I 
Replaced by Rhode Island fm. (See U. S. G. S Bull. 597, 1917, p ! 4.) 


Paxton quartz schist. 


Carboniferous: Central Massachusetts, northern Connecticut, and central 
southern New Hampshire. 

B. K. Emerson, 1898 (U. S. G. S. Mon, 29, p. 185) [Paxton whetatone sehist 
appears in Worcester County column of atrat. table.) 

B. K. Emerson and J. M. Perry, 1908 (Geol Worcester, 
echbiet —Qua mica schist of brownl«h-rray color and 
altermating luhtéer bands of greenish color. Because of abundance of this mix 

axton the mixture may le 


map). Parton 


requently containing 


ture of mica and hornblende schists in the ledges of 
and Bolton gneiss are equiv, or simply 


called Porton schist The Paxton 
parts of one extensive fin 
E, K. Emerson, 1017 (U. S. G. S, Boll. 597, pp. 00-62, 80-87, 234, and 
ht —ZAÀ chocolatecolored, highly micaceous 
en hornblendie lenses, also small beds of mica schist and ls. It 


Pawton quarts 
contains small 
i4 distinctly qtxitie and some of it is highly graphitic, To W. is divided futo 
Qunbin qtzite and Ewing hornblende schist. To E. grades into Oukdale qtxit 
Considered to be older than Brimfield schist Named for development at Paxton 
NW. of Worcester, Masa 

E Callngban, 1931 (N. Y. Acad. Sci. 
Peston achiat redetned and given 

Retalned for the 2 thick members of feldspathic Motite achist and the thin middi 

‘lernmost exposure in Wachusett-Coldbrook tunnel 


Lnnnals, vol. 52, pp. 29, 63, 04, 67, 
ifleanee ns n fm, rather thin à rock typ 


memlx, which in ite 6s 
largely feldspathic but which is mainly biotite schist to W Thick 
feldspathic biotite schist to E.. 1,900 Tt.. to W. 275 ft.; middie mernb,, 400 ft. to 
E. 175 ft. to W.; lower feldepathic biotite achist, 450 to 1,600 ft Overlies Ware 
schiet; underlies Brimileld sehist ma bere restricted and 


sens Upper 


to consider, for its 


The U. & Geol. Survey has not yet had 
publications, Callaghan's redefinition. 


Payette formation. 


Miocene: Southeastern Oregon and western Idaho. 


W, Lindgren, 1898 (U. 8S. G. S. 18th Ann. Rept. pt, < 2-634). Daring earlier 
part of Neocene (Mlo.) n large fresh-water lake oecapled at lenst lower part of 
Snake River Valley, and ite sediments are now prominent features of region,  PFor 
these lake beda Payette fm. bs proposed, and thelr : 
This fm. le probably not same às Cope’s Idaho fm. to which a Pil 
it flows (Footnote 
become 
[ the Inke, 


4,200 to 


pn. 


ix determined ns upper Mio 


are wus 


assigned and which appears to be connected with Inter bs 


Prom results of more extended surveys during summer of 
evident that the Payette and Idaho fms. represent two suecessiv 


the often deformed shore Ine of former being found at ele 
5,000 ft, and those of Intter nt max, elev. of 5,000 ft To separate tlie deposit 
of the two fm» Is not alwnys easy.) ‘Fhe extent of the fm. Is bown in pl 
G7, from which it is seen that it lies 1n front of Boise Mtns nnd occupies whole 
lower part of ridge btw. the Boise nnd the Payette It extends over lary srene 
to N. of the Payette, along the flood plains of Snake River, and [s seen to occupy 
vast areas In Oreg. btw. mouth of Owyhee Ri and Welser, where Snake River 
Canyon begins. On both sides of Tower Snake River tl hlutas of Payette 
attnin helzht of over 800 ft. In Payette Valley $8, of Emmett the sbarpis 
defined bluff of Payette beds rises 600 ft, above the alluvium. Smaller masss, 
detached by erosion, or uplifts, He In intermontane valleys a far E. ns Idaho 
Basin, Along Boise Mina the Payette beds against the irrezul 
and sharply sloping surface of the granite, top stratum attuins height of 
4,100 ft. A total thickne of 1,000 ft. le exposed near Boise, and wells bores 
show géwveral hundred ft. of similar strata below the *urfuce 


fm. 


rly eredi 


of ita extent the fm. Hes nearly horizontal] or dips only n few degrees hie 


ments consist chiefly of granithe light-colored sands, locally cemented by hot-spring 
deposits to hard asa. (as at Table Mtn near Boise) or clayey semiconrolidated he 

Heavy masses of cele. and gravels begin to appear at Table Mtn and reach thelr 
grentest development opposite mouth of Bolee River, in high ridge extending 


westerly Purely ciay deposits are rarer, occurring only in convenient sheltered 
locations nenr the shore Tine or In places where volcanic eruptions took phe 
sal part of fm, at Horseshoe Rend, Jerusalem, and other localities along 


yette, nre small coal seama Fm. rests uncon. on granite. P. H. Knowlton 


in 
tx 
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identifies the foswI plants from it as upper Mio During time of max, extension 
of Payette Lake its surface stood at present elev, of 4,200 ft. Its deposits, over 
ipe of Boise Mtna and filled 


to same depth The canyon must have formed a ford, 


1,000 ft. thick near the ghore, rested against abrupt 


oh! eanyon of the Bal» 


the branches of which reached as far lack as [Idaho Basin. The data are not 
ot present suflicient to determine extent of Payette Lake, though it bs probable it 
was confined to Snake River Valley, enclosed on W y Blue Mtus and on E. 


by divide toward Salmon River. Near ba 


ve of Payotte tm mets of rhyolit 


amd rhyolite tuf occur, but this eruption v of limited extent These flows nre 


contemp, with the Ike beds nnd are interbedded with them. 


Its highest «ta 


is drained) by establishment of present cour 


Snake River below 


lake receded as the canyon was rapidly cut hy 


the mizhty volume of and erosion has steadily proceeded since end of 
Mio. or 1 nning of Plio broad valleys of the Boi», the Payette, and the 
low Snake were eroded In the soft lake beda A new eourse wie established for 
Payette River, which evidently did not debouch at it preset position before 
Payette epoch. The Bolse River, on contrary, maintained ta oh] course. The ac- 
eurnlated gravela were scoured out from ite canyon, ond before the FPlio. 
basaltie eruptio its chanme] In the canyon w deepened nearly to ita present 
level. Ther wis, however, at lenst one temporary chock in this process of 
draining For considerable interval of time the lake remained stationary at 
present elev, of 2,500 to 3.000 ft The deposits and basnit flows of thi» epoch 
are rezarded oa late Neocene (PH0.) and belong ta Idaho fm. of Caps 


) wsimel fossil 


i H, Knowlton, J898 (I S. G. S, i8th Ann, Rept, pt. 3 p 


" 


plants of Payette fm. to upper Mic 

W. Lindgren, 1900 (U. 8, G. S. 20th Ann, Rept, pt, 3, pp. 935-94, 907—958 The 
highest (Mio.) stage of the lake near Boise reached eler. of 4,200 ft., while th 
lower (Plic.) stare Is indicated by term e of sliore gravels al 3,000 ft Tv) wa 
aGepoaited by at jte high stage were named Payette fm. in U. 8, G, 8S, 18th 
Ann, Rept, pt 3, pp. 022, 5, et seq), while for the Jor beds the name 
Idaho fm., proposed by Cope wa retained, studied by him were 


evidently found In (hix division. Near Pros 20 mL NW. of Bols 


the upper Inke beds reach elev, of 4,600 fi North of Emmett, on the Puyette, 
the lower stage ia Indicated by shore gravels at elevations of 2,500 ft. It is 
clear that a cerinin amount of post-Mio. deformation has taken place and 
position of the oll shore Ines, whenever determinable within reasonable limits 
of error, will measure the relative amount of this deformation, Nat "ne eh 
upper line is easier to determine than the lower ta the latter being carved 
in soft lake beds and disinterrating gravel As mn consequence of this, the dis- 
tinctlom btw, the older and younger lake beds, or in other words, Payette 
(Mio.) and Idaho (Ple) fms, is offen difficult It le rarely possible to draw 
exact contact Hines, and tbe two fms, have been Indicated on map by one color 
The younzer beds were laid down nearly eonformablr om the older, nud in fact 


consist of their detritue 


eH, 1902 (U. S. G. S. Bull, 199), mapped "Tert, Inke beds over broad area 


in SW, Idaho, extending from N. of Welser SE. through Canyon, Ada, SW, Dimore, 


northern Owyhee, nnd western Lincoln Counties, to within 20 mi. of hone 
Falls 

J. C. Merrinm, 1917 (Univ. Cnlif, Pub, Bull, Dept, Geol, vol, 10, No. 22, pp. 431 
148) Fiano fm. ie not yet satisfactorily separated from Payette (Eo. or Milo.) 
and from a Mio. or Po. stage which may titerrene btw. the Payette and the 


Idaho, The Idaho Ie either latest Plio, or earliest 1 
J.  Bowanlda, 23 (Idaho Bur. Mines aud Geol Pam. 5). 
River Valley of BW. Idnho is overlinin by 1,000 ft. of rhyolite flows There 


rhyolite tows are immediately overlain by Poison Creek fma of bower Pilo., or 


fm, in Snake 


later ao The mammals of Idaho fm. (which Hes in middle nnd Matter part of 


w Idaho fom, te cenerally made up of eream- 


the valley) indicate 
tinted silt and volcanic ash, and rests uncon., on underlying fm [Idnho fm. as 


usted in previous ropta included all Pilo. beds overlying Payerte fm. (Mio, from 


which it was “separated with difficulty." ] 
V. R. D. Kirkham, 1981 (Jour. Geol., vol. 3! 


1931 entry under Idaho fm.] 


No. 3, pp. 198-201, 235-259) LSee 


Whether Payette fm. is upper, middle, or lower Mio. fs still n debated 
question imong paleontologists. The Idaho fm. is Pica. and Pleist, 
l'"»xne sandstone. 


Permian; Central Oklahoma, 
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C, T, Kirk, 1904 (Okla, Dept. Geol. and Nat. Hist. 3d Bien, Rept, pp. 9-11) 
Payne as-—Ledge of red ferruginous s». which in Payne Co. and to S. replaces 
and is a continuation of Wreford bs, Roughly nodular im places, in other places 
smoothly bedded, In many places known as “iron rock," from its red r nlmost 
vitvitied nppenrance, due to ferrle oxide, "Thickness 10 to 90 ft. I 
Perm. in Okla, 

€. N, Gould, 1927 (Obsolete Okla. names: Univ, Okla. Bull, Proc. Okla. Aend. Set 
vol. 6, pt. 2, p ] Payne $$. proposed by Kirk for ss, assumed to represent 
Penn.-Perm. contact In Okla. red beds, The name never came into populur use. 


Named for Payne Co. 


Payne Branch sandstone, (In Hinton formation.) 
Mississippian: Southeastern West Virginia, 


D. B. Reger, 1026 (W. Va. Geol Surv. Rept. Mercer, Monroe, and Summers Coun- 
tics, pp. 296, 352) Payne Branch ss—Usually greenish gray or reddish bre 
and shaly, 20 to 35 ft. thick. Underlies Lower Avis sh. and overlies Payne 
Branch sh.; all members of Hinton group [fm.]. Type loc. on N. side of Payne 
Brapeh of Fivemile Creek 0.8 mile SW. of Caperton School and 2.2 ml. of 
Hatcher, Mercer Co, Also observed in Summers Co. 


Payne Braneh shale. (In Hinton formation.) 

Mississippian: Southeastern West Virginia. 

D, B, Reyer, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Countie 
pp. 206, 353). Puyne Branch $^.—HKed and vurlezated, 15 to 20 ft, thick, Under- 
lies Payne Branch ss. and overlies Hackett 589; all members of Hinton group 

[fm.]. Type loc. sare ss Payne Branch ss. Also observed in Summers Co. 


Paynes Creek basalt 
Late Pleistocene or Recent: Northern California (Chico quadrangle). 

H. Hamlin, 1921 (Dept. Int, U. S. Reclamation Service in cooperation with State 

of Calif, and Iron Canyon Project Association, App. 1, pp. 47, 50, 58, pl. 2). 

Payneg Creek bavalt,—A very porous fm, of ba tie lava, few ft. thick nt edges of 

flow to 70 ft. thick in old valley of Paynes Creek It owed down old vallor of 

Paynes Creek, completely filling it, 2nd also Gling Iron Canyon for at leust 1 or 2 

mi, and possibly much farther. Paynes Creek has since cut a new canyon through 

the basalt and underlying fma. down to and nearly through aggl No, 1, The basalt 

is underlain by old stream gravels, which rest on upper tuff, which in turn 

I 


regia on nggi. No 
C. A, Anderson, 1 (Univ. Calif. Pub, Bull. Dept. Geol Sei, voL 23, No. 7, pp 
240, 243, 245). Paynes Creek basalt followed present course of Paynes Creek to 
Sacramento Hiver, possibly Ming Iron Canyon for short distance. Since then all 


traces have been removed from Iron Canyon Paynes Creek was displaced by the 
java, nnd has since cut a new canyon through the basalt and into underlying 
Tuscan fm. for depth of 50 ft. This flow bs much Inter in axe than Red Bluff fm, 
and many of the other basalt flows of region. It may be very late Plelet. to Hecent 


tPeabody granite, 
Devonian or Carboniferous: Northeastern Massachusetts. 
C. H. Clapp, 1910 (Igneous rocks of Emex Co, Mass), applicd Peabody granite to 
granite whieh he in 1921 (U. 8. G. 8. Bull. 704) inchuded in Quincy granite, us did 
B. K. Emerson in 1917 (U. 8, G. S, Bull 597). The Quincy granite covers a 
large part of Peabody Twp, Essex Co, where it ls quarried under came "Peabody 


tPenceable sand. 
See under Gerty sand. 
Named for exposures along Peaceable Creek, Pittsburg Co., Okla. 


tPeace Creek beds, 
Pliocene (lower): Southern Florida. 
W. H. Dal, 1891 (Phila, Acad, Nat, Sci. Proc, for 1801, p. 120). Peace Creek 
beds.—Have been exploring Peace Creek, where the fossil bones + found, and 
have determined strat. relation of beds they come from, They > under marine 
Plio. bede corresponding to part of Caloosahatchee beds and overlic or are mixed 
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with older Plio. phosphatized rock which has many of the Caloosahateliee shoella in 
it but which om the whole seems rather older The bones from Peace Creek, which 
are derived from one original stratum not over 2 ft. thick, are older Plio. beyond 
question 

A local facies of Alachua fm. {See G. C. Matson and F., G, Clapp, Fla 
Geol, Surv. 24 Ann. Rept., p. 133, 1908.) 

Named for exposures on Peace Creek, De Soto Co. 


Peace River sandstone 
Cretuceous: Alberta. 


H. M. Ami, 1900 (Roy. Soc. Canada Proc, and Trans, 2d ser., vol. 6, ace. 4, p. 216) 
I goed to Cret, or "Tert, but all later Canada Geol Surv, repta assign it to 
Crot., and Allon and Rutherford, Alberta Restarch Conn. Rept. 30, 19 


assign it to Lower Cret.] 


Peach Bottom slate. 
Pre-Cambrian (Glenarm series): Southeastern Pennsylvania and western 


Maryland, 


J. P, Lesley nnd P. Frazer, Jr., 1880 (24 Pa. Geol. Surv, Rept. Cy. map of Laneastw 


Co.). PFeach Bottom roofing at Shown we older than €hikis [Chickies] qteite 


and younger than chlorite achist.] 
J. P. Lesley, 1885 Pa. Geol Surv, Rept. X, map 35 mapped Poach Bottom 
roofing al. in L 
Chikis quete 
E. B. Mathews, 1904 (Am, Jour. Scl, 4th, vol. 17, p. 145), showed Peach Bottom 


ter Co. Pa, us overlying chlorite schist and underlying 


alates overlying Curdi/f quarts cal 
wW. B. Clark, 1904 (M4, Geol Surv. map of Marford Co, Md.) Peach Bottom 


Blue-hiack roofing slates, bedding obscured clen vue Thicknes 1,000 ft 
Overtie Cardit, 

E. B. Knopf and A, I. Jonas (Am, Jour. Set, Sth, vol. 5, pp. 45-48, 61-602) 
beach Bottom sl is top (m. of Glenarm series, ang overlies Cardiff! egi 


Named for exposures at Peach Bottom, York Co., Pa. 


classified by U. S. Geol. Surrey nas 


The Glenarm series was formerly 


"Alponkian," but, that term having been discarded as a time term, the 


Glenarm is now classified as pre-Camb 


ch Luke diorite. 
Agel?) : Eastern New York (Dutchess 


it, Balk, 1956 (Geol, Soc, Am, Bull, vol 47, No. 5, pL 1, ete). 


County). 


Peach Orchard sandstone, (In Pottsville Tormntion,) 
Pennsylvanian: Northeastern Kentucky {Morgan County), 
woh Orchard s0., 


L- €, Robinson, 1027 (Ky. Geol, Surv,, ser, 6, vol, 26, p. 239). P 
a clil-forming gs memb, of Pottsville series of Morgan Co. that is well developed 
where the “rossi! Lime" is found Is rather dense and fine grained ss. overlying 
the “Fossil Lime.” Lies lower in Pottsville than Homewood ss. [Type loc, uot 


surted. J 


Peacock formation, (Of Double Mountain group.) 
Permian: Central northern "Texas {Stonewall and adjacent counties). 


3027, p. 45). Peacock fm.—The pnrt of 


Ine fm. and below Tringalc Named for 


L. T. Patton, 1930 (Univ. Tex, B 
Double Mtn group lying ale 

cork, in W. part of Stonewall Co, A prominent gyp 

of fm. T ts almost 


rained friable s 


exposures at town of 
neon usp, memh) i» taken asa be 
d sandy sh, argill, fine 


Peacock consi 


à few gyp. beds, 


memb, (2 
entirely of brici 


and very few thin and nonpersistent beds of dol Some gi nnd blue sales 
nnd | occur About 100 ft atiy Rwenson gyp. occurs Orinna gp. memb, 
With exception of these two gyp. members there are no other prominent yp, 
beds in Peacock £m. Upper fourth of fm. has been eroded away all over county 


except in SW. part, where it is protected from erosion by overiying T: 
Cre! Thickness 700 to SHO ft, the upper 300 ft. of which has been removed 


by eroslon ever most of county [Some peolacists apply name Flaine fm. ta n 


beds below Whitehorse s (which overlies Dog Creek eh.) and above Chickasha fm. | 
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N. Hl, Darton, 1982 (unpublished statement) The division btw. Dog Creek sh. and 
Peacock fm. is at top of the Dog Creek, which interg rades with the Bisine, and the 
be separnted, [This definition is the one adopted by U. B. G. 5 


two 


Sce 19327 ap of 'Tex.] 
E. H. Sellards, 1933 (Univ. Tex. Bull p, 168), swensonn gp. of Patton 
ls apparently same os Childress dol. and gyp. memb, of Blaine fm. and is discarded 


Peacock sand 
Local name for 1400-foot sand (in Shawnee group, I 


Kans. 
Peale formation. 
Mis «ippian: Northern California (Taylorsville 


J. S. Diller, 1968 (U. 8 tull 


to brown slaty sh., sometimes 


) Peale fm Of variable ehameter tedidialhi 


ray or greenish, | 


ding into Ltuffnceous gs. nnd fiue 


1 volcanic material 


orl... le most common, The fine contains mu 

red lapillh and small lenses of calc, matter Thin beda of J uso 
oceur, and masses of black, or red chert form prominent ledges Th 
tumace beda well exposed and fossiliferoua on horse trall from Ward 
Creek to Veale diggings, aleo beyond Losselkus nd tò within abont a He of 
Lucky 8 road, The chert is best exposed nenr of road just. E, of Tku 
where there ls a prominent ledge of red-tanded chert full of quarts velns, but no 


Hed siliceons sl. 


to Veale dig 


with it, as on tloughe 


considerable amount of hemat 
and chert occur near summit along trail from Wards 


well as in divide at hend of Hinchman Ravin [Fossils listed.] The [m 


cous rocks, meta-andesites 


almost completely surrounded ly 
tic mnterlal of samo sort It evidently repre 


müde up of pyrach 


of volcanic activity, although the immedi enveloping rock ma LT n l 
part intruaivx Thickness 1,400 ft, Le ov hy Res msctn:andesite. I Mer 
than Koblnaon fm, and younger than Shoot 


imestone 


md Middle (?) Ordovician: Southwestern Virginia 


1907 (Min, rem, of V by T. L. Watson, pp, 127-125, 144, 148 
mry 1 At Ponrisburg, [Giles Co.) Va consist f (a ending): (I 
Light-croy compact Ia with gastropods almndant in lower beds nud Ostracoda [dr 
part, OO fr; (2) fme yrnained dove Is, 20 fti; (92) embedded t 1 
(3) lgbt- to dark«urny, onera rely | in lower 
massive cherty dede in upper div. ft. ; (5) Is. ubery Ine « 


Iy cherty in lower leds Girveanella x 
ay mottled mnesive foxsiliferons 13. leaving a 


rt Underlies Mocenesin Is. and overlies Knox 


ear 
Lbundant 


pred chert upori 


n part of SW 


1909 (1 Geol. Surv. Bull. 2A, p. 171). In north 
of the marbles and thin-bedded lea, of the Holston, heavily bedded 


R. 8. Bassler 

Yn, in p 
and darkblue Is. is found, the exact equivalency of which h 
sional new name Pearteburg ts 


gray not been 


determined, and in "Min, res, of Va." the pros 
os employed It ia a m» name of M. R. Camptell several ye 
A1 Preariahura la, occurs 


ra 


TUM 


R. O. Ulrich, 1911 (Geel. Soc. Am. Bwl, vol. 


in Pearisburg trough Li lv contemp. with Hoeislell ah. Underlics Moccasin ls 
Uneon ries Holston te Is of late Chazysn (poxt-Stonea River) ago. 
“rl shale. (In Sumner group.) 

Permian stern Kansas nnd southeastern Nebraska. 

J. W ^ 19009 (Kana, Acad. Scl Trang. nop 255) Pearl zhol 
Succession of red, blue, and green shales, 7 overiyl Herington Is , 
underlying Abllone egi AN dncbluded In Ma 

In 1927 the beds previousiy enlled “Pearl sh. memb. of Marton fm.” were 


"red to overlying Wellington fm., because of difficulty of separat 


memb, was nbandoned by 


ing them from the Wellington, and Pearl 
l. 
1920.) However, the 


nod U.S. G e under Wellington 


L| 


both Kana. Geol. 


revised classification of 


Condra excluded 


Perm. rocks of Kang and Nebr. by R. C. Moore and G. E 


Pearl Wellington and treated it as a distinct fm. as did 


YA 


EXICON OF GEOLOGIO NAMES OF UNITED STAT 


1621 


R. C. Moore, 1936 (Kans. Geol Soc. 10th Ann. Field Conf, Guidebook, 


Moore also reet 


ted Wellington eh, to upper part of the 


p 


Wellington of prior usage and applied new name Donegal is. (divided into 


3 members) to the beds overlyi Pearl sh, (also restricted) and under 


Iving his restricted Wellington £m. 
See Kans-Nebr, Perm, chart compiled by M. G. Wilmarth, 1966, 


Named for exposures at Pearl, Dickinson Co. Kans, 


Pleistocene: Southwestern Kansas. 

ash.—WHle- 
123 ft. thick, 
inderlying vela | tò be lan 
Plió. and to belonz to Tule div, of Cummins (Equus dada of Cope). Named for old 


I V, Cr 


read horiten of white to brownish, rarely 


gin, 1598 (Colo. 


eh, volcani 


nesdown maris and overlying Meade Supposec 


xt office of Peariette, Mende Co. 


E. Hnworth, 1897 (Univ. Geol. Surv. 


ma, vol, 2) As it Is t open question re- 


arding true pature of material nnd much more gò 


remrding its mode of deposition, 1t 1s bardi sirable nw mny eoneluxions 
from thelr supposed origin, and it the Little «olated 
patches together asd assign them to a geologic terrane including nothing else 


Pearl Harbor series. 
Pliocene: Hawatian Islands, 


C. IL Hitehcock, 1912 (Geel, Ree, Am, Bull, rol, 


Pear] River series, 


Pliocene: Hawalian Islands. 


C, H. Hitchcock, 1900 (Geol Soc, Am. Bull, vol. 11, pp 


Peay sandstone member (of Frontier formation). 


rthern Wyoming (Bighorn County) and southern 


Upper Cretaceous: N 


Montana (Carbon, Bighorn, Stillwater, and Yellowstone Counties), 


F, F. Hintxe, Jr, 1915 (Wyo. Stute Geol Ball. 10, | Peay 
ind. light-brown vith | I andy concretions in central part and c 
layer at top, but no interbedded carla Thickness 150 to 200 ft Is se A of 
Washburne, Separated from overlying Torchiight ss. (top bed of Benton) by 350 


to 400 ft, of Upper Benton sh. (consisting of Wack adobe sh. and 


a thin bed of rather fine cxL), with while 
Benton sl, which tontalns Mowry 


bentonite, and, nt lx 


Rèsta conformably on Lower 


C. T. Lupton, Jan, 21, 1916 (I Iul pp. 107, 1069, 171, ete), treated 
Peay 88. mend. of Front stated ut it is 45 tl. thick £n Basin off 
field, where it Ties 292 ft, below hes mb. and 138 ft. above Mowry sh. 


Named for Peay Hills, Bighorn Co., Wy 


Peay sand, 


Drillers’ name for subsurface sands at or near horizon of Peny x&. 


memb, of Frontier fm. 
Pecan Gap chalk member (of Taylor marl). 
Upper Cretaceous; Northeastern Texas and (7) southeastern Oklahoma 


(McCurtain County). 


L. W, Stephenson, 1918 (E. 5. G. & P. P, 1201, p. 155) Pecan Gop chalk mcinb 
of Taylor marl About 50 ft. of hlulshi-zra) «htly bituminous, more or Iess 
argil nnd sandy chalk, weathering light |I white, Lower 10 ft. Is typleally 
exposed in a cut of Gulf, Colomide and Santa Fe Ry 4% mi E. of Pecan Gap, 


on Wolfe City ind mem. 


7 (Okia. Gol. Sary. Bull. 40H). Pecan Gap eho!b nnd 


Delta Co. 


W. Hopese 


4l but undoubtedly afe present across 


&hnhes and sands sre nt present concen 
southern tip of McCurtain Co., Okin. 
C, H. Dane and L. W. Stephenson, 1928 (A. 


changed name to Pecon Gap tongwe of Ana 


vol 12, pp. 41-58), 
od it as resting 


on Wolfe City sand memi. of Taylor mari 
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L, W. Stephenson, 1929 (A. A. P. G, Bull, vol 18, p. 18350) Pecan Gap tongue 
of Annona chalk in NE. Tex. in separated, both from Wolfe City sand monly 


dow and from typical Taylor mar] above, by unconformities, 


of Taylor marl | 
marked everywhere hy phosphatic nodules and casts of fossils 


The name of this unit now in use by U. 8. Geol Survey is Pecan Gap 


chalk memb, of Taylor mart. 


Peeatoniea dolomite member. 

Middle Ordovician (Black River): Northwestern Illinois, southern Wis- 
cousin, northeastern Town, and southeastern Minnesota. 

O. H. Hershey, 1894 (Am. Gool, voL 14, p. 175). The Buff te. underlbes n narrow 
strip skirting St. Peter s, of NW. I. on S. nnd W. sides, It tx moderately thick 
bedded buff or light-brown dol, argill., and nearly free from fossils Thickness 
20 + tt. ; thins out to NE. Grades Vito overlying Blue la. nud down into St. Peter se 
Designation Buf le. is deceptive, for under cover it is as frequently blue as the 


inps Pooatonion tx would be more appropriate, ms it i» Dest 


Trenton above it. P 
exposed in Peentonien Valley, near Wis. line, and northward 
0. IL Hershey, 1896 (Am. Geol, vol 18, p, 72), used, in table, Pecatonica bo, 40 f! 


o 


thiek, beneath "Trenton Ia. and above St. Peter ss, 


See also O. H. Hershey, 1897, Am. Geol, vol. 20, pp. 00-67. 

This name appears not to have been again used until revived by A. C. 
Trowbridge et aL, 1935 (Rept. 9th Ann. Field Conf, Kans. Geol. Soc, 
fies. 1. 2, pp. 64, 70, 71), who divided their expanded. Platteville ls. near 
Dubuque and at other places in Iowa into (descending) Spechts Ferry 
sh. memb., MeGregor ls. memb., Pecatonica dol. memb, (“Lower Buf). 
and Glenwood sh. memb. Thickness of Pecatonica memb. 16 ft. at Gut- 
tenberg und MeGregor, Towa; 30 ft. near Dubuque, Iowa; absent in 
southern Minn On p. 286 of this Conf. Rept. G. M. Kay deseribed 
Pecatonica or Lower Buff memb, of Platteville fm. as composed of 
henvy ledges, up to 7 ft. thick, of rather dense blue, buffweathering 
mag. Is. or dol, whieh in northern HL, SW. Wis, and NE, Iowa succeed 
Glenwood memb. of Platteville fm. and underlie MeGregor memb. of the 
Platteville, From max. of 30+ ft. in northern IL, it thins to 15 ft. in 
Winnebago Co, HL, and is absent at Preston, Minn, On p. 256 he gave 
thickness of Pecatonica (“Lower Buff") memb, near Platteville, Wis, as 
21 ft. S in. Kay also stated that Pecatonica Is, of Hershey is Lower 
Butt ts., 
I. On p. 297 of this Cont, Rept. C. A. Bays and G, O. Raasch stated: 


and that it was named for Pecatonica River, Winnebago Oo., 


Writers are opposed to use of Peeatonica. for Lower Buff. As originally 
proposed Pecatonica included Glenwood horizon and had no specific type 
loe, It seems preferable that a new term with a specific description and 
no confusing antecedents be introduced for this memb. [but they do not 


propose a substitute]. 


Pecatonica til, 
A term applied by C, [R.] Keyes to n pre-Wiseonsin till sheet In NI (See 
Pun-Am. Geol. vol. 58, pp. 208, 217, 1032. 


Pecksport member, 
Middle Devonian: Central New York. 
G A. Cooper, 1930 (Am. Jour, Sei, 5th, vol 19, pp. 134, 210, etc). Peckeport 
mon. of Marcellus fm.—'"Vhe bard resistant Solaville memb. of Marcellus | 
eneceeded by Peeksport memb., consisting of soft aren. sh. that crumbles to small 
fraxzmenta when exposel, In Morrisville quad, thia ted ia characterized by 
Leloriynchus laura in association with many typical Hamilton fossils Type 
section ig in Livermore Gully, 1 mi. E. of railroad switch at Pecksport, where 
it fa 153 ft. thick Rastward the memb, thins to 90 ft at Button Falls, 8. of 
Leonardaville. At this place it is n coarse sandy sb. abounding in typical 


Hamilton pelecypoda, expecially Grammusia alveata. Grades [nto overlying Mott- 
i à 3 yng 
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ville memb of Skawentele h The Pecksport be identified to W typi 

gc ) far V It « thu x»xtenxive with th 5 
iy ` f Pi Weeds it grades lat ily int © nrer hai char rigs! ! 
Letorhbync! foere, fors pper rt of Cardiff sh. and not divisie from 

Peco urle 

Permian (7) New Alexi 

R, Kew 150! g niler Cin ro Pii Mrlvatilon of nam given, ] 
‘coos formation 

Porminn: Southeastern New Mexic Hoswi artesian basin) 

A i Fledler and S. S. Nye, 15 8. G 8 W. 8, P, 020) Picon fm.—A 
! Ologic unit Consisti letly f T^] beds, v anbrdrite, Impure 5., light- 
colored fine sand, und fnterealated thin b of max, or dolomitie Is ind dol 
Uncon, underli the Triassic E, of Pecos Hiver nod s Vieucho Ta wit 
uncon. Jomiy Dase of fm, variis considerably In 
of Salt Creek and notably hig [ex mi. S, of 
it within the rtesinm bua top, In serve 
laternlly by Carlsbad | tongoc of Capitan Is, whie 
tongue of Pecos Im, Which to &. becomes replaced 
part of Peco away W, of 
ext a a few mt t 
ir posure ru 
represented on ip of 
MeMillan and na ike MeMillan. The beds here named Picacho 

are believed j this region to be strat equiv, of Sar 

And ln of ] © Wen referred to by that mame for year 
i ?1, NO. 7) Pecos fm. abandoned, being here 
Per Canyor ] bed Kustt fi Sulado bâlite, 

feral extension of upper part of Castile anhydrite of 

k Bluf lm Latter fm. ineludes ennivalents of (descend 

(ww memb, Queen memb. and underlying beds that 
who 1 ie het thandaned for San Andres I The 

Pierce Canyon rodl are now cla fled I'riaslt 
Pecos Canyon sandstanc 

Permiun: Northeastern New Mexico (Sant Rosa to Tucumcari) 

T, K. Knox, 1020 (A. A. P. G. Bul ol 4, pp. 90-101 Pecos Canyon sa — 
\ moiselive x». that divides the red beds, which overlie Magdalena group into two 
roup the uppcr “Red Neda” and the tower “Rod Bods—412 Banta Rosa-Tueumenari 
egion 

Pecosan series 
Pecosian serios, 

Terms introduced by € R Keyes Iowa Acad. Sci. Proc., vol. 14 pi 
005.998 1007) to o I ate ert. Lino Estacado sands nlong Rio 
Pecos of western Tex imal « eri {See his Conspectus of 
geol, fms, of N. Mi 1545, pp. 2, 1 s essentialiy all of thi 


lia. section of the Liane Estacado region.) 
Pecos Valley red beds, 
Permian and Triassic: Southeustezn New Mexico, 


J, W. Bade, 1910 (Am. Jour. Scl, 4th, rol. DO, | 131-4) Pecos Valley red bels — 


Thin lee, and covered slope npparentiy eoniposw] « oft ss clay Overlio 
n series in irlsbnd region 
Cc 1920. (Am, Jour. Sen, 4 voL 4 J 00-1265) The Fee Valley red 
op along foot of E. flank of Sacramento Mina and underlie mlluvium 
in lower Pou V ley The N ITE X outerop | i known at present They 
extend S. into Torah Basi Tex i E. under Near IZ. base of 
Guadalupe Mtna the Capita ‘ nurses along the strike info Pecor Valley red bed. 
The transition £s well seer n walle of Roi Arrovo, 20 mi. W. of Carlsbad, On 
E. Hank of Sacta n I N. flank of Guadalupe Ming the Pocos Valley red 


beds He on 


Includes Pecos fm. (Perm.) and overlying Triassie red beds 
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Pecursinn sèries. 

Picursian series, 
Terms introduced by C. [R.] Keyes to cover upper part of old. pre-Camh, 
rocks in N. Mex. (See his Conspectus of gool. fms. of N. Mex, 1915, 

pp. 4, 10.) 


Polco group. 
Peedee group. 
Pennsylvanian: Eastern Kansas 
(Kane Geol. Soc, Gh Ann. Field Conf. Guldebook, pp. 93, f 


R. C. Moore, 11 


Peedee Qgroup.—8h. and thin Is. up to 100 ft, or more thick locally, that overtic 
Stanton is, and underlie pre-Virgil wneeon Includes (descending) Hardesty sh., 
Iatan 1&, and Weston sh. "Phe Weston and Intan are defined as previously The 


ah, overlying the Intan and occurring beneath the uncon, is designated Hardeaty 
sh.. from a locality im Smithville quad., Mo. In some places, as along Kansas 


tiver, no representative of Peedee group remains, and basa] ss. and cgl of Virgil 


sories rests directly on Stanton 1$. 
N. D. Newell, 1035 rv. Bull, 21, p. 79), For the dominantly shaly 
strata btw, Stanton Ia, and base of overlying Virgil series Moore is introducing 


(Kana, Geol 8 


Pedee, from stream near Weston, opp. Leavenworth, on Missouri River. [in 
letter dated. Sept. 3, 19 N ll stated this orech le epelied. Peder (not Peedee).] 
R. €. Moore, 1956 (Kans, Geol, Surv, Bull, 22, pp. 187-188). The strata btw. top 


nd discon. that defines top of Missouri series are Included in Peder 


is group, but it is clear they 


of Stanton Is. 


group These beds were formerly included in Doug 
abould be separated from the rocks that discon, overlie them. The Pedee beds are 
designated a separnte group, rather than an adilition to Lansing group, beeaune 
latter beds nre a well-charaeterized compact strat. unit consisting mainly of bs., 
and because the conformable woper wiy of Lansing group, 28 previously drawn and 
here accepted, fs & more usable strat, datum in mapping and in $ face studies 
tb Mist 


ibove It is probable that in some places 


contains 2 


wuri discon, The Pedee 


than the unes surface of the po 
fms, Weston sh, below and Intan 1s. 
where Jatan Is. is present there ig a certain thickness of ah. Above the Iatan 

A ther should be Included tn 


Pedee group. Such conditions may exist along Missouri River in vicinity of Iatan 


that belongs below the post-Mi»ssour] discon ye 


und Weston, where part of the poorly bedded sandy and clayey beds btw. top of 


Jatan 18, and base of Sibley coal possibly belong to Missouri series Evidence of 
ition ef Ddy btw. Missouri and Virell deposits is lacking here, but nas 
belongs is only 5 to 20 fL, this uncertainty 


the bdy at top of Iatan la. stically 


exuct pos 
much as thickness of zone In which bid 


is not of great Importance, In 4 t pre 


the most useful, and accomlini group is rded as tneluding no beds 
nbove latan ls. The term Hardesty għ, is ther abandoned. It was not 
properly defined. Thickness of Pedee group 1004+ ft. SE, of St. Joseph, Mo.; it 


] in Kansas 


been removed by erosion. throughout much of Platte Cò., Mo., 
River Valley; in southern Kans. it is 200 ft. thick in places; la well represented 


in eist-eentra] and SE. Kang. 


Pedro bentonite bed. (1n Pierre shale.) 

Upper Cretaceous; Northeastern Wyoming and southeastern Montana. 

W. W. Rubey, 1920 (U. &. G. S. P. P. 165A). Pedro bentonite bed Hnrd white 
Hy 20 ft. thick, but not widespread Lies at Daad of 


na ve clay and tuf j 
Gammon ferruginous memb., the basal memb, of Pierre sit. in NE. Wyo. and SE 
Mont Named for exposures near Pedro, sec. 5, T. 45 N., R. G3 W.. Weston Co., 


Wyo, 


Pedroian. 
A time term used by J. E. Enton (A. A. P. G. Bull, vol. 12, p. 135, 1923) 
to cover San Pedro fm. ns restricted by him (to basal part of original 
San Pedro) and his overlying Hall Canyon fm. or to all of lower Pleist. 


Peebles dolomite, 
Silurian (Niagaran) : Southwestern Ohio (Adams and Highland Counties). 
A. F. Foerste, 1029 (Ohio Jour. Seb, vol. 29, No, 4, pp. 168-109) Peehles dol. 
of Highland and Adams Counties 1s Guelph of Canada, and therefore belongs 
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above the Cedarville of Springfield area, which IgeRacine of WV the Ravine 


being directly under the Guelph in that State 


F. Foerste, 1931 (Ky. Geol Surv. ser. €, vol. » 191). Peebles fm. is typi 
cally exposed at Peeblea, Ohio, where tt includes the part of the Niagaran which 
intervenes btw. top of the Bisher W. of town and base of the Greenticld 2 or 3 
mi. eastward, At Hillsboro the Lilley fm. interwenes btw. the Bisher and the 


Peebles, Fossils Usted, Fau le Guelph Peebles fm. can be trneed S, ns far 


is Ohio Hiver, in Adams Co, where « acteristic Guelph fossila occur on the 
hills facing the r 
F. Foerste, 1055 (Denison Univ. Bull, Jour Lab., vol. 30, p. 154), stated 
Peebles dol, underlie Greenield dol (Cayugan) nnd overlies Bixher fm. and 
B. of Lewis Co. Ky On 


& of (deseending) 


river, Not exposed & of I 


stated Niagaran 
Lilley fm., 


ux iven 


that none of them 18 knew: 


section at sboro, Ohio, cor 
Bisher fma Ribolt sh., Alger day sh, and Dayton | 
on other pp. of this paper, especially 144, On p. 


ie bbw, Peebles, Ohio, and base of Greenfield dol. sever: 


type section 


Peedee formation. 


U 


pper Cretaceous: Coastal Plain of eastern South Carolina (Florence and 
Horry Counties) and North Carolina. 

Rufin, 1843 (Agric, Surv, S, C., Ist Rept.. pp, 6-7, 24-27) Ihe maris of 8, € 
tly abundant to be valuable for re of four different fms. 
ge^, aud each of distinet and marked character In regard 


ng 


which are sullleter 


to certain 


or geolog 
minor pectlarities, though all agreeing in main chemical ad agricultural chara 
teristics, os defined above, and whieh only are of imporiance (o the value of 
marl, That which I shall term Perdee bed is oldest marl, and is af great 


pd which is so fully developed in 


condary fm. (and that div. enlled the C 


manifest from its characteriatic fos Helemnites 


"eertajted, 15 


Americans and Kaogyra costata} This bed, so far us I 
limited to land bordering on pnrt of g t Peedee River : 
tarivs, as Black River; all the fm. being connected and lying in Marlon, Williams- 
which I 


some of ite tribu- 


burg, and Georgetowm districts, The next oldest fm. of 


shall designate Great Carolinian het. It extenda from ] 


aerogs the Savannah Though this fm. is ated from th 


Tert.) in the geological s or in n by of two 
entire periods, or intervening successive ithe newer Crot. and the Rocene 
or lowest nnd oldest of the Tert., both of which are her tirely wanting), still 
the former two ar n he Poeder would be 
dificult to describe oi ug eontinually to the other. There 


the secondary or Peedce bed 


fore, In the deecription ti 


and connected wil tw nbo embraced, 30 far as 


overlyir 


regards fts position and : Marinig ite oth charactertstic tò 
be considered separately, 2 part th whole Mio, fm. of the State It fa 
the secondary fn» in that vicinity only to whieb E give I name of Peetdeo bed. 


ling 
dividing Georgetown and Willmmesburg districts. The Peedee bed is of peculiar 


This peculiar fm. 1s known a3« low on Peedee River as Britton’s ferry 


character and very different in appearance from all other f: in S, C, Itoccurs in 


alternate layers of hard marlstone and soft marl, sundry of which are to be seex 


in one seetion Both the wherever they ie the Mio, nnd also higher 


up than the latter extends, are of a dark sh-etay color; and each is of 
homogeneous texture, the marl like an impure clay and the marlstone like a 


ained hard stone. Lower down the river than any Mio. 


compact amd elos 


sh. The 


is seen, the upper maristone of the secondary or Pecder hed ia yellow 
marl is poor compared to most of those of the grent Carolinian bed and to 


the adjacent Mio, maually not more than from 30 to 49 pereent, The marlistone, 
however, is rich, varying from 66 to GS, and the litt that hàs been te 


burnt to white and excellent lime The charnetertistic fossilis, Rolemuttes 


Hoogvre covtata, ure not found diffused generally, but are very abundant at par 
foh’s ferry fe the best suppiled 


Heular places, of which the bluff at 


The present definition of Peedee fm. corresponds to Ruilin’s definition in 


lithology and paleontology. It uppermost of the Upper Oret fms 
of S, C. and N, C; it uncon. overlies Black Creek fin, and is eve 


uncon. overlain by Tert. or Quat, deposits; and it consists chietly of 


dark-green or gray, linely micaceous, niore or i8 glauconitic and urcill, 
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sands, many layers of which are cale. and some sufficiently « 
an impure is. Irregular concretionary masses of impure ealeium c 


honate occur in places. Dark tn: interstralifled with the 


sand. Thickness 0 to 886 ft, In m ‘niload der 
send, but that lithologic term is t i is i it 
fm. of Ripley age. (See L W Cc, G Surv.. vol 


posures on Great Peedee Rive 
Ferry, on W. side of Peedee Rivi 
According to C, W. Cooke (U. 8. G. S 


type loc, of Peedooc fr 


may be taken 
Esrogura cancellata, whieh in N. €. form base of Peedee fm., are nbsent 
Burehes Ferry 


TPeedee marl 
on and Florence 


Miocene (upper): Northeastern South Carolina. (Dar 


Counties). 


E. Rutin, 1843 (Agric. Surv, & €, 1st Rept., p. 25). Although on earlier f 
nbove rept Rumin distinetly si 1 mt he applied JPeedee bed to the secopndar? 
he mari ier Feedee River à Hoods 
"rhe two being dibeulit to i," ] 
n ip of 8, C, advanee copii published 
1807 (Summary of minera t 
ee Dee maris (abo Pee Dee phase). — This phase is 
Pee Dee River are: rom Darlington to Allisons 
l'erry ; it l X le very interrupted! up Lynches Hl» to u 
i f mari, 1t ol overlying 6 fL ò Joose 
oliately restin on Goose Creek mar] presenta about 3 
wari consisting of a matted mass of sbells (principal 
a incite) the uppi 6 ft. has been todurited in 
omprises large numi» of Pecten eb ete.) 
rincipally observed along Lynehea Ri 
Name contlict with Peewlee fm, of he Cret be Mio. bed is Duplin 
marl, according to studies of C. W. Cooke 
Named for exposures in Peedee Hiver region, N 8. C. from Darlington 
to Allisons Ferry 
Peedee group, Pennsylvanian, Kans. Ree Ped oun 
Peedee River m 
Upper Cretaceous: Eustern South Carolin: 
F, 8, Holmes, 1870 (Pho e nx f S. t imn 12 
Same as Peedee fin. 
l'eeker sumt. 
he subaurface nd Cow Run o Peker nd of Washington Co., Ohio, 


the Peeker sand of Morgun, Athens, and 
Freeport 88 (W. Stout et aL. 


is Lower Freeport 


western Washington 
Geol. of nat. gas, A. 


Peekskill granite 


Pre-Cambrian: Southeastern New York (east of kill) 
P. Borkey, 1907 (N. Y. State Mus, Ball. 107, p. 377) [Peckehtll gvanite men 
tioted only in table, where it Is placed below Cortlandt serii nd above Harrison 
diorite, and both Peekskill granite and Cortlandt sericea are msigued to “Lower 


NHuric" (Ordoviclani. | 


C Berkey, 1911 (N. Y te Mus, Bull 146, p, 53) Pi Whit: 

or very coat ral à granite, occupying at 2 mi 
Belleved t be gene Hy related to. Cor nd 

P. Berkey nnd Marion Rice, 1921 (N. Y. State Mus. Bull à nd 

passim). Pockskül granite, Lizht-ray medium- to coarsegroined acid granite 
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composed of quartz, white feldspar, striated and nonstriated, muscovite, and E 
biotite, Of same as Cortlandt series, Cuts Manhattan schist. {In many 

places is ealled Peckakilt or Mohegan granite.) Type loc. about 8 mi, E.NE. of 

Peekskill. 


Peekskill phyllite, 

Ordovician: Southeastern New York (Peekskill region). 

C. R. Fettke, 1914 (N. Y. Acad. Scl. Annals, vol 28, pp. 245-267).  Peckskill 
phulitte Dark-zray to black phyllite, of rather fine texture Well exposed on NW 
aide of Peekskill Creek Valley, Thickness probably much more than 1,000 fect, 
Rests on 1,000 ft. of blue to white crystalline ls. believed to be Wappinger Is, If 
the ls, is Wappinger le, then the phyllite correlates with Hudson River series, but 
there te possibility the Peckskill phyllite may represent a lese metamorphosed 
phase of Manhattan achiat, the age of which is «till in doubt [The nge of Man- 
Dattan chist is now rather generally accepted as pre-Camb. ] 

C. P. Berkey and Marion Rice, 1021 (N, Y. State Mus, Bull 
the rocka on NW. side of Peekskil] Creek Valley as Hudson 
phyllites, und the underlying ]& as Wappinger ty. 


226). mupped 


Neer shates ond 


Peekskill diorite, 
Sume ux Peekskill diorite gneiss. 


Peekskill diorite gneiss. 

PreCambrian: West Point quadrangle, southeastern New York. 

C, P, Berkey and Marion Rice, 1921 (N. Y. State Mus, Boll. 2 26, p. 28). Peehkskill 
diorite gnetse or Pochuck pnetes-—An old injection or impregnation type of diorite 
guelu» of uncertain relation to the other types except that it is inthmately asso- 
tated with the Grenville and is judged to be the oldest intrusive [in West Point 
qund.j. [In most places in rept the rocks are called either Pochuck gneiss or 
Pochuck diorite, while the name Peekskill ig applied to a younger granite] 

E. B. Knopf and A. I. Jonas, 1929 (U. 8. G. 5. Bull. 709, table opp. p. 68), classified 


age 


thia neis as of post-Glenarm pre -Camb 


Type loc, along Peckskill Creek, Westchester Co, 


Peekskill norite: 
(?): Eastern New York (Dutchess County) 


R. Balk, 1936 (Geol. Soc. Am. Bull, vol. 47, No, 5, pL 1, ete). 


Peekskill Creek limestone, 
Name ensually applied by ©, R. Fettke (N. Y 
p. 201, 1914), in 2 places, to Wappinger Is, of Peek 
eastern N, Y. In 1921 (N. Y. State Mus, Bull, 22: 
Marlon Rice mapped this Is, as Wappinger Is. 


Sei. Annals, vol. 23, 
ill Creek section of 


and 


Peerless sandstones, (In Kanawha formation.) 

Ponusylvanian: Southern West Virginia. 

C. E. Krebs and D. D. Tects, Jr. 1914 (W. Va. Geol Surv. Rept. Kanawha Co. 
pp, 281, 282). Peevlese e2—Binisheray fÜne-grained, frequently micaceaus gs, or 
sandy sh. 80 to 150 ft, thick, lying 5 to 10 ft. below Cedar Grove coal and fre- 

quently including Campbells Creek ; Hes higher than Peerless coal, Lower 

ft. thick, lying 10 ft, below Peerless coa! 
No, 2 Gas coal, The Peerless com] was named for small mining 
imdoned) on S. side of Kanawha River just X, of Lewiston, 


Poertess o4.—Maesive bloishegray ss., 2 
and 27 ft, abov 
village (now 
Kanawha Co, 

B. V. Hennen and D, B. Reger, 1914 (W. Va. Geol. Surv. Rept. Logan and Mingo 
Counties, pp. 105, 188). Peerleas xa—Magsive, persistent, 10 to 46 ft. thick, 
Underlics Little Alma eoa! and les 1 to 5 ft. above Campbell Croek te 

R. V. Hennen and D. D. Toets, Jr, 19190 (W. Va. Geol Surv. F 
p 274), Peerless s —Ununlly massive, mediumecrained, micaceot 


Fayette Co. 


greenish gray 
to bluish gray, 26 to 70 ft. thick, Is same as Lower Cedar Grove as, of Loran- 
Mingo Co. Rept Overlies Alma conl, the Alma A coal being absent. The ledge in 
Logan and Mingo Counties that was erroneously correlated with Peerless se. is here 
renamed Lower Monitor kè, 


151627 *—35— 25 
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Peerless shale member (of Sawatch quartzite). 

Upper Cambrian: Central Colorado, 

C. H. Bebro, Jr., 1932 (Colo, Scl. Soc. Proc, vol. 13, No. 3, p. 58). Peerless sh, memb 
of Sawateh qtzite.—Sandy and shaly dolomitie beds and cale, shaky beds, with 
prominent fucold markings, forming top memb. of Sawatch qtzite In Weston Pass 
dist. In earlier repta called “transition sh." Thickness at Weston Pasa DO ft 
‘Typical occurrence on NW. slope of Peerless Mtn, 6 mi. E-S8E, of Leadville Grades 
into overlying Manitou ls, (Ord). Underlain by qtzites. 

The “transition sh." of Alma dist, consists of (descending): (1) Shaly beds, 
12 to 27 ft: (2) dolomitic and sandy Is. with sh. partings, 15 to 30 ft,; 


(3) shaly beds, 18 to 30 ft.; (4) dolomitic Is, with sh. partings, 15 to 30 ft. ; 
(5) purple gtzite containing tiny angular quartz pebbles, 2 to 15 ft. ; the 
aggregate thickness of the memb, being G2 to 132 ft. 


Peers Spring formation, 

Mississippian (lower nnd middle ?): Eastern Nevada (Pioche district). 

L. G, Westgate nnd A. Knopf, 1032 (U. S. G. S, P. P. 171, pp. 7, 20, map, ete). Peera 
Spring fm.—Outcrops ore mainly black dense fine-grained aphanitic I 
gray or white; some bands weather rusty rown cale, sh. is probably the more 
common facies, but outcrops of it are not so numerous, Gray thiek-bedded Ix, ixa 
interbedded in lower part. Is separated from other Carbf. fms. by fault boundaries, 
but in Dutch John Mtn section its strat. position btw, Bristol Pass ta, (below) and 
Scotty Wash qtzite (above) is clearly shown. Thickness at least 500 Nt. and mny 
be 2,500 ft. Fossils (of Madison age) are listed. Named for occurrence in hills 
E, and N, of Peers Spring, 3 mi, NW. of Bristol Pass. 


B. weatherlng 


Pegram limestone, 

Middle Devonian: Western Tennessee. 

A. F. Foerste, 1901 (Geol Soc. Am. Bull, vol, 12, pp. 400, 425). In valley of 
Harpeth River, btw. Newsom and bridge W. of Pogram, all exposyres of Louisville 
tm, are overlain by Der, 1s., the Pegram is, Its thickness increases toward W. 
At Newsom it is 3 ft. thick; at bridge 154 mi, W, of Pegram it ia B ft. thick; at its 
most western exposure, in quarry N. of rallrond, the total thickness Is 12 ft In 
Harpeth River region it is usually very white and crystallina. At bridge W. of 
Pegram this white Is. is overlain by 6 to 12 in. of dark earthy rock, and above that 
lies the Black sb. Top of Pegram la, seems to correspond to Selleraburg 18. of Ind. 
and Hamilton of N. ¥., while lower part indicates at leust one characteristic 
Corniferous [Onondaga] fossil, 

Overlies Camden chert uncon., and uncon. underlies Hardin ss. memb. of 
Chattanooga sh. See C. O, Dunbar, 1919 (Tenn, Geol. Surv, Bull. 21) 

E. R. Pohl, 1030 (Geol. Soc. Am, Bull, vol. 41, p. 195; Tenn. Acad. Sei. Jour, vol. 5, 
pp. 54-62), divided Pegram ts. into Sellersburg 1s, (above) and Jeffersonville ls, 
(below) and discarded Pegram. 


Named for exposures at Pegram, Cheatham Co, 


Pekanatul series. 
Pre-Cambrian: Canada (Northwest Territories). 
C. Lausen, 1929 (Canadian Min. and Met, Boll, 202, p, 876), 


Pekin formation. (In Newurk group.) 

Triassic (Upper) : Central North Carolina. 

M, R Campbell and K. K. Kimball, 1923 (N, C. Geol and Econ. Surv. Bull. 33 
pp. 20-20), Pekin [m.—Prevallingly red ss. and ah., with a remarkable gray cel. 
at base, called millstone grit and composed of white quartz pebbles up to 2 in, 
in diameter, Rocks carry considerable hematite. Is lowermost fm, of Newark 
group. Underlies Cumnock fm. Rests uncon. on ancient schist and sl. Has 
generally been referred to as “Lower red ss," Thickness 1,000 to 2,000 ft. 


Named for exposures at Pekin, Montgomery Co., which lies in midst of 
the fm. 
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*Pelham limestone. 
Upper, Middle, and Lower Ordovician: Alabama, 


E, A, Smith, 1800 (Ala, Geol. Surv. R . on Cabada con] field, p. 152, section opp. p. 
162, and map) "ion or Pelham la—Lower part usually impure ahaly 1s, with 


groat nuüumbera of Maclures magna, characteristic Chazy fossil Upper part mostly 
pure Is, with Trenton fossils In places the pure Is. is overlain by enic. shales 
and shaly Iss, often full of graptolites Max, thickness ROO ft, or more,  Overllos 
Knox dol. amd underlies Clinton or Red Mountain tm 


As defined is sume as Chickamauga Is. The ls. at Pelham, type loc, is now, 
however, known to include beds of Trenton and Chazy nge and in addi- 
tion 1,200 ft. of beds of Beekmantown age, according to studies of € 
Butts The latter beds belong to Knox dol. as defined and elsewhere used, 
Chickamauga ta, is an almost simultaneous name for the Iss. of Trenton, 
Black River, and Chazy age in southern Appalachians, which had been 
mapped under that name in many repts before their essential equivalency 
to tPelham Is. of Ala, was established 

Named for Pelham, Shelby Co., In Bessemer quad. 


Pelham granite. 
Late Carboniferous or post-Carboniferous: Western central Massachusetts 
B. K. Emerson, 1898 (U. 8, G. 8. Mon. 20, p. 48). [Shows Pelham gnelsa in SW 
wall of Pelham asbestos quarry, and deseribes the gneiss of Pelham on pp. 42-45.] 
EK, K. Emerson, 1917 (U. & G. S. Bull, 597, pp. $4, 127—128, 248-250, and map) 
Pelham granite —Gray biotitic gneissold granite. Covers large part of Pelbam Twp 


iPelham quartzite, 
Late Carboniferous or post-Carboniferous: Western central Massachusetts. 
B, K. Emerson, 1808 (U. S. G. 8, Mon. 29, p. 18, and map, pl, 24). Pelham qteite 
Aren. actinolitie qizite, Crosses Pelham Twp. 
B. K. Emerson, 1917 (U. S, G. S, Bull 5907, pp, 250 ium] map). [The rocks 
mapped as "Pelham qtite" in Mon. 20 were in Boll, 597 mapped as "Northfeldite 
(pegmutitic, nplitie, or vein quartz border on Pelham granite), and the name 


"Pelham quite" was discarded.) 


T? Pelham saxonite, 
Late Carboniferous or post-Carboniferous: Western central Massachusetts 
B. K. Emerson, 1808 (U. 8, G. 8, Mon. 20, pp. 47-55, and map, pl. 34) Pelham 
Rta tite i netite rock with serpentine and steatite beds 
B, K. Emerson, 1917 (1 . G. 8. Bull .pp. 209, 215-217). [The pfhtehes of rock 
in Shutesbury and Pelham 'Twps which were mapped as "Pelham saxonite" in 


Ra ponite Hlack olivine 


Mon. 29 were here mapped as saronito and pcridotite, and the geographic name 
was discarded, | 
tPelham serpentine 
Name applied by B. K. Emerson (U. S, G, S. Mon. 29, 1898, p, 55) to an 
exposure of serpentine at "asbestos" mine in Pelham, Mass, and later 
arded by him. Not mentioned in his U. S, G, S. Bull, 597, 1917. 


di: 


Pelican shale. 
Pelican sandstone, 
Upper Cretaceous: Alberta. 
KR. ©. MeConnell, 1893 (Canada Geol. Surv., n. s, vol 5, pt. 1, pp. 28D to 29D) 
| Both included in Colorado group.) 
Pella beds. 
Mississippian: Central southern and southeastern Iowa. 
H, F. Rain, 1895 (Am. Geol, vol, 15, p. 318). Pella beds or eubstage—Clay maris, 


clay shales, und Is, TS ft, thick, forming top memb, of St. Louis fm, in SE. Iown 


Overlie Verdi beds (middle memb. of St. Louis) and uncon. umleriie Coal Mensures 
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According to later repts, by S. Weller and F. M. Van Tuyl, these bels 
carry a Ste. Genevieve fauna and are discon, separated from underly 


true St. Louis Is, 
Named for exposures near Pella, Marion Co. 


Pellisier granite 

Age (?) : Central eastern California (Inyo Range), 

G. H, Anderson, 1985 (Pan-Am. Geol, vol. 64, No, 1, p. 60). The batholith which 

forms core of northern Inyo Range is eomposed chiefy of 2 zraniles which are 

designated Pellivier and Boundary Peak granites The Pelller is of variable 
composition and texture, but may be described as hornblende granite with mon 
zonitic tendencies, The Boundary Peak granite, of more uniform appearance and 
composition, contains no hornblende and has a lower percentage of other ferro- 
magnesian minerals, [Age and derivation of pames not »tated, ) 


Pellville sand. 
A subsurface sand, of Chester (Miss,) age, In S. part of Hancock Co. and 
N, part of Ohio Co., Ky. 


Pelly gneiss. 
Pre-Cambrian: Northeastern Alask 
A. J. Collier, 1003 (U. & G. S, Bull, 218, p. 18), Oldest rocks in Yukon River re: 
are of zneissok] character, and for these Pelly gneisses has been suggested by 
Brooks and accepted by McConnell. ‘These gneisses are an intricate series of 
crystalline rocks whose genesis is doubtful, A part are altered intrusives, and 
further study will undoubtedly show that some of them are younger than the 
sediments they are supposed to underlie. Everywhere show profound metamorphiam. 
Uncon, overlain by quartz schists and qtzites called by Spurr the Biroh Creek series 
J. B. Mertie, Jr., 1926 (U. S. G. S. Bull. 872). Pelly gneiss intrudes Birch Creek 
ts mainly of granitic rocks, but locally includes darker varieties 
of monsonitic, divritic, and even gabbrole character, Probably preCamb, but 


a and Yukon Territory, Canada. 


sehist Consi 


*x 


possibly Paleozoic. 


Named for exposures on Pelly River, 


Pelodian, 
Pre-Cambrian: General. 
J, D Whitney and M, E. Wadsworth, 1884 (Harvard Coll. Mus, Comp. Zool. Bull., vol 
1, geol, ser, vol. 1, No. 11, p- 5 proposed the following * go 
ment of crystalline (Azoie) rocks" (descending): Pelodian (argillites) ; 
Taconion (199,) ; Crystattian (qtzltes, quartz selilst&) ; Montalban (mle 
schists): Huronian (diorit dinbases, melaphyrs, 
(porphyrite«) : Arvonion (felsite, quartz porphyry, petrosilex, Jaspilite) ; Norian 
(igübbros, course diabases, and diorites) ; OpAhian (peridotites, including serpen 
tines); Síderian (magnetite, hematite, menaccanite); Laurentian — (granites, 
gneisses, syenites). Derivation of names not stated. 


chronological ar 


(curls): 
| z. 


chlorite schists): Porphyrian 


Pelona schist. 
Pre-Cambrinn (?): Southern California (Los Angeles County). 
O, Tl. Hershey, April 1902 (Calif, Univ. Pub, Dept. Geol. Bull., vol. 5, pl, 1, map) 
LPetona schists on lezend of map lie btw, gneiss below and Archean zneiss above. ] 
©. H. Hershey, 1902 (Am, Geol., vol. 29, pp. 272-290). JPelona achiet aeries,— Three 
thousand fr. of dark-colored] and more sehistose mica schist underlain by 2,000 ft 
of Ught-yellowizh coarse angular mica echist. Assigned to prearse angular mica echist. Assigned to pre-Camb. (2). Named 
for Sierra Pelona, Los Angeles Co, 
O. H. Hershey, 1912 (Am. Jour. Scl, 4th, vol, 34, pp. 271-2 Another area of 
Petona series constitutes greater part of Rand Mtns near Randsburg, Kern Co 
mt important Archean series, I propose to extend the name 


This series i5 young 
over Abrams and Salmon ims. of Klamath region, 
E. €. Simpson, 1984 (Calif. Jour. Mines and Geol., vol. 30, Na. 4) Petona schitt 
serica, T.500+ ft. thick In Elizabeth Lake quad. is probably Archean, Identica! in 
ry aud structure with Rand schist of Randsburg quad 


lithology 
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Pelton basalt member (of Deschutes formation). 

Late Tertiary (Miocene or Pliocene) or early Pleistocene: Central northern 
Oregon (Deschutes Basin). 

H. T. Stenrns, 1931 (U. 8S. G. S. W. S. P. 637, p. 139), Pelton basalt memb. of 
Desohutes fm.—Name suggested by Ira A. Williams, The memb, usually consists 
of several beds laid down in rapid succession, and it is not unlikely they were 
all poured out during a single eruption, Thickness 130 to 150-4 fi, Lies near 
lower part of Deschutes fm. Exposed in Deschutes Canyon from line btw. Twps 
12 and 13 S., R. 12 E., to N. bdy of area. Not traced beyond this point but known 
to continue several mi, downstream. In N. part of T. 11 S, R. 12 E. it forms 
bench nearly 14 mi. wide on both sides of Deschutes River, Also extends N. and 
underlies former H. R. station of Pelton, 


Pembina beds. 
Cretaceous: Manitoba, 
S. R. Kirk, 1930 (Canada Geol, Surv, Summ, Rept, 1929, pt. B, p. 130). 


Pembina Mountain, 
Name npplied by G. M. Dawson (Geol. and res. 49th par., 1875, p. 81) to 
Pierre sh 


Pembroke formation. 

Silurian: Southeastern Maine. 

E. S. Bastin and H., 8, Williams, 1913 (Maine Water Storage Comm. Third Ann 
Rept., p. 168; Geol. Soc. Am, Bull., vol. 24, pp. 315, 870). [Name mentioned but 
not defined, Refers to Eastport folio.] 

E. &. Bastin and H. S. Williams, 1914 (U. S. G. S. Eastport follo, No. 192, p. 6) 
Pembroke fm-—A conformable alternation of rhyolitie and diabasic voleanie rocks 
with gray nnd dark-red shales, Southeast of Leighton Point the aed, rocks are 
subordinate in amount, Northwest of Leighton Point the fm. consists chietly 
of two sh. members, Leighton gray sh, memb, below and Hersey red sh. memb 
above. Thickness about 0,000 ft. Conformably overlies Edmunds fm. and conform 
ably underlies Eastport fm. Fossils indicate Rondout age. Named for exposures 
near Pembroke, Washington Co, 


Pembroke mornine. 
Name applied to a Pleist, moraine in N. Y. (See F, Leverett, U. S. G. S. 
Mon. 41, pp. 685-685, 1902, who described them as Pembroke ridges, but 
H. L. Fairchild (Geol, Soc. Am. Bull, vol. 48, No. 3, pp. 627-002, 1932) 
refers to the deposit as Pembroke moraine.) 


Pemigewasset series, 

Late Devonian or late Curboniferons: Northwestern New Hampshire (Am- 
monoosue River region) and White Mountains, 

. H. Hitchcock, 1877 (Geol, N. HL, pt. 2, pp. 142-148, 257-201). Labrador system or 

Pemigewasset series of granites, ossipytee, compact feldspars, eteo—Chiefly erup- 

tive. In vol. 1 I stated I believed the following belong to one grand system, 

arranged according to age, youngest at top: (1) Compact aud crystalline feldspars 
or porphyries, 600 ft.; (2) ossipyte or Jabradorite rocks; (3) Chocorua granite; 

(4) Albany granite, 1,000 ft.; (5) Conway granite, 600 ft.; (6) breccia granite, 

300 ft. I find thnt there are difficulties in way of accepting these views and 

desire to investigate subject further before committing the rept to this view, The 
Pemigewasset granites cut the andalusite slates and are of later origin, either 

Wozoic or Paleozoic. The series overlies Franconia breecian, which is younger than 

Montalban group, and older than Pequawket or Mount Mote breccias and porphyries. 

Named for Pemizewasset River, slong which the rocks ure exposed over large areas. 

The Conway granite caps Mount Pemigewasset. The Labrador system is considered 

the probable equiv. of Labrador system of Logan and Hunt, 

M. Billings, 1928 (Am, Acad, Arts and Sci. Proc., vol. 63, No. 3, pp. 67-157), assigned 
the granites enumerated above, also the Pequawket and "Mount Mote” (Moat) 
breccias and porphyries, to Dev.( ?), and stated that Pequawket breccia of Hitchcock 
consists of elastic rocks interbedded with quartz porphyry and trachyte flows. 
In 1935 he assigned all these intrusives to late Dev, or late Carbf, (See under 
names of subdivisions.) 
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Pemmican River formation. 
Upper Cambrian (*): Greenland. 


C. Poulsen, 1927 (Meddelelser om Grønland, Ed. 70, pp. 244, 311). 


Peña Blanca maris. 
Oligocene: Panama. 
E. Howe, 1907 (Isthmian Canal Comm. Rept., p. 113). 


Pen Argyl beds. (In Martinsburg shale.) 

Upper Ordovician: Southeastern Pennsylvania (Northampton County). 

C. H. Behre, Jr.. 1926 (Jour. Geol, vol. 34, pp. 485-487) and 1927 (Pa. Geol Bury., 
4th ser, Bull MO, pp. 35, 104—107, and maps). By studying in detail the bela 
laid bare in the quarries, it has been possible to divide the uppermost or soft aol. 
memb. of Martinsburg fm., 3,000 ft. thick, into two parts. As lower part has 
been quarried at Bangor It is distinguished as Nangor beds, The upper part ts ox 
posed at Pen Argyl and is designated Pen Argyt beds, The only difference is that 
the alates of Ban lightly harder than those of Pen Argyl beds and do 
not attain such great thieknems. [Jour, Geol, paper gave 1,500 ft. as thickness of 
each.] The two sets of beds are separated by a somewhat more sandy phase of 
sedimentation, which is shown on Slateford Creek, about 1 mi, W. of Slateford, and 
which is with difficulty recognized; it is assigned to Bangor beds, 


* beds are 


Penasco quartzite. 
Pre-Cambrian: Central northern New Mexico (Santa Fe region). 


C. [R.] Keyes, 1015 (lowa Acad. Sci. Proc., vol, 22, pp. 257-250; Conspectus of geol. 
fma. of N. Mex, pp. 4, 10) Penasco qtzite.—Main body of siliceous section ex 
posed near Pecurig N, of Santa Fe. Thickness 400 ft [Derivation of name not 
given.] 


Pence ferruginous slate member (of Ironwood formation) 

Pre-Cambrian (upper Huronian) : Northwestern Michigan nnd northwestern 
Wisconsin (Gogebie district), 

W, O. Hotchkiss, 1919 (Eng, and Min. Jour, vol 108, pp. 501, 505). Pence ferra- 
fginousa sl. memb,—Dominantly tbin- and even-bedded ferraginoug 81; at base a 
"flatwise" cgl. believed to represent uncon. Thickness BÓ to 130 ft Is a memb. 
of Ironwood fm., underlying Anvil ferruginous chert memb, and uneon, overlying 
Norrie ferruginows chert memb., Named for Pence mine, W. of Hurley, Wis. 


Pencil Cave. 

A descriptive term applied by drillers to certain clay or shale fms, which 
cave in drilling and which have a tendency to break up easily into long 
pencii-like forms. The name has been applied in wes 
to 40 ft. thick, in midst of Mauch Chunk sh. or Greenbrier Is. (both 
Miss), underlying Little lime aud overlying Big lime of that region 


ern Pa. to beds, 5 


x1 


The Pencil Cave of drillers of central Tenn. (Crossville region) is a vol 
canice ash (bentonite) of Ord, , lying near bdy btw. 1 
aml Black River age, It is also called “Green Pencil Cave. 


of Trenton 
The Pencil 
Cave of W. Va. is, according to D, B, Reger, without much doubt the 
Lillydale sh. (in the Mauch Chunk). 


Pendleton sandstone. 
Middle Devonian: Indians. 


E. T. Cox, 1870 (Ind. Geol. Surv, Sth, 9th, and 10th Ann. Reptes, p. 62). Pendleton 
24.—Heavy-bedded soft white 33, 15 ft. thick, upper part containing Schoharie fee 
elle, according to James Mali; nedgnel to Corniferous. Overlain by but! sandy 
Corniferous Js. and underlain by Niagara Is 

E. M. Kindle, 1901 (Ind. Dept. Geol and Nat. Res, 25th Ann. Rept., pp. 558-561). 

Pendleton s8., 15 ft. thick at Pendleton, ts strat. equiv. of Jeffersonville Is, Lø- 

cally there is a cx. bed in top. 

kt. Cummings, 1922 (Hdb. Ind. Geol. pt. 4, Sep. Pub. 21, p, 464), Pendleton as.— 

The Schoharie is represented in Ind. by a single outcrop of ss. nt Pendleton [Madl- 

son €o,]. Underlies Jeffersonville 1s, 


a 


E 
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W, N. Logan, 1923 (Pan-Am. Geol, vol. 40, btw. pp. 111 and 1380). Pendleton ss- 
Locally conglomeratic. Is evidently a true basal as. Very donbtfu] whether it is 
actually the western representative of Schoharie grit, [In tables this ss. ig placed 
beneath Jeffersonville Ix ] 


Pendleton zone. 

Name applied by €, B, Claypool (The Wileox group of central Tex. Ab 
straet of thesis, Univ. Ill, 1933, pp. 6, 10), to a marine zone in the Wilcox 
group of La., which he correlated with Holly Springs sund of Miss., Tus 
enhoma fm, of Ala. and the nonmarine Rockdale fm. of Tex. Geol. Sur 
vey. Named for outerops at Pendleton Bluff, on Sabine River, where 


large marine fauna was collected 


Pend Oreille group. 

Carboniferous (?) and older (*): Southern British Columbian nnd north 
eastern Washington (Stevens County), 

O. E. Le Roy, 1912 (Canada Geol, Surv, Summ, Rept. 1911, p. 142) 

HK, A. Daly, 1912 (Canada, Geol, Surv. Dept. Mines Mem. 38, maps 7, B, 117" to 
118°). Pend D'Orcille ta. (Carboniferous?) overdes Pew! D'Oreile schiet (?Car- 
boniferous to Ordovician) 

R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast, 1910, vol. 2, p. 271). Pend 
Oreille group.—Schiatose sediments and Ins that are belleved to be mainly of 
upper Paleozoic age Thickness 5.500 ft, The lower achista may include sedi 
ments of apy age from Carbf, to Bil, inclusive The group can be divided into two 
parts, Pong d'Orcille schists (including greenstone and amphibolite as well as 

y ure primarily pot atrat 


phyllite and qtzite) and Fend d'Oreile sarbies, T 
subdivisions so much as purely lithological ones texts conformably on Summit 


series and uncon, underlies Roseland and Beaver Mtn groups of sediments and 
yolecanics. No fossils. The wild canyon of Pend d Oreille Hiver jn lower 20 mi, 
of its course has been excavated in rocks of this group [Pend @Ondlle Hiver 
empties into Columbia River just N. of Wush..B. C. bdy.] 

Cc, E Weaver, 1920 (Wash, Geol Surv, Bull 0, p. 48), Pend Oreille group,— 
Group of qtzites, amplhibolites, Stevens Co, Wash. No fossils Lie in zone of in 
tense deformation and erushing. In many ways dificult to distinguish from older 

coup of It. Ca of 


* similarity ta Cache Creek 


Summit series. lecnuse of litbolozi 
Carbf. age, is tentatively correlated with Penn, but lower schists may Include sedi 
umbia River the 


ments of any age from Carbf, to Sil. inclusive. On W. aide of € 
group underlies Roasland voleanic series Owverlles Summit series, with no apparent 
nneon. bur rather with possible gradation. 


Penholoway formation. (Of Columbia group.) 
Pleistocene: Atlantic Coastal Plain from Florida (7?) to Delaware. 
In 1925 (Ga. Geol. Surv. Bull. 42, pp. 2426) C. W. Cooke named and 
described the Penholoway terrace, citing as type an area in Wayne Co., 
Ga. extending from Hortense northeastward to Penholoway Bay and 
Penholoway Creek. In 1951 (Wash. Acad. Sci. Jour., vol. 21, pp. 509-510) 
he stated that the Penholoway terrace was formed when the sea stood 


about TO ft. higher thun its present level, and that its shore line can be 
traced for long distances in both directions from type loc, In 1962 (16th 
Int. Geol. Cong. Guidebook 12, pp. 5, 8) he applied the nume Penholoway 
fm. to the deposits formed when the sea stood 70 ft. above its present 
level The other Pleist. terrace fms. now recognized neross the Atlantic 
Coastal Plain from Del. to Fla,, as explained on pp. 2 and 5 of Guidebook 
2 (table opp. p. 4 pp. 14, 15, ete.), are 


5 and in Guidebook 12, 19 
enumerated under Columbia group. 


Peninsula formation 
Lower Cretaceous ; Southwestern British Columbia (Harrison Lake region). 


Ik. Crickmay, 1027 (Stanford Univ, Abstracts of Dissert, 1024-26, vol, 1, p. 132). 
C, H. Crickmay, 1080 (Geol, Mag.. vol. 07, pp. 457, 458). Peninsula fim.—S8*, 1,200 
ft, thick, yielding Aucella canadiana. — Assigned to Lower Cret Underlics Broken 
back Hill fm. and uncou. overlies Axasselz Prairie fmi (Upper Jurassic). 
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Peninsular limestone. 

Eocene (upper): Northern Florida. 

W. H. Dall, 1903 (Wagner Inst. Scl. Trans., vol 3, pt. 6, p. 1554). In order to 
promote clearness and avoid confusion it is probably advisable to adopt as dis- 
tinct name for the Orbitoidal phase or fm., for which I would suggest the term 
Peninsular Is. This is intended, not us a permanent fm, name, but as a general 
term for the fundamental plateau Is. of Fla. in which a close and thorough 
study in the future may result in discrimination of more than one horizon or 
zone. It seems probable the Orbitoidal 1s., which has in this work and in the 
literature generally been called Vicksburg 1&, may really form a different horizon 
altogether from the typical Vicksburgian and be intermediate btw. the latter and 
the nummulitic Ocala Is, 

Later work by C. W. Cooke has proved this ls. to be the upper Eocene 
Ocala ls. The latter name has priority, (See Fla, Geol. Surv. 20th Ann. 
Rept., 1929.) 

Named for development in peninsnlar Fla, 

Has also been called fPeninsula ls. 


TPennell sandstone. 
Upper Cretaceous; Eastern Utah, 
€. [R.] Keyes, 1924 (Pan-Am. Geol, vol. 41, pp. 36, 64, 6%). Pennell &8.—8s8., 
200 ft. thick, composing basal fm. of Laramian series in Utah. Underlie 1,000 
ft, of unnamed shales, and uncon, overlie Masukian shales, Is Masuk ss, of Gilbert, 
which is replaced because Masuk is retained for the shales. Named "from Mount 
Pennell, overlooking as its piedmont the Masuk Plateau," eastern Utah. 
Penney sand, 
Name applied to a subsurface sand, of probable Dev, age, in SW, N, Y. 
See N. Y. State Mus. Bull, 239, 240, map opp. p. 16, 1922. (See also 
Penny sand.) 


Pennine system. 

Name proposed by H. S. Williams (U. S. G. S. Bull. 80, 1891, pp. 75-82) 
as geographic designation for Carboniferous system. Named for Pen- 
nine Range of northern England, where all of Carbf. system and over- 
lying so-called "New Red ss.” are present and exposed, resting on the 
underlying “Old Red ss," [Dev.]. The Pennine Range was type loc. of 
Carbf. system of Conybeare, 1822. r 


Pennington shale (also Pennington formation). 

Mississippian (late Chester): Southwestern Virginia, eastern Kentucky 
and Tennessee, northern Alabama, and northwestern Georgia. 

M. R. Campbell, 1893 (U. S. G. S. Bull. 111, pp. 28, 37). Pennington sh.—Red and 
green shales, with beds of ss., 1,100 ft. thick, forming upper fm. of Miss. series 
in Bigstone Gap coal field of Và, and Ky. Overlies Newman ls., and underlies Lee 
cel. Named for Pennington Gap, Lee Co, Va. where it is 1,025 ft. thick, It 
has same thickness at Big Stone Gap. 

In some subsequent repts several hundred ft. of calc. beds properly be- 
longing to Newman Is. were erroneously included in Pennington sh. 
According to C. Butts (Ky. Geol. Surv., ser. 6, vol. 7, 1922, pp. 125, 161, 
168, 178) the Newman ls. includes St. Louis ls, at base and Glen Dean 
ls. at top, and Pennington sh. should be [and now is] restricted to beds 
of post-Glen Dean age. It includes equivalents of Bluestone fm., Prince- 

ton ss, and Hinton fm., according to some geologists, but C. Butts (Va. 
Geol, Surv, Bull, 42, 1933, pp. 44, 46) expressed opinion that Pennington 
nnd Hinton are same fm, In some repts Pennington group las been 
used to include Bluestone fm., Princeton cgl, Hinton fm., and Bluetield 
sh. but that usage has been discontinued. 
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The Newman Is, of SW. Va. and adjacent areas in SE. Ky. nnd NE, Tenn. 
is now divided into several fms, the upper of which is Glen Dean ls.; 
in Early Grove region of SW. Va. it is the Cove Creek Is. In Crossville 
quad. of central Tenn, the Pennington sh. is 250+ ft. thick and rests on 
350 ft. of Bangor ls. restricted. In northern Ala. it reaches a max, 
thickness of 200+ ft. and rests on Bangor ls. restricted. In NW. Ga. 
and in Chattanooga region of SE. Tenn. its thickness has been reported 
as 500+ ft, and there also it rests on Bangor Is. restricted. C. Butts 
(Ala. Geol. Surv, Spec. Rept. No. 14, p. 199, 1926) deseribed Pennington 
fm. of Ala, as consisting of 200 ft, of mainly argilL, partly cherty Is., 
with beds of sh., some of which are red, "the red sh. being the striking 
and characteristic feature of Pennington fm. to N." 


Pennsylvanian epoch (or series), 
The middle epoch of Carboniferous period and the rocks formed during 
that epoch. For definition see U. S. G. S. Bull. 769, pp, 72-78. Some 
geologists now treat the Penn. deposits as a system. 


Penny sand. 
A subsurface sand, of probable Dey. age, in western N. Y., lying higher 
than Bradford and Richburg sands, (See also Penney sand.) 


Penobscot formation. 

Cumbrian (?): Central southern Maine (Penobscot Bay quadrangle). 

G. O. Smith, E. 8. Bastin, and C, W. Brown, 1907 (U. S, G. S. Penobscot Bay folio, 
No, 149, p. 3). Penobscot [m.—Metamorphosed sbaly sediments (elates, schists, 
qtzites) typically developed along nearly whole length of W. shore of Penobscot 
jay. Vary from light gray through steel gray and purplish gray to black, the 
darker grays being predominant. Locally injected and metamorphosed by granite 
and diorite, Weathered surfaces usually rusty. In a few places only the rock 
exhibits a very perfect slaty cleavuge, highly inclined to bedding planes. Con- 
formably overlies Battie qtzite. Assigned to Camb (7). Named for exposures 
along W. shore of Penobscot Bay, especially btw, Belfast Bay and Sandy Point, 
Waldo Co, 


On 1933 geol. map of Maine, by A. Keith, this fm. is included in Ord, and 
Camb. block, 


Penobscot Bay granite. 
Silurian (late) or early Devonian: Maine, 
F. W. Toppan, 1982 (Geol, of Maine, Dept. Geol. Union Coll, Schenectady, p. 44). 


tPenokee series, 

Pre-Cambrian (upper Huronian): Northwestern Wisconsin nnd north- 
western Michigan, 

E, T. Sweet, 1876 (Wis. Acad, Sel, Arts, and Lett. Trana, vol 3, pp. 40-55). 
Penokie aeries, of the Huronian, lies directly below the Copper-bearing series. 
Consists of 4,000 ft, of siliceous schists, black slates, iron-bearing beds, siliceous 
marble, nnd fine-grained white quarts. Rests uncon. on granitic and gneissic 
rocks supposed to be=Canadian Laurentian. 

T. C. Chamberlin, 1883 (Geol Wis, vol 1, pp. 81-84), Penokee series, of the 
Huronian, is 13,000 ft, thick in Penokee region, Wis. Consists of (descending): 
(1) Mica schists, 8,000 ft.; (2) black slates, schists, and diorites, 3,500 ft.; (3) 
iron-bearing and siliccous schists and qtzites which now form crest of Penokee 
iron range, 800 ft.; (4) quartz schist and argill mica schist, 400+ ft.: (5) white 
granular qtzite; (6) crystalline mau. 1&, 130 ft,—1owest memb, exposed to view, 


Applied to all of Huronian series iu Penokee dist. In some later repts the 
Bad River ls. was both excluded from and included in TPenokee series, 
tPenokee-Gogebie series. 
A term applied in some early repts (see U. S. G. S. 21st Ann. Rept., pt. 3, 
1901) to the upper Huronian rocks of NE. Wis. and NW. Mich. 
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Penrod sand. 
A subsurface sand in upper part of Chester group (Miss.) of Muhlenburg 
Co. western Ky. Composed of two members separated by about 10 ft. of 
sh, Oceurs at depth of about 650 ft 


Pensauken formation, (In Columbia group.) 

Pleistocene; New Jersey 

k D. Salisbury, 1804 (N. J. Geol. Surv. Ann. Rept, 1893, pp. 57-80, 67-72) 
pauken fm—The second stage of the yellow gravel, Consists of gravel, sand, 
loam, clay, and marl derived from underlying Beacon Hill fm. and Cret. beds 
Thickness 0 to 60-- ft. Named for exposure at mouth of Pensaukon Creek, at 
Hylton's pits. Uncon. overlies Beacon Hill sand and gravel and unton, underlies 
Jamesburg [Cape May] fm. 

R. D. Salisbury, 1898 (N. J. Geol Surv. Ann. Kept. State Geol 1897, pp, 13-15), 
introduced Bridgeton fm. for beds underlying Pensauken fm. [restricted] and 
overlying Beacon Hil gravel. He stated that in some places the Bridgeton fm 

“arly separable from Beacon HHI fm., which preceded, while 


“same not to be 
in others it is not easily distinguishable from Pensauken which follows," but 
that In other places “it fs distinetly separable from the Pensauken and in still 
others from the Beacon Hill" 

D. Salisbury, 1901 (N. J. Geol. Surv, Ann, Rept, Stute Geol, 1000), stated 
that Bridgeton fm. was included in Pensauken fm. of 1895 and earlier 
repts, and that Pensauken fn. is uncon, overlain by Cape May fm. and 


I 


= 


uncon, underlain by Bridgeton fm. This is present accepted definition 
of Pensanken fm, which is now classified as middle fm. of Columbia 
group in N. J. lt is of nonglacial origin, and considered to be approx.=in 
rin drift 


age to Jerseys 


Pentagon shale, 

Upper or Middle Cambrian: Northwestern Montani. 

C. F. Deiss, 1923 (Mont, Bur, Mines and Geol Mem. 6, pp. 38 and passim) 
Pentagon sDh.—12 ah. and shaly Iss. only in immediate vicinity of Pentagon Mtn, but 
in oll other sections It is generally n sive 1s. Thickest (200 ft.) nt type lac.; 

. to Prairie Reef-White Ridge ares 
to cbocolate-gray massive thick-bedded Is. with small nmount of ciay dissemi 
nated as f Lower 02 ft, Im eale ay to buff-zray, rather thick-bedded platy 
sh. interbedded with platy bbhae-grny argil. Iss. in thin beds, Overlying 150 ft. is 
platy, irregularly bedded rill, ds, blue gray to tan gray in upper part. Above 
these platy leg, come 22 ft. of black-cray paper sh, interbedded with a few thin Iss. 
in lower part. Top of Im, consists of 26 fr. of nodular platy interbedded chocolate 


thina most rapidly S.- . Where it consists of tan 


and whitegray argill las Overlles Pngoda oolite and underlies Gordon Mtn Ls. 
Type loc. on Continental Divide in NEI sec. 24, T. 25 N., R. 12 W. Named for 
Pentagon Mtn, which Iles approx. 2 mi, NW, of type loc, 


T Pentamerus limestone. 
Silurian (Niagaran) : New York 
T, A, Conrad, 1839 (N, Y, Geol, Surv. 2d Repl., pp. 62-63). Underlica Rochester 
shales nnd overlies green sl, lenticular Iiron ore ete, Contains Pentamerus 


clongatus (P. oblongus?). 
P ieontologic name of a 1s, in Clinton fm. 
Has also been called “First Pentamerus 18.” and "Lower Pentamerus 1a." 


!Pentamerus limestone, 
Lower Devonian: New York, 
W. W. Mather, 1840 (N. Y. Geol. Surv. 4th Rept., pp. 287-288). Pentamerus ]$, orer- 
lies Tentaculite 1s. [Manlius 13.], which resta on the Water h 
L. Vunuxem, 1840 (N. Y. Geol Surv, 4th Rept. p. 376). Pentamerus le, overlies 
Manlius waterline group and underlies Delthyris shaly la, [New Scotland Ja.) 


Paleontologie name of Is, later named Coeymans ls, 
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Penters chert. 
Devonian (probably Lower): Central northern Arkansas (Batesville dis 


trict) 

H. D. Miser, 1920 (U. 8, G. S, Bull, 7156) Penterg chert.—Gray and bluish chert, 
upper part dark-colored ar places Thickness 0 to 91 ft Uncon, underlies Chat 
lanooga xh. and uncon. overlies Lafferty ls. No fossils. Named for exposures at 


Ventera Bluff Station, Izard Co 


l'entozolc. 
A time (life) term applied by E, Hiteheock (Geol. Vt., 1861, vol. I, p. 19) to 
the "Tertiary. 
Pentremital limestone. 
Pennsylvanian: Northwestern Arkins: 


Paleontologie term now replaced by Brentwood Is, memb, of Bloyd sh. 


Peñuelas shale. 
Cretaceous: Puerto Rico, 
G. J. Mitchell, 1022 (N. Y, Acad. Sel Scienthtic survey of Porto Rico nod Virgin 
Islands, vol. 1, pt. S, p. 251) 


Penyon Blanco agglomerate. 
Probably lower Mesozoic: Sierra Nevada, California, 


N. I. Talinferro, 1: (Geol, Soe Am, Bull, vol. 44, No. 1, p. 149), Penyon Blanco 
aopgls., 9,000 frt, thick, are Included in Tuolumne group (probably lower Mesozole) 


Underlie Agua Fria slates, las, cherte, and tufs and overlie Hunter Valley eberts 
and tuie, 


A subsurface sand, of Penn. age and 100-7 ft, thick, in central northern 
Okla. Originally correlated with part of Ochelata fm. In Cleveland and 
Hominy pools it lies 200 to 500 ft, above Layton sand. N. W. B 
L. E. Kennedy show (Subsurface geol. of Osage Co, Ola.) tl 
belongs in Nellie Bly fm., instead of in Ochelnta fm 


and 


gand 


Peorian stage of deglaciation, also Peorian loess (Pleistocene). 

Peorlan stage is name which for many years has commonly been applied 
I 
ceding Wisconsin stage of glaciation. The nume was proposed by 


F. Leverett (Jour, Geol, vol. 6, pp. 244-249, 1808), in the form of Peorian 


to the interz inl stage succeeding Iowan stage of glaciation and pre- 


soll and weathered gone, niso Peorian interglacial stage, with statements 
that the name was applied "to the interval between the Lownn loess and 
the Shelbyville till sheet, a till sheet which appears to be the earliest of 
the Wisconsin series" [stage], nnd that it is “best displayed enst of 
Peorlu, Tazewell Co, DL” Subsequently the loess was ineluded in 
stricted to the 
preceding glacial stage ater work led Leverett to opinion that “this 


Peorian interglacial stage, and the name Jowan wns 


weathering interval, and also the time of the loess deposition, are parts 
of the third [Sangamon] interglacial stage,” and that the Iowan stage of 
of Labrador 


Keewatin ice sheet may be of same age as Ilinoian st 


and Patrician ice sheets. This, however, is still a moot question. 
G. F. Kay and M. M. Leighton (1 
in Wisconsin stage, and somewhat modified the definition of Peorian. See under 
Wisconsin stage. 
A. L. Lugn, 1934 (Nebr. State Mus, vol 1, Bul. 41, pp. 350-351) Peorian locsa 
occurs as an almost unbroken mantle of yellowish coliun silt and clay over 42,000 
aq. mi, of Nebr It mantles the eroded Loveland frà., on an irregular surface 


included Teorian loess and Iowan glacial stawe 
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Thickness in eastern Nebr. 10 to 100 ft.; in south-central Nebr. 30 to 200 ft.; to 
N. of Platte River 30 to 250 ft. Writer is not in agreement with recent sügges- 
tions to eliminate Peoriun ns a stage of the Pleist, as proposed by M. M. Leighton 
(Jour. Geol, vol. 39, pp. 45-53, 1931, and Sci, n. &, vol. 77, 1933) and by G. F. Kay 
and Leighton (Geol. Soc, Am, Bull, vol, 44, pp. 609-074, 1933). 


Pepino formation. 
Miocene: Puerto Hico. 
R. T. Hill, 1899 (Nat. Geog. Mag., vol. 10, p. 109). 


Pepper formation. 

Upper Cretaceous (Gulf series) : Eastern Texas (Trinity and Brnzos River 
regions). 

W. S, Adkins, 1933 (Univ. Tex, Bull. 3232, pp. 239, 270, 417-422). Pepper fm 
The basal nonenle. blue-purplish clay sh. that extends southward from the Woodbine 
outcrop proper in McLennan Co. and underlies the Acanthoceres flogs (Tarrant fm.) 
of the Eagle Ford. It is a distinct strat. unit, separated from underlying Grayson 
(Del Rio) by an uncon. represented by a pebble egl, Its top is marked by a sharp 
break in character of sedimentation, the overlying Tarrant fm. being an aren, 
flaggy Js. containing much fish debris, phosphatic bodies, and fossil wood, and 
showing many evidences of shallow-water deposition. The Pepper sh. has a distinet 
fauna. In the past it has been referted to either Woodbine or Eagle Ford. It 
may be a part of Woodbine. ‘Type loe, an exposure on n small branch of Pepper 
Creek just S. of Belton-Temple highway, Bell Co, and 1.0 mi. E. of easternmost of 
two underpasses of the highway under Santa Fe Railway. 


Peppersauce sandstone. 
Peppersauce Canyon sandstone. 

Upper Cambrian: Southeastern Arizona (Santa Catalina Mountains) 

A. A. Stoyanow, 1936 (Geol. Soc. Am. Bull, vol. 47, No. 4, pp. 476-477, 480, 481, 
482). Peppersauce Canyon ss,—Thin-bedded alternating brown porous siliceous ss. 
and hard pinkish qtzite, 21 ft. thick; Upper Camb, fossils near top. Overlies 
Abrigo fm, [restricted] in Peppersauce Canyon, Santa Catalina Mtns. [In table 
on p. 477 he calls it Peppersauce ss.) Correlated with Rincon 1s, of Whetstone Mtna 
and with Copper Queen Is, of Bisbee dist. The 3 fms.—Copper Queen ts., Rincon 
te., and Peppersauce Canyon ls.—are of very limited depositional arena, each with 
its own faunal and lithological aspect, which are altogether different from anything 
observed with the Abrigo fm, [as here restricted]. 


Pepple sand. 
A subsurface sand, Lying at 1,850 and 1,000 ft. depth, in Lawrence Oo., IIl. 


TPequanae shale. 

Middle Devonian: Northern New Jersey. 

1L. B. Kümmel, 1908 (U. S. G. S. Franklin Furnace follo, No. 161). Pequanec ah. 
introduced to replace “Monroe sh," [preoccupied] of repts of N. J. Geol. Survey. 
Extensively developed along upper Pequanac Hiver. Thickness 1,000 ft. Overlics 

* Kanouse ss, Contains Hamilton fossils. 

Cornwall sh, having been published in 1907, as a name to replace "Monroe 
shales” in N. Y., the nume *"Pequanae" was in 1914 (U. S. G. 8. Raritan 
folio, No, 191) discarded in favor of Cornwall sh., now in use in both 


States. 


Pequawket breccia. 

Devonian (?): Northern New Hampshire (North Conway quadrangle, White 
Mountains). 

C. H. Hitcheock, 1877 (Geol. N. HL, pt. 2, pp. 235, 239, 262, 075, pl. 11, ete.). The 
last of the groups of rock among White Mtos to be considered are Mount Pequawket 
or Mount Mote breccias and porphyries. The breccia was formed by dismemberment 
of the andalusite sl., and the feldspathic injection was of later origin, The 
Pequawket and Mote aureas are alike in composition and may have been parts of 
same original mass, cut in two subsequently by Saco River. In W. part of Albany 

and Waterville are other breccias, perhaps to be referred to same eruptive period 
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If ao, the porphyry period is probably coeval with it. There is an extensive area 
of breeciated porphyries similar to those just deseribed upon the two mins W, of 
North Conway, btw. Saco and Swift Rivers, known as Mote Mtns. [The mtna 
referred t0 by Hitchcock are now known as North Moat Mtn and South Moat 
Mtn See U. & G. S, North Conway topog. map, 1927.] The identity of the 
Mount Mote with Mount Pequawket breccia seems well established. The breccia ia 
younger than Albany, Conway, and Concord unites, 

M. Billings, 1928 (Am. Acad. Arts and Sci. Proc., vol. 63, No, 3, map, pp. 72, 89, 
05, etc.) Pequawket breceia,—A group of clastic rocks, varying greatly in com 
position and appearance, and interbedded with the quarts porphyry and trachyte 
flowa of Mout volcanics, On Mount Pequawket the whole southern slope and the 
two main penks are zones of clestic rocks. [On map Pequawket group i» used, 


bracketed opp. two blocks, the upper one labeled breeor (rich in clay sl.) and the 
lower one tufa and breeciaa (meludea some comendite).] Pequawket breecia ns 
here usede Pequawket Droccia of Usteheock, and the South Moat flows of this 
rept is quartz porphyry of Hitchcock [See under Moat volcanics, which he ns 
signed to Dev. (3).] 


Percé formation. 

Lower Devonian: Quebec (Percé) 

H. M. Ami, 1900 (Roy, Soc. Canada Proc, and Trans, 2d ser, voL 6, sec, 4, p. 204). 
Peree fnt, Silurian, Canada. 

J, M, Clarke, 1908 (N. Y. State Mugs Mem, 9, p. 62) Pervé massive, Dey., Quebec 

J. M. Clarke, 1915 (N. Y, State Mus. Bull. 177, p. 149). Pered 1s, Dev., Quebec 

€. Sehuchert, 1920 (Am, Jour, Scl, bth, vol, 20, pp. 173-175). Pered fm, is Oris- 
kanian (Lower Dev.) 


Percha shale. 
Upper Devonian; Southern New Mexico to southwestern Texas. 


C. H. Gordon, 1907 (Am, Jour, Sei, 4th, vol. 24, pp, 58-64; Sci, m, &, vol. 25, pp. 
824-825; Jour, Geol, vol, 15, pp. 981-92). Percha sh,—8Sh. underlying Lake Valley 
Is,, overlying Mimbres 14, and carrying an Upper Dev. fauna in lower part. Is 200 
ft. thick In Slerra Co, and 500 ft. thick in Grant Co, At Lake Valley it consists of 
60 ft. of grayish-yellow and blue sbales underlain by 100 ft. of black tissile eh. 


Named for Percha Creek, Sierra Co., N. Mex, 


Perehan series 
See under Martinian series, 


Perdrix shale. 
Upper Devonian: Alberta (Jasper Park), 
P, E. Raymond, 1980 (Am. Jour, Sel, 51h, vol. 20, pp. 204, 205, 300). Perdtir sh— 
Wack fissile sh. with oceastonalb thin beds of Ia. and some coneretiong Thickness 


600 ft Ovorlics Flame dol (Middle Dev.) and underMes Boule dolomitic 1a. 
(Upper Dey.) Named for Roche à Perdrix, but typical section is on Roche 


Mintte 


Perkasie shale. (In Newark group.) 


Upper Triassic; Southeastern Pennsylvania (Bucks and Montgomery Coun 


fies), 

B. S, Lyman, 1803 (Pa. Geol. Surv. geol. and topog. map of Bueks nnd Montgomery 
Counties) and 1895 (2d Pa. Geol Surv. Summ, Final Rept., vol, 3, pt. 2, pp. 2589 
2058) Perkasie eh Green and dorkered or gray shales, 2,000 ft. thick near 


Perkasie tunnel. Underlie Pottstown shales and overlie Lansdale shales. 
Corresponds to middle part of Brunswick sh. of Newark group. (See also 
under Sunatoga menh.) 


Perkins volcanics. 
Cretaceous: Canada (Yukon). 
D. D. Cairnes, 1010 (Canada Geol. Bury. Summ. Rept. 1900, p. 50). [Age not ow 
signed, but Coekfield, Canada Geol, Surv. Summ, Rept, 1022, pt. A, 1925, p. 2, as- 


med these rocks to Cret.] 
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l'erkins group. 

Devonian (?): British Columbia 

D. D. Catrnes, 1911 (Canada Geol Surv, Summ. Rept. 1910, p. $4). 


Permian epoch (or series). 
The last epoch of Carboniferous period and the rocks formed during that 
epoch. For definition see U. S, G. S. Bull, 769, pp, 70-72. Some geolo- 
gists now classify the Perm. deposits ns 4 system. 


+Permo-Carboniferous, 
A term employed in early geologie repts to include Perm. and Penn. rocks. 


Perris quartz diorite. 
Late Jurassic (*): Southern California (Riverside County), 
P. H. Dudley, 1985 (Calif. Jour. Mines and Geol., vol. 31, No. 4, map, pp. 401, 501). 
Perris quartz diorite la most common and widespread rock type of Perris block 
parts of Elsinore nnd Corona quads, Riverside Co, 


Perry formation, 

Upper Devonian: Southeastern Maine and New Brunswick. 

C. H. Hitchcock, 1861 (Maine Hd. Agr. 6th Ann. Rept., pp. 247—256), Red mss. of 
Perry and vicinity.—1n vicinity of Perry there is a fine deposit of red sss. and 
cgis. which indisputably belonga to highest part of Dev. At Point Ple nt, in 
SE. part of Perry, the Sil, strata erop out from benenth the red sss., iiwstrating 
the complete unconformability of the two sets of strata, also the small thick 
nese of the Dev. strata [In & few places author casually uses Perry rocks and 
Perry 888., but he evidently did not propose Perry us a fm. name] 

N. S. Shaler, 1886 (Am, Jour, Scl, 3d, vol. 3 
of coarse red 


pp. 48-51). Perry series —BSerles 

, egl&, and reddish s ainly over 2,000 ft. thick Over 
lies Cobscook series, but in places res on the older Campobello series. Appears 
to be much less cut up by dikes than underlying Cobscook series. Was clearly 
formed in shallow water In immediate proximity to land. May be of upper Dev. or 
Sub-carbf. age. 

G. O. Smith and David White, 1905 (U. S. G. S. P. P. 35, pp. 10, 25, 28). Perry fm 
as exposed in towns of bbinston and Perry fs divisible into four menmerg, 
Two members consist of limentary strata, while the other two are interbedded 
lavaa and associated volcanic breccia Members are; (1) Upper lava (g 


Mes, € 


ven 
lava with columnar parting and amygdaloidal texture, inclading one bed of cx, 
and s&.); (2) Upper ss. (coarse red and brown ss, and eel, with small amounts 
of ah., including one flow of Java noar base); (2) Lower lava (basaltie lava aud 
brecela, inclading one thin hed of cgl. near top); (4) Lower cgl. (coarse exl and 
red sw, with thin beds of sandy sh.) Thickness of members undet. At N. end 
of Perry Basin the Perry fm. ia in contact with granite; at 8, end it uncon 
averlies strata believed to belong to "Cobseook serles" of Shaler and “Mascarene 
series” of Bailey and Matthew. ‘The Perry is an estunrine fm. is distinctly Dev,, 
and probably Chemung. Named for development at Perry, Washington Co. and 
elsewhere in Perry Basln, 

v. & Bastin, I014 (U. 8. G. 8. 'tport folio, No, 102). Perry fm. ts Upper Dev. 
and correlates with Chemung and Catskill time. 


On 1933 geol, map of Maine, by A. Kelth, these rocks are assigned to 
Mississippian. 
Perry formation. 
Middle Devonian: Central Pennsylvania (Perry County). 
J. P. Lesley, 1892 (2d Pa. Geol. Surv. Summ. Final Rept., wol 2, pp. 1236-1227) 


2, 23 ). 
The name Perry fm. would be unexceptionable for the middle ss, div. of the 
Hamilton, because in Perry Co. it is magnificently developed as mountainous out 
crops. [He also suggests using Ludlow ss for this ss, "an abbreviated form of 


Ludlowville sh, of N. Y."] 


‘Perry limestone, 
Silurian and Devonian: Eastern Missouri, along Mississippi River. 
C. R. Keyes, 1806 (Mo. Geol Surv. vol 11, p. 41). Perry ls—Light-zrayish or 
bluish ig, some.clay, 300 ft, thick, exposed only in E. part of Mo. along Misefs- 
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sippi River. Some beds doubtless—50-called Niagara of other parts of Mississippi 
isin, bnt faunas are not closely enough related to admit of covering both sets 
of strata by a common name, Name Perry Is, seems preferable to reviving 
Worthen'& name Clear Creek, though it covers nenrly sume space, Underlies Grand 
Tower Is. and overlies Girardeau Is. (Ord.). Assigned to Sil. 


Preocenpied. Includes several fms. (See Mo, chart.) 
Named for Perry Co. 


Perryman sand. 
A subsurface sand, of Penn. age and 28 to 30 ft. thick, in Okla., lying 
lower than Oswego lime and higher than Bartlesville sand. Correlated 
with Squirrel and Prue sands. 


Perryville formation. 

Middle Ordovician (Trenton): Central Kentucky. 

J, M. Nickloa, 1905 (Ky. Geol. Surv. Bull. 5, p. 15). [Perrpeilte used (in table only, 
without any description or thickness) for topmost part of Lexington group, over- 
lying Paria [fm.] and underlying Winchester group.] 

According to A. F. Foerste (Ky. Geol. Surv. Bull. 7, 1906) the Perryvill 
is 0 to 35 ft thick, underlies Greendale bed, and overlies Paris bed. 
According to E. O. Ulrich (Geol, Soc, Am, Bull, vol, 22, pp. 416-417, 
1911) Perryville 1s. underlies Catheys fm. and overlies Flanagan Is. 
According to A. F. Foerste (Denison Univ. Bei Lab. Bull, 17, 1912) 
Perryville memb, of Lexington ls. in Boyle and Mercer Counties, Ky. 
consists of 5 to S ft. of fine-grained dove-colored Is. above and more 
richly fossiliferous fine-grained whitish ls. termed Fuulconer div., below, 
and is overlain by Cornishville Is. memb, of Lexington ls, and underlain 
by Paris bed of Lexington. In 1914 (Cincinnati Soe. Nat. Hist. Jour., 
vol. 21) Foerste (also A. M. Miller) included Cornishville Is. in Perry- 
ville fm., dividing the Perryville into (descending) Cornishville 1s. memb., 
5 ft.; Salvisa Is. memb.; and Faulconer Is. memb. In 1924 (Canada 
Dept. Mines Geol, Surv. Mem. 138, geol. ser. No. 121, chart opp. p. 58) 
Foerste divided the Perryville into Cornishville ls, (above) and Fuul- 
coner ls, (below), without explaining in which division the Salvisa Is, 
memb, was included; but Miller up to 1925 (Ky. Geol. Surv., ser. 6, voL 
21, pp. 126-142) continued to divide Perryville into Cornishville, Salvisa, 
and Faulconer members, and to exclude it from Cynthiana fm. 

Named for Perryville, Boyle Co. Ky. 


Perseverance slate. 
Triassic or older: Southeastern Alaska (Juneau region). 
G. €, Martin, 1026 (U. 8. G. 8. Bull. 770, pp, 98-04).  Peraeveranee al—Unfossilit- 
croas clay sl, possibly $,000 ft. thick, underlying Gastineau volcanic group and 
overlying Clurk Peak schist, Is of Triassic or older age. 


Named for Perseverance Camp, Just E. of Junenn. 


Peru limestone. 

Middle Devonian: Central Pennsylvania (Juniata County). 

J. P. Lesley, 1878 (2d Pa. Geol. Surv. Rept. P, p. xix), Peru le —The bottom layers 
of the corniferous sh. (which underlics Upper Helderberg Is.) take on a special 
aspect for several mi. D, and W. of Peru [Juniata Co.], in Tuscarora Valley, that 
of a hard thin-bedded 1s. breaking up into long, narrow blocks 


Peru sandstone. 
Middle or Lower Devonian: Central Pennsylvania (Juniata County). 
J. P. Lesley, 1878 (2d Pa. Geol, Surv. Rept. F, p, xix). Peru s4—4A 3-foot layer of 
fragile rock occurs at Peru, Juniata Co., overlying typical Oriskany s, but very 
distinct from it. It has yielded no foasila and therefore cannot be named Caudagalli 
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grit. Southwest of Peru fragmenis of it, scattered upon the surface, contain 
pebbles as large as n chestnut and from that down to a grain of sand, Pockets 
of iron ore have been found in this rock at Orbisonia and clsewhere, 


Peru beds. 

Pleistocene: Northeastern Illinois. 

C, ©. Sauer, 1916 (HL Geol, Surv. Bull. 27), Peru beds,—A type of stratified drift 
along sides of valley W. of Peru [near W. line of La Salle Co.) unlike that common 
at surface elsewhere, Suggests pre-Wisconsin drainage, Consists of scending) 
(1) Hotted gravels, course and fine, sharply separated from overlying »h high. 
level gravel by à line of rust that marks oxidized surface of older bed, 30 to 40 It. ; 
(2) loess, 2 ft.; ( flne gravel and sand, 15 ft. ; (4) clay silt, dark blue [thickness 
not stated]. Is uncon, on Coal Measures, 


Peru sand, 
A subsurface sand, of Penn. age and 0 to 50-& ft. thick, in Okla., whieh ix 
correlated with upper part of Lubette sh. The name has also been 
misapplied to a higher and to a lower sand in same region. 


+Peseadero series. 
Upper Cretaceous, Eocene, Miocene: Western California (Santa Cruz Maun 
tains region). 
G. H. Ashley, 1895 (Jour. Geol, vol, 3, pp. 4 
series of s shales, and egis. having con 
Mtns. They consist In part of the San I 
section near Pescadero gives questionable thickness of over 10,000 ft, The rocks 


39) Pescadera acrien.—A great 


derable prominence In Santa Crus 


mciseo s3, of previous writers, The 


have teen greatly disturbed and faulted, Their age has been shown to be In part 
Mio. and is thought to extend down through the Eo. and possibly into Crot 
Uneon. underlies Monterey series and reste, probably ubeon,, on pre-Cret, met 


morphic s. 


Named for exposures at Pescadero Point and near Pescadero, San Mateo Ce 


Peshastin formation. 
Pre-Tertinry: Central Washington (Mount Stuart and Snoqualmie quad 
rangle: 
&. O. Smith, 1902 (U. S. G. S, P. P, 19). Peshastin fm.—Black sl., with grit or cxt 


bands of black chert, and lenses of light-gray 15. interbedded No fossils Ten 
ened to Paleozoic, possibly Carbf., based on resemblance to the Cardi 


tatively ¢ 
rocks of Sierra Nevada nnd B. C,  Uncon, underlies Swauk fm. (Eocene). Is 
younger than Easton schist. 

G. O. Smith, 1904 (U, 8. G. 8. Mount Stuart folio, No. 106).  Peshastin fm. rests on 
Hawkins fm. without any marked evidences of uncon, but in places rests uneon. 
on Easton schist. Is of great thickness Named for canyon of Peshastin Creek, 
near mouth of Negro Creek, Mount Stuart quad, 

C, E, Weaver, 1911 (Wash. Geol, Surv. Bull. 6). Peshastin fm, seems to correapond 
most closely to Cache Creek series of B, C. and Calaverns fm. of Calif. and is 


therefore tentatively assigned to Carbf, or older, 

W. & Smith, 1915 (School Mines Quart., vol, 86, pp. 154-1609). There is fossili 
evidence that the Is, of Peshastin series ia Paleozoic, 

W. S, Smith, 1916 (Jour. Geol, vol. 24, pp. 9-583) Peshastin fm, correlates with 
a series of sed. rocks containing detinite Trenton fossils that occur in Skykomish 


Jasin, to west. 


Petaluma formation, 
Pliocene (lower) : Northern California (north of San Francisco Bay region). 
R. E. Dickerson, 1922 (Calif, Acad, Sci. Proc., 4th ser., vol. 11, No. 19, with maps) 
Petaluma {m—Chielly lacustrine deposits of clays, clay sh. and sas, Characterized 


by great abundance of clays, but only In certain stream canyons Is there opportunity 
to observe them. Is a fresh-water and braekisli-wnter phase of marine Ban Pabla 
fm., and is confined to NE. corner of Petaluma quad. and SE. corner of Santa 
Rosa quad, Is uncon. overlain by Merced group or its correlative the Sonoma 
group. Is probably underlain hy Monterey group st many localities, [Apparently 
named for exposures in vicinity of Petaluma, Sonoma €o.] 
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R., R. Morse and T. L. Bailey, 1935 (Geol, Soc. Am. Bull, vol 46, No. 10, pp. 1437 
1455). Petaluma fm., 4,000-- ft. thick, Ia divided into 2 mapped unita, called 
Upper Petaluma fm, and Lower Petatuma fm, The Upper Petaluma 1s of tfuvintile 
or lacustrine origin, consisting chiefly of poorly stratified clays with thick lenses 
of illsorted sands and gravels. The characteristic gray-green clays are only in 
distinctly bedded The sands are usvally greenish gray nnd intricately cross- 
bedded: irregular lenses of sands, up to 200 ft, thick, à common, and often grade 

laterally into aravels of predominantly Franelscan material, Small nests of gravel 

nnd scattered boulders are common throughout, Grades into Lower Petaluma fm., 
which is 500 to 600 ft, thick; of estuarine origin; consisting of dark laminated 
clay shales and thin sands with, at several horizons, an abundance of smooth 
valved ostracodes and fish debris, and with, locally, thin beds of lx inter- 
bedded in the gh. ; at base a transition zone, of alternating volcanics and oatracode 

Bh., 122 to 168 ft, thick, which grades into underlying Tolay volcanics. Is overlain, 

with angular uncon, by Sonoma volennics (of upper or middle Plio, age), and ia 

correlated with Orinda fm. in its broader sense, as recognized in Mount Diablo 
signed to Lower Pilo, A better description of Petaluma fm. could 
ven than Jn Lawson's words describing the Orinda. 


region, <A 
seurcely be 


Pete terrane. 
Cretaceous : Kansas. 
C. [R.] Keyes, 1915 (Iowa Acad. Sei, Proc, vol, 22, p. 255). Pete terrane, shbales, 
50 ft. thick. Underlics Brookville terrane (555) and uncon, overlies Mentor 
terrane, top of Comanchean, Included in Dakotan. [Derivation of name not 
stated.) 


Peter sandstone, 
An abbreviation of St. Peter ss. introduced by €, [R] Keyes, (See Pan-Am. 


GeoL, vol, 38, No, 4, 1922, pp, 312-326, and subsequent volumes. ) 


Petermann series. 
Lower Cambrian: Eastern Greenland. 
C, Teichert, 1033. (Meddelelser om Groenland, Bd. 05, No. 1, p. 20). 


Petersburg formation. 
Penusylvanian : Southwestern Indiana, 
M. L. Fuller and G. H, Ashley, 1902 (U. 8. G, 8. Ditney follo, No, 84, p. 2). Peters- 
burg fm—Alternating sss nnd shales with persistent bed of Is, at top, "Thickness 
80 ft. Underloin by Brazil fm. and overlain by Millersburg fm Limited below 
by base of Petersburg coal, and above by base of Millersburg coal (No. 7). 


Redefined by E, R. Cumings in 1922 (Ind. Geol. Surv. Sep. Pub. 21) so as 
to include coal No, 7 at top, und at buse all beds down to top of coal 
No, 4. As thus redefined it is discon. overlain by Shelburn fm, and 
discon, underlain by Staunton fm, 

This name was used by F. W. DeWolf in Ill. (IL Geol Surv, Bull. 10, 
1910, pp. 178-181) for beds extending from top of coal No. 6 to base of 
coal No. 5, the underlying beds down to base of coal No. 2 being called 
by him LaSalle fm. The Petersburg and LaSalle of DeWolf comprise 
Carbondale fin. of present nomenclature, 


Named for Petersburg, Pike Co. 


Petersburg granite, 

Pre-Cambrian: Eastern Virginia. 

A. I. Jonns, 1928 (Va. Geol. Surv. prel. ed. of geol, map of Vh). Petersburg 
granite.—Coarse to fine gray biotite granite with course pink porphyritie facies 
intruded by fine bluish granite in Fredericksburg, Richmond, and Emporia arcus. 
Mapped over large area including Petersburg 

Petersburg sand. 
A subsurface sand in Mooretown ss. (Miss.) of Cumings in Ind. 


151627°—3s 
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Peters Creek schist. 

Pre-Cambrian (Glenarm geries): Southeastern Pennsylvania, northern 
Maryland, and northeastern Virginin. 

A, I. Jonas and E. B. Knopf, 1921 (Wash. Acad, Sei. Jour, vol 11, p. 447) 
An upper member of Wissahickon fm, that bs less highly anamorphosed than the 
Wissahickon itself has been separnted and named by the writers the Peters Oreck 
schist It may represent. Harpers schist memb, of Mont Alto qtzite of central Pa 

E. B. Knopf and A. I. Jonas, 192% (Am. Jour. Scl. Sth, vol. 5, pp. 40-02), [See 
quotatlon under Wissahickon fm.) 

A. I. Jonas, 1928 (Va. Geol, Surv. pret. ed. of geol. map of Va.), mapped Peters 
Creek qteite over a large but disconnected area In NE. Va. 


Named for exposures along Peters Creek, which enters Susquehanne River 
ut Peach Bottom, Lancaster Co, Pa 


Peters Mountain sandstone, (In Pocono formation.) 

Mississippian: Central Pennsylvania. 

B. Willard, 19036 (Geol Soe. Am. Bull., vol 47, No. 4, p. Pocono fm. is 
usunlly tripartite. At ite base occur locally Griswolds Gap cel, or, to W., Knapp 
cgl. or aa. Overlying these is massive econzlomweraütic “Berea” ss, A similar 
massive pebbly memb., the Burgoon ss., forma highest third of fm A middle platy 
div. Petero Mtm ss, intervenes btw. the "Berea" and the Burgoon. This trifid 
character te distinctive throughout centrul Pa. Peters Mtn as. was proposed by 
writer in rept, on Miss, system of Pa, submitted in 1935 to National Research 
Counell, Named for Peters Mtn, Dauphin Co 


Peterson limestone. (In Gannett group.) 

Cretaceous (?): Southeastern Idaho. 

G. R. Mansfield and P. V. Roundy, 1916 (U. S, G. S. P. P. 98, pp. 76, 82). Petersen 
ls,—Massively bedded near top; very persistent throughout region, forming promi 
nent ridges that can be followed by the eye for miles from some of higher sum 
mite, Thickness 205 ft. Underlies Bechler cgl, and overlies Ephraim egL; all m 
Gannett group Named for exposures E, of Peterson's ranch, along Tygee Creek, 
soc, 24, T. 7 S5., R. 46 E, Bolse meridian May bo Jurassic. 


Petergor Creek syenite. 
Jurassie (7): British Columbia. 
W. L. Uglow, 1922 (Canada Geol. Surv. Summ. Rept. 1921, pt. A, p. 582). 


Petersville shale. 
Mississippian; Northeastern Kentucky. 
W, €, Morse and A. F. Foerste, 1912 (Ky. Geol. Surv. Boll. 16 p. 24). Fefersville 
4h. proposed as substitute for hyphenated term RBedford-Rerea sh., because S, of 
Vanceburg, Lewis Co. the Belford and Berea cannot be separated 


Named for Petersville, Lewis Co, 


TPethtle rocks. 
X name applied locally in W. Va. to Gilmore ss. memb., of Greene fm. 
(See I. C. White, W. Va. Geol. Surv, vol 1, 1899, pp. 197-213.) 


Petit-Bourg series, 
Age (?) : West Indies. 


J. W. W. Spencer, 1001 (London Geol. Soc. Quart, Jour, vol. 57, p. 513). 


Petiteodinc series 
Pennsylvanian: New Brunswick. 
W. J. Wright, 1922 (Canada Geol, Surv, Mem. 129, p. 25) [Assigned to Carbt. 
by Wright; but G. W. H. Norman, 1932 (Caooda Geol Surv. Econ, Geol ser, 
No. 9, p. 172) assigned it to Penn.] 


Petoskey limestone, 
Middle Devonian: Michigan (northwestern part of Lower Peninsula). 
A. W. Grabau, 1902 (Mich, Geol Surv. Rept. 1901, pp. 201, 210). Petoskey L — 
Las, and dolomites, 360 ft. thick, underlying 45 to 50 ft. of chert beds forming 
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top div, of Traverse group and overlying Acerrularia and Stropheedontm narea 
beds, all of which are included in "Traverse group. 

R, Pohl, 1980 (U. S. Nat. Mus. Proc., vol. 70, art. 14). Petoskey fm, waa tirst 
applied by Grabau, to beds largely equiv, to the fm. herein. proposed, tat without 


E. 


proper delimitation, Since the term js particularly applicable it has been 
here adopted to the usage proposed Thickness to 1004. ff Consists af ba 
with some beds of sh. Forms top div. of Traverse group In northern counties 
of Lower Peninsula Overlios, with uncon. aud overlap, Charlevoix stage of 
Traverse group [Gives details of beds and faunal ones Bee also under 


Charlevoin atage.] 


Probably named for exposures at Petoskey. 


*Petro limestone lentil (of Bingham quartzite). 
A name inadvertently used on map and in places in text of U. S. G. S. P. P. 
38, 1905, for the Tilden Is, lentil of Bingham qtzite in Bingham dist., 

Utah. The Tilden is the Is. in Petro mine 


Petro oll sand. 
Name locally applied to a sand (in Carbondale or in Pottsville fm.) lying 
about 230 ft. below Herrin (No. 6) coal, in Wamac field of Centralin 
area, Marion Co. SE. Hl. It is 30 ft. thick. 


Petrolia ist sand 
Drillers’ term for a sand in Pocono fm. of Butler Co., Pa. which lies 
ubout 120 ft. above Butler 2d sand. 


Petrolia shale 
Devonian: Ontario. 
€. R. Stauffer, 1915 (Canada Geol, Surv. Mem. 34, pp, 4, 192), 


Petrolia shale member (of Hamilton formation). 
Devoninn: Ontario. 
W. Malcolm, 1915 (Canada Geol, Surv, Mem, 81, p. 42) 


‘ottus sand. 
A subsurface sand in the upper Bocene of Driscoll pool, Duval Co. Tex. 
It is snid to belong to Yerun fm, (See A. A. P. G. Bull, vol, 15, No. 
7. pp. 778-782, 1931.) A. Deussen and E. W, K. Andrau (A. A, P. G 
Bull. voL 20, No. 5, 1936, p. 540) assign it to uppermost pari of Yegus 
, where it lies 170 fr. above Tuletu sand. 


fm. in Pettus dix 


Petty Hill moraine. 
Pleistocene (Wisconsin stage): Northeastern New York (Essex County), 
Named for Petty HIN. See N. Y. State Mus, Bull. 1857, 1916. 


Pewabic amygdaloid. 

PreCambrian (Keweenawan): Northern Michigun. 

R. Pumpelly, 1873 (Mich. Geol. Surv, vol, 1, pt, 2, pp. 227-25, 28). [Called Pewatic 
copper-boaring bed, ] 

A. R. Marvine, 1873 (Mich, Geol Surv. vol. 1, pt, 2, pp. 58, 8S6, and chart). 
[Called Peweble lodd and Pewabie cuprifercus bed, and mid to consist of 
amygdaloid.) 

Belongs to Ashbed group. The mineralized part is the Pewabic lode. 

Named for occurrence in Bewabic mine, Houghton Co. 


Pewabic flow. 
Inciudes Pewabic amygdaloid and underlying trap. 


Pewabic quartzite. 
Pre-Cambrian (Huronian) : Northeastern Minnesota (Guntlint Lake region). 
N., H. Winchell, 1888 (Minn. Geol. Nat. Hist. Surv. 10th Ann, Rept., pp. 79, 88) 
Pewabio qtzite.—A great qtzite near top [F] of the Animikle in region of Guntlint 
Lake to Opishke Muncie La Named for Chippewa word meaning iron. 
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N. H. Winchell, 1891 (Minn. Geol, Nat. Hist, Surv. 18th Aun, Rept), Pewabie 

qizite is considered to overlie Animllie Diack sl., unless there nre two great qtxites 
N. H. and H. V. Winchell, 1501 (Minn. Geol. Nat. Hist, Surv, Bull, 6) At base of 
es is a frügmental quartz ss. S00 ft. thick—the Pewebio qtzite. 


Animikie se 
Includes tron ore beds. 

N, H. Winchell, 1893 (Minn. Geol. Nat, Hist, Surv. 20th Ann, Rept.)  Pewable gtzite 
at base of Animikie series lies uncon, on all older rocks. In many places it is 
eonglomeratie, Tt includes the qtzite of Pokegama Falls, on Mississippi River, 
and of Pipestone Co, 

H. V, Winchell, 1898 (Minn. Geol Nat. Hist. Surv. 20th Ann. Hept.), correlated 
Pewubio qtzite of GunBülnt Lake with Pokegama qtzite of Mississippi River. 

A. H. Elftman, 1894 (Minn. Geol. Nat. Hist. Surv. 22d Ann. Rept.. pp. 150-180) 
The so-called Pewabic qtzite btw. Birch Lake and Gunflint Lake belongs to middle 
memb. (iron-bearing) of the Animikie, The Pewabio gtrite is lower memb, of the 


Aulmikie It disappears entirely in vicinity of Iron Lake. 

J. E. Spurr, 1804 (Minn. Geol, Nat, Hist, Surv, Bull, 10). So far as yet definitely 
known the Pewcabie gteite la basal memb, of Animikie series, 

U. S. Grant, 1504 (Minn, Geol, Nat, Hist, Surv, 22d Aun, Kept, pp, 607—758) The 
name “Pewable qtzite" waa proposed for and applied to the tron-benaring rocks of 
Akeley Lake (N, H. Winehel, 16th Ann. Rept, p. 88, 1888). [Akeley Lake Ilex 
W, of Guntlint City.) Subsequently this term has been applied quite extensively 
to qtzite memb, at base of Animikie on western Mesabi range, ao that now th: 
term Pewahic usually refers to this qtzite, which, however, in the Minn, rept 
has been considered as=the Iron-bearine rocks of Akeley Lake, Weiter would refer 
these rocks to the iron-bearlng memb., if they belong to the Animikle 

U. 8, Grant, 1899 (Minn. Geol Nat. Hist. Surv. Pinal Rept., wol 4, pp. 160-190) 
Pokegama gtzite is called at times Pewabio qtisite. It is a persistent horizon at 
bise of Animikie series, 

N. if, Winchell, 1890 (Mion. Geol, Nat. Hist. Surv, Final Rept., vol. 4, pp. 181, 898) 
Pewabie qtzite belongs with Keewatin, but whether to Lower or Upper Keewatin 
in not known, Pokegama qtzite belongs to the Animilie It Wenda into the tron 


woeclnted with 


fm. and to E. is replaced by Pewahbie qtzite, The Pokegama is 
taconitic iron ore and the Pewable with joaspiHitie. "The Pokegama 
to be titaniferous; the Pewable is usually distinctly titaniferous The Pokezamm 
qtzite is never associated with the peculiar muscovadyte, but the Pewable ja never 
without it The Pokegama qtzite, with its taconitie companion, is known to be 
overlain by the black slates of the Animikie, and occurs only westward from Iron 
Lake The Pewable qtxite ia overlain and underlain invariably by muscovadyte, 


not known 


or hy “gabbro,” where the nlterütion was intense, and occurs only castward from 
vicinity of Iron Lake. 


Pewabic West conglomerate. 


PreCambrian (Keweenawan): Northern Michigan. 

A. R. Marvine, 1873 (Mich. Geol. Surv. vol. 1, pt. 2, p. S2 and chart) Paradie 
West cgl is cgl. No. 10 of Houghton Co. 

Is in Ashbed group. 

Probably named for occurrence in old Pewabie West mine, Houghton Co. 


Poyotes division. 


Cretaceous: Mexico, 
E. Ordóñez, 1008 (Min. and Sci. Press, vol. 96, p. 363), 


Pfeifer shale member (of Greenhorn limestone). 


Upper Cretaecous: North central Kansas. 

N. W. Bass, 1926 (Kans, Geol Surv, Boll. 11, p. 32). Pfeifer sħ memb,—Chalky ab. 
interbedded with soft thin chalky 19s; tbe "fenee-post 14," forms top bed. "Thick 
ness 19 to 21 ft. Top memb. of Greenhorn Is. in Russell to Hamilton Counties 

nhorn ls, and underlies Fairport chalky sh 


Overties Jetmore chalk memb. of Gree 
memb. of Carlile sh. 


Named for exposures 244 mi. NW. of Pfeifer, Ellis Co, 


halen Lake volcanics, 


Tertiary (?): Northeastern Washington (Stevens County). 
C. E. Weaver, 1020 (Wash. Geol. Surv, Bull. 20, p, 101; map). Phaten Lak 
canics,—Serles of lavas, tufs, and breccias over 1,000 ft, thick Do not resemble 
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Rossland volennics, but may possibly be in part correlative with Rossland. Not 
metamorphosed ond, except for surficial alteration, appear relatively fresh, "Tuf- 
fuceous phases light-colored and have grayish-white tint, fine-crained, nnd greatly 
indurated, Occupy 11-- sq. mi. iu north-central part of county, 7 mi, S. of 
Rossland volcanics. Rest uncon, on upturned and eroded edges of Mission argil- 
lites and Northport Is. Form steep escarpment overlooking W. side of Phalen 
Lake. Assigned to Tert [See Rossland volcanic fm.] 


Phanerozoic eon. 
A term that has been proposed (see C. Sehuchert and C. O. Dunbar, Text 
book geol, pt. 2, p. 70, 1933) to include Cambrian and all subsequent time 
Derived from the Greek phaneros, visible. 


fPhelps sandstone, 

Devonian (7?) ; Southwestern Missouri. 

E. M. Shepard, 1898 (Mo. Geol, Surv. vol. 12, pt. 1, pp. 49, TT-82). Phelps ss.— 
Soft, irregularly bedded coarse-grained s&, © to 4 ft. thick, uncon, overlying 
Sae, Is. and uncon. underlying so-called (not typical) Louisiana 1&, of Kinder- 
hook group. Top fm. of Hamilton stage of Dev. in Greene Cò., Mo. 

8, Weller, 1901 (Jour. Geol, vol. f, pp. 130-148), included Phelps aa, in Kinderhook 

EK. M. Shepard, 1904 (Bradley Geol, Field Sta, Drury Coll. Bull., vol 1, pt. 1, pp. 
41-42), assigned Phelpa pa., 10 ft. thick, to Hamilton (Dev.), and correlated tt with 
Sylamore ss. of Ark. 

G. H. Scherer, 1905 (Bradley Geol. Field Sta. Drury Col. Bull., vol. 1, pt. 2, p. 67), 
assigned Phelps as, to Hamilton, as did Otto M, Smith and Paul C. Standley, 
1907 (Brndley Geol, Field Sta. Drury Coll. Ball, vol. 1, pt. 2, pp. 72-314). 

E. O. Ulrich, 1911 (Geol Soc. Am, Bull., vol, 22, pl 29), correlated Phelps 88., 
Sac Is, and King Is. with Loulklana 18, and assigned all to Kinderhook 

€. L. Dake, 1918 (Mo. Bur. Geol nnd Mines vol 15, 2d ser, p. 177), nasigned 
Phelps ss, to Miss, In southern and western Mo. it occupies a strat. position 
near that of Hannibal sh. of NE. Mo, 

M. E. Wilson, 1922 (Mo. Bur. Geol. and Mines vol. 16, 2d ser), assigned Phelpa as. 
to Kinderhook group. 

E. B. Branson, 1923 (Mo. Bur. Geol. and Mines vol. 17, 2d ser.), stated Phelps se. 
is=Sylamore ss. 

R. C. Moore, 1928 (Mo. Bur. Geol and Mines vol, 21, 2d ser, p. 108), Sylumore 
ss, was called Phelps as. in earlier Mo, reptas 


Named for Phelps mines, Greene Co. 


Phi Kappa formation, 

Ordovician (Lower and later?) : Central Idaho (Hailey quadrangle). 

L. G. Westgate and C, P. Ross, 1030 (U. 5. G. S. Bull. S14, pp. 10, 18). Phi 
Kappa fm.—Upper 4,600 ft, consists of a series of dark shales nnd interbedded 
yellow shaly sss; lower 4,800 ft. consists of medium and fine-crained qgtzitic sss. 

and finty argillites, commonly black, weathering to rusty slabs. Graptolites of 
lower and upper parte indicate late Chazy age. Uppermost 25 ft, contains fnuna 
that may be late Middle or Upper Ord. In fault contact with overlying Trail 
Creek fm. (Sil), Rests on argillites carrying Lower Ord, (Beekmantown) fossils 
Named for exposures along Phi Kappa Creek, Hailey quad. 


Philadelphia brick clay. 

Pleistocene: Southeastern Pennsylvania and southwestern New Jersey, 

H, €. Lewis, 1881 (Phila, Acad. Nat. Hist, Sci, Proc, vol. 32, pp. 258-272, 296-3001. 
Philadelphia brick clay.—Of Inrge extent nnd with numerous boulders. Is con- 
fined to river valley. Rests uncon. on both Philadelphia red gravel and the 
Fossiliferous gravel, now called Glassboro gravel Philadelphia Js in part built 
on this clay. Thickness abcut 15 ft. 

E, D. Chester, 1884 (Am, Jour, Sel, 3d, vol. 27, pp. 189-199), Yellow brick clay, 

to 20 ft, thick, which “we shall eall Philadelphia 
Overlies the Red Gravel. 


sand, loom, or loamy g 
clay, after Prof. H. C. Lewis. 


Is a part of Cape May and Pensauken fms, according to U. S, G. 8. 
Philadelphia folio (No, 162), 1900, and both underlies and overlies the 
“Red gravel.” 
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*Philadetphia mica schists and gneisses, 

Pre-Cambrian (Glenarm series): Southeastern Pennsylvania. 

C. E. Hall, 1881 (2d Pa. Geol, Surv, Rept. C, map and pp. 28-31). Philadelphia 
mica schiets and gnelaees [on map|, Philadelphia group of mica schists and 
gneisses [in text]. Extends from Delaware River at Trenton westward across 
Schuylkill River into Denware Co 


Replaced in part by Wissahickon fm. 


Philadelphia red gravel, 

Pleistocene: Southeastern Pennsylvania. 

M. C. Lewis, 1881 (Phila. Acad. Nat. Sei, Proc, vol, 82, pp, 258-272, 296-309). 
ratified] clayey gravel composed of pebbles on the 
uic red sh 


Philadelphia red. grevel.—st 
Fosslliferous gravel (Glassboro gravel) mixed with fragments of Tri 
Valley Reata on decomposed gneis 

It might be called University gravel 


4 


nnd other rocks brought down Delawar 
Philadelphia is in part built on this 
for distinction, as good sections of jt are seen near University of Pa. Thickness 


20 ft. Uneon. underlies Philadelphia brick clay 
Ix n part of Pensauken fm., according to U, 8, G. S, Philadelphin folio (No. 
162), 1909. 
Philadelphia moraine. 
Pleistocene (Wisconsin stage): Northwestern New York (Jefferson 
County). 
Named for Philadelphia, Jefferson Co, (See Jour. Geol, vol. 32, 1924, pp. 
U 660.) 
A. F. Boddington. 1954 (N. Y, State Mus, Bull, 296, pp. 44-45). Extenda from 
son Co, to 1 mi E. of Antwerp, Jefferson Co 


near Philadelphia, Jefe 


Philipsburg series, 
Phillipsburg series. 
Lower Ordovician and onler (7): Southern Quebec and northwestern Ver 


mont. 


W. E. Logan, 1868 (Geol. Surv. Canada, pp 


280, 844-854), deseribed the rocks 
of Philipsburg, Quebec, region, but did not d: i 


Iuitely name them. Ass 


igned. them 
to Quebec group 

R. W. Wis, 1896 (€nnada Geol. Surv, n. s. wol 7, pp. 167 to 177, SOT to 327) 
pPhitlipsburg series, Cambro-SHurian, Quebec, Canada Iuejuded in Quebee group, 
Includes Lower Phillipsburg (Calciferous), Upper Philipsburg (Chany). [Later 
Cannda repts spell this name with one LJ 

H., W. MeGerrigle 1031 (17th Rept. Vt. State Geol, pp. 184-186), The term 
“Philipsburg series” is meant to Include a group of 13 fms. ranging in age from 
Osnrklan to Chazy and extending from about latitude of Highgale Springs, Vt 
northward across Quebec-Vt, bdy for about 20 ml. Named for village of Philipsburg, 
Quebec, where the lower fme of the gòr are well exposed. Logan has given 
most complete account of Philipsburg series, and lis table of f (p 278 of 
rept cited above) has been the standard of reference for other workers in the 
field. Following outline of his table is given (descending) : 

. Gray and black striped slates, 1,500. 

Black and greenish argill, slates, 1,000 

. Ls. egis., at least 2 bonds, separated by slates, 3200 

. Black sintes or thin-bedded black Iss, 170. 

'1. Black massive, pure Iss., 150. 

$5, Black lss., mag. beds at base, 350. 

Black slaty thin-bedded Iss.. 300. 

13. Dark bluish-gray thin-bedded lsa, 150. 

2. Dark lss., some mag, beds, 120, 

White and dove-gtay pure Iss., some mag. beds, 120 

. Reddish gray and black dolomites. some thin-bedded binck Iss, 200. 

. White and dove-gray pure compact 13s., 100. 

Dark-gray nnd yellowish-white dolomites, 400. 

Total thickness, 4,860 ft. 

In this rept only fms, A1 to B3 inclusive are considered. During writer's work on 

Philipsburg series N. of Int. Bdy it was found advisable to make some changes 

over Logan’s section from Al to B3, as outlined below: 
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Logan's section: Revised section (all mapped in Vt 


150 Luke Hill 160 


32 (sumunit bed | Naylor Ledge 3 
— -»120 : - - - — - 
below sumznit bed) 
- — Hastings Creck 200 
Morgans Corners (dol.) 150 
Wallsoe Creek fm. Cinterstratified thin-bedded shaly las. with thicker 
bedded iss.) 200-250 
A2, 100 Strites Pond 400 
A1, 400 Rock River 500 


Philipsburg serles 1s older than his Highgate Springs series [Type localities of all 
of above newly named fms. are in Quebec, 


Philipsburg formution. 
Lower Ordovician: Northwestern Vermont and eastern New York. 
R. P. Whitfield, 1800, suggested this name for same beds that have been 
called "Cassin tm.” and “Fort Cassin fm," (See explanation under 
Beckmantown group.) 


Phillips formation. 
Pre-Cambrian: Southern British Columbia 
R. A. Daly, 1912 (Canada Geol, Surv, Dept. Mines Mem. 38, map 2, 114*30' to 115"). 
Phillips fm.—T'urplish to red tbinebedded metargillite amd qtzite, — Underlies Roos- 
ville fm. and overlies Gateway fm 
R. A. Daly, 1913 (Cunnda Dept. Int. Rept. Chief Ast. 1910, vol 2, p. 108, table at 
p. 178). Phillips fm,—Chieüy dark-purplish or brownish-red finecrained to com 
pact metargillite and metasandstone in alternating thin beds. At base 3 massive 
beds of gray qtzitic ss., 4, 10, and 20 ft. thic 


are intercalaied, Thickness 550 ft, 
Conformably Underlies Roosville fm. and grades into underlying Gateway tm. 
Named for occurrence on two summits about 2 mi. N. of Phillips Creek. 


Phillips sand. 
A subsurface sand lying 60027 ft, below top of Colorado sh. in Bowdoin dome 


NE. Mont. See under Martin sandy gone. 


Phillips moraine. 
Pleistocene (Wisconsin ige): Northeastern New York (Essex County). 
Named for Philips place. See N, Y. State Mug, Bull. 187, 1916. 


Phillipsburg series. See Philipsburg series. 
Philson limestone. (In Conemaugh formation.) 

Pennsylvanian: Southwestern Pennsylvania (Somerset County). 

F. and W. G. Platt, 1877 (2d Pa. Geol Surv, Rept. Uy, pp. 256 Philson TR., 
underlies Philson (or Hose) conl, and lies about 40 ft, above Gallitzin coal. Thick- 
ness 3 ft. 

J. P. Lesley, 1875 (2d Pa. Geol. Surv. Rept. Q. pp. 303-305), Brush Creek Is, is same 
as Phileon ls. of Somerset Co. 

J. D. Sisler, 1925 (Pa. Geol. Surv. 4th ser., Bull. M;, pp. 208, 331) [Gives following 
downward sequence of beds in Conemaugh of Somerset Co.: Dik Lick conl E 
Lick le, Berlin coal, Berlin Is, Platt coal, Price coal, Coleman coal, Coleman Is., 
Philson (Rosc) coal, Philon le.. Johnstown iron ore, Brush Creek (Gallitzin) coal, 
Mahoning £8.] 


Probably named for exposures at or near Philson, Somerset Co. 
Phipsburg limestone. 
Age (7): Maine 


C. T. Jackson, 1838 (Rept, om geol. of Maine, vol. 2, pp. 61-62), refers in several 
places to #hipsburg le of Phipsburg Basin. This 1s an econ. rept. 
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Phoenix beds. 
A name that has been used, but not defined, by F. M. Anderson (Calif, Aend, 
Sei. Proc., 3d ser., vol, 2, pp. 1-62, 1902) for a part of lower beds of Chico 
age in southern part of Oregon Basin, 


Phoenix limestone lentil (of Bingham quartzite). 

Pennsylvanian: Central northern Utah (Bingham district), 

A. Keith, 1905 (U. S, G. 8, P. P. 38, p. 44, map, and sections), Phoenia Is, lentil of 
Bingham qtzite.—White or light-colored siliceous marble. Thickness 0 to 300 ft 
[Sections show it some distance above Tilden Is, lentil, Crops out at mouth of 
Phoenix mine. ] 


Phoenix volcanic group. 

Mesozoic (?) and older (*): Sonthern British Columbia and northeastern 
Washington. 

R. A. Daly, 1912 (Canada Geol, Surv. Dept, Mines Mem 
Phoeniz voleanic [m.—Flows and pyroclastic deposits of 
to Triassic. 

R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, pp, 3 885, 
877-888), Phoenix volcanic group.—Vyroclastic flows (?) und contemp. intrusions 
of porphyrite. 'The town of Phoenix is in midst of this large though interrupted 
aren of basic volcanics. Phoenix volcanica ure possibly largely Mesozoic and 
contemp. with andesitic members of Rossland group.  Uncon. is believed to exist 
btw. Phoenix group and Attwood series. [See Rosselangd volcanic fm.] 


j, maps 9, 10, 118° to 119"). 
augite andesite, ete, Carbt. 


Phoenix or Schroeppel shale, 

Silurian: Central New York, 

G. H. Chadwick, 1918 (Geol, Soc, Am. Bull, vol. 29, pp. 327-368), Phoentw or 
Sohroeppel ah—Olive-colored sh. and intercalated sss underlying Donnelly ore 
and Lakeport Is, and overlying Kirkland iron ore or Is. Thickness 62 ft, at South 
Granby and Lakeport, from which place the beds are connected by numerous outcrops 
with the upper sandy layers at Clinton and Utica, Westward the sandy layers 
at this horizon drop out and thin limy ones come in, increasing until finally the 
division seems to merge into Irondequoit lg, Fossils listed, Type loc, at Phoenix, 
on Oswego River [Oswego Co.], Since Phoeniz has been used for 13. in Utah and 
for volcanic fm. in B, C, recourse may be had, if necessary, to Sehrocppet, the 
Twp in which Phoenix lies. 


E. O, Ulrich, 1923 (Md, Geol. Surv, Sil. vol, pp. 191, 347), Clinton fm. in Lakeport, 
N. Y., reglon divided into (descending) ; Sb, of Rochester age, 29 ft, ; Lakeport Is, 


(of Rochester age), 17 ft.: Donnelly ore (of Rochester age) ; Schroeppet sh., 62 ft. ; 
Is, of Irondequoit age, 6 ft. ; Hretoerton gh., 36 ft. ; Williamson ah., 105 ft. Wolcott 
la., 18 ft. ; Sodus sh., 31 ft. ; Reynatles 15., T ft. $ and Maplewood sh., 7 ft, [Schroeppet 
ah. is shown as--]ower part of Rochester sh. and underlying Lrondequolt 1s., as 
younger than Williamson ah., and as pinching out E, of Wolcott, where Irondequoit 
Is, rests on Williamson ah, and Williamson sh. rests on Wolcott Is ‘This ts position 
assigned to Williamson sh. by W. Goldring, 1931 iN. Y, State Mus. Hdt. 10).] 


+Phoenix Mine group. 

Pre-Cambrian (Keweenawan) : Northern Michigan (Keweenaw County). 

R. D, Irving, 1888 (U. S. G, 8. Mon. 5, pp. 175-178), Beneath the Greenstone (bed 
108), and separated from it by a red clay seam, which is known locally as “The 
Slide" and is a thin cgl. bed farther E. and W,, a few hundred ft. of rock are 
exposed to view in Phoenix mine, which is one of the numerous workings just 
beneath the Greenstone on N. and &, or crossing veins, The total thickness of 
these beds, which I may appropriately call Phoenür Mine group, is 685 ft, in beds 
ranging from 9 to 160 ft. Overlies Kingston cgl, from which it is separated 
by a covered space of 2,325 ft. 


Includes upper part of Central Mine group. 


Phoenix Park quartz latite. (In Potosi volcanic series.) 

Miocene: Southwestern Colorado (Creede district). 

W. H. Emmons and E. 8. Larsen, 1928 (U. S, G. S, Bull. 718). Lava flows and tuff 
breccias of a fülrly uniform rock. Thickness 0 to 500 ft, Is a fm, in Alboroto 
group of Potosi volcanic serles, The main body rests on a fairly regular surface 
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of Campbell Mtn rhyolite, and uncon. underlies Mammoth Mtn rhyolite, Another 
body of similar rock occurs as a lens btw. flows of Campbell Mtn rhyolite, and 
it is believed there was an interbedding of the two types of material, Named for 
development about Phoenix Park. 


*Phoenixville shale, (In Newark group.) 

Upper Triassic: Southeastern Pennsylvania (Bucks and Montgomery Coun- 
ties), 

EB, 8. Lyman, 1894 (Am. Phil. Soc, Proc., vol. 33, pp. 197-215). Greynedd and Phoenia- 
ville shalcs.—À1n great part hard, dark or greenish gray and blackish, partly dark 
red, at Gwynedd and Phoenixville tunnels, with traces of coal, "Thickness 3,500 ft, 
Underlie Lansdale shales and overlie Norristown shales. 


Same as Lockatong fm., of Newark group, 


Phosphoria formation. 

Permian: Northeastern Utah, eastern Idaho, central western, centra! south- 
ern, and southwestern Montana, and western Wyoming. 

R. W. Richards and G, R. Mansfield, 1912 (Jour, Geol, vol, 20, pp. 083-689),  Phos- 
phoria {m—Thosphatic shales, with some thin ls, and, at top, Rex chert memb 
In region of Bannock overthrnst (RE, Idaho and XN Utah) thickness of fm, is 
15 to 627 ft, and thickness of Rex chert memb, 0 to 450 ft, I&— upper two mem- 
bers of Park City fm. of Park City dist, Utah, namely the phosphate shales and 
the “overlying chert.”  Overlie& Wells fm. (Penn.) and underiles Woodside sh 
(Triassic). Named for Phosphoria Gulch, which Joins Georgetown Canyon 2.5 ml. 
N., 16° W., of Meade Park, Idaho, in which the fm, Is typically exposed, [Complete 
detailed section at type loe. given and fossils listed.) 


Piasn limestone. (In MeLoeansboro formation.) 

Pennsylvanian: Southwestern Illinois (Jersey, Macoupin, or Madison 
Counties). 

i. E. Culver, 1925 (DI Geol. Surv. Coop, Min. Ser. Bull 20, p. 20). Im 8, part of 
8d dist. are one or more Iss. im MeLeansboro fm. which can be traced considerable 
distances, The most important of these nre Pigsa fs, named for Pissa Creek, on 
which it is most excellently exposed, and Golden Eagle 1#., well known in Calhoun 

Je value In strat. work, since they constitute hori 


Co. These beds are of conside 
gon markers which eam be positively identified over relatively large arens. [Posi 
tion within MeLennsboro fm. not defined,] 

Piasa Creek runs through SE, corner of Jersey Co., SW. corner of Macoupin 
Co, and NW. corner of Madison Co. 

J. E. Lamar and H. B. Willman, 1934 (Nl. Geol. Surv. Bull. 61, pp. 120—128). Picasa 
le. overlics coal No, 7 and fa 5 to 6 fr, thick in places in Jersey Co, Is older than 
Lonsdale ls. 


acho limestone. 
mian: Southeastern New Mexico (Roswell artesian basin). 


1, G. Fiedler and 8, S. Nye, 1923 (U. 8S. G. 8. W. 8, P. 030). Ploacho t¢.—A lith- 
ologie unit consisting dominantly of Is, and dolomitic Is, but Including minor 
amounts of ss, sh. RYD, nnd aünbydrite, whose upper and lower limits are vari- 
able with respect to strat, position and time, Throughout most of Roswell artesian 
basin the Picacho Is. Is underlain, apparently conformably, by Nogal fm, but in 
SE. part of basin the Nogal gives place laterally to a thick Is. section, which is 
tentatively included in Picacho l3., and there the Picacho rests on the older Abo 
te. Thickness of fm, 800 to 1,200 ft. where it underlies Pecos fm. and overliea 
Nogal tm., but top of fm, is locally eroded nv Named for town jn vicinity of 
which lower part is well exposed, The beds here named Piogcho Is. nre believed by 
geologista working In this region to be strat, equiv. of San Andres ls. of Lee and 
Girty, and have been referred to by that name for years 

W. BR. Lang, 1987 (A. A, P. G. Bull, vol. 21, No, 7). Picacho ly. here abandoned for 
San Andres bx. memb. of Chupadera fm, and Nogal fm. here abandoned, being re- 
placed by Hondo ss. memb. of Chupadera fm. (above) ond Yaso memb. of Chupa 
dora fm, (below). [As originally defined and heretofore used San Andres Is. 
rested on tbe Yeso, The recognition of Mondo ss. involves slight redefinition of 
both Yeso and San Amndres.] 
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Picacho de Calera formation. 

Devonian: Southeastern Arizona. 

A, A. Stoyanow, 1986 (Geol Soc. Am. Bull, vol. 47, No. 4, pp. 485, 488). Picacho 
de Calera fm—tno Picacho de Calera Hills, 25 mi. NW. of Tucson, consists of 73 
ft. of beds (descending): (1) Fossiliferous cule. brown 2 ft; (2) black dol, 
25 ft; (3) yellow crystalline ls., largely of small calcified aigal bodies and inter 
bedded with thin flaggy blue lx, some fossils, 2 ft.; (4) blue Is. in beds 2 to 4 
ft. thick, fossiliferous, 40 ft.; (5) yellow cale, s8, probably subeoltan, 4 ft, It ts 
there discon, underlain by Rincon la. (Upper Camb.) and conformably overlain by 
Martin Is. [restricted]. Has been traced 75 mL eastward into Rincon and Whet 
stone Mtns, Is Upper Dev. 

Martin Is, (250 to 250 ft. thick) as originally defined and heretofore used 
included all Dev. of SE. Ariz, and has long been classified by U. S. Geol 
Survey as Upper and Middle Dev. The foregoing newly described fm, ap 


pears to correspond to lower part of Martin ls, of previous repts. 


Picayune volcanic group. (In Silverton volcanic series.) 

Tertiary (Miocene): Southwestern Colorado. 

W, Cross and E. Howe, 1905 (U. S. G. S. Silverton folio, No. 120). Picayune andes- 
íte.—Augite andesite in tuf, breccia, or aggL, and massive flows; pronounced por 
phyritie texture. Thickness O to 500+ ft, Is basal div, of Silverton volcanic 
series, Uneon, woderlies Eureka rhyolite and uncon, overlies San Juan tuff 

W. Cross, 1911 (U. S. G. S. Bull. 475, pp. 20, 24-26). Picayune volcanic group 
The earliest of layns of Silverton volcanic ies is a dark augite andesite occur. 
ring im relatively small exposures in Animas Valley and its minor tributary, Pica- 
yune Gulch, and named In Silverton folio the Picayune andesite, after latter local- 
ity, It is now known that andesite of Picayune Gulch is but one of the rock 
varieties erupted in frat part of Silverton time, und that the complex group of 
early lavas is most prominent in country btw, Henson Creek and bead of Lake 
Fork and in valleys of these streams. The name Picayune will be retained for the 
group, since it is already in use, and since relations of these rocks to overlying 
Bureka rhyolite are well shown in original locality, The Picayune.voleanie group 
consists largely of andesite of type frst observed, but includes also several kinds of 
more siliceous la The various elements are 90 irregularly associated as to make 
it clear the exposed rocks of the group belong to a central voleatic mass made up 
of surface lava streams, pyroclastic breccia and tuf, and intrusive bodies. ‘The 
massive rocks have in many places been shattered and dislocated by volcanic 


shocks, 


Picayune andesite. 
See 1st entry under Picayune volcanic group. 


Pie d' Aurore series, 
Devoniun: Quebec. 
J. M. Clarke, 1915 (N. Y. State Mus, Bull. 177, pp. 149, 150). 


Pickaway limestone. (In Greenbrier limestone.) 

Mississippian: Southeastern West Virginia and southwestern Virginia. 

D. B., Reger, 1926 (W. Va, Geol Surv. Rept. Mercer, Monroe, and Summers Counties, 
Dp, 460-472). Pickaway Is—Very dark, hard, sandy, stylolitie through most of 
Monroe Co. feanty marine fossils. Thickness 175 to 400 ft. Underlies Union Is 
nnd overiics Upper Taggurd sb.; all members of Greenbrier series [1s.]. Type loc. 
along State road btw. Pickaway and Union, Monroe Co. Also observed in Mercer 
Co. und travel) to NE, until it disappears in N. part of Pocahontas Co., W. Va 
To SW. it Increases in thickness to nearly 700 ft, in Washington Co., Va., but 
wholly disappears before Ky, and Tenn. lines are reached, 


Pickens sandstone, 
Pennsylvanian: Northern West Virginia. 
J. A. Taff and A. H. Brooks, 1896 (U. S. G. S, Buckhannon folio, No. 34). Pickens 
48,— White or gray massive ss. and cgl. at base; light-geay or white ss. at top; and 
a series of brown ss&, shales, and coals in medial portion. Thickness 400 to 500 
fi, Overlies Canaan fm. [Mauch Chunk sh.] and underlies Pugh fm, Named for 
town of Pickens, Randolph Co., which is located near ite top. 


Oérresponds to New River “group” of later W. Va. repts. 
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Pickering gneiss. 

Pre-Cambrian; Eastern Pennsylvania and New Jersey. 

B, L. Miller, 1912 (Neon. Geol, vol 7, p. 707) Pickering gneiss,—Graphitic 
ses, Name proposed by Miss Bascom, who intends to separate out the 

graphitic gneisses from the nongraplhitic gneisses, both of whieh she Included in 

Baltimore gneiss in Treston folio 
L. Miller, 1925 (Pa. Geol Surv., 4th ser, Bull. M, pp. 61-66). Observations 

at several places in Piedmont Platean lead writer to believe Franklin 1s, and 

Pickering gnelxs constitute a single fm. similar to Grenville fm. of N. Y. and 

Canada, The Franklin ls. or marble is coacsel]y crystalline, white, with graphite 

Hicate minerals, The Pickering gneiss 14 banded gneisa or schist 
containing le: of highly graphitic schists. 

F, Bascom, 1032 (U. S. G. S. West Chester-Coateaville folio, No, 2 Reveoral 
rears spo the writer, in mapping the rocks of Phoenixville quad. E separated 
the graphitic gneisses from the nongraphitie gneis aud proposed to apply to 
them the geographic name "Pickering gneiss,” restricting the name Maliimore 
gneiss to the vongraphitic rocks, and that name and detnition were published 
in an article by B. L. Miller in Econ. Geol. (vol 7, p. 767, 1012). More recent 
Work, however, on the pre-Camb, gneisses of RE. Pa, and Del, led writer to 
consider the graphitic gneiss associated with recognized Baltimore i 

ntially à factos of that fm. and not a distinct fm. In this folio 

paration, therefore, the graphitie gneiss je included in Baltimore x 


gn 


I 


and numerous 


repts 1n pr 
nnd name “Pickering gneiss" is dropped. 

In 19394 the U. S. Geol. Survey decided to adopt Pickering gneiss for the 
pre-Camb. sed, rocks associated with Franklin Is.-a white, coarsely 


crystalline 1s. or marble, more or leas contemp. with Pickering gneiss, 
with which it is found interbedded as well as apparently overlying, 
This gneiss is à medium-grained quartz-feldaparanica rock, usually light- 
colored, owing to puucity of dark-colored constituents, and pinkish or 
greenish in tone, owing to abundant altered feldspar. The rock i8 al- 
ways gneissic, but in absence of contrasting constituents this texture 
is not conspicuous. The feldspar is orthoclase, microperthite, micro- 


cline, and a sodic plagioclase, albite or nndesine. Graphite-henring beds 


nre an important feature of the fm. in Phoenixville and Honeybrook 
quads, Uncon. underlies Lower Cumb. Thickness unknown Named 
for fact that Pickering Creek, Chester Co., lies almost wholly within 
this gneiss area. This is definition now followed by F. Bascom. 


Pico formation. (Of Fernando group.) 
Pliocene (upper): Southern California (Los Angeles and Ventura 
Counties). 
B. L. Clark, 1921 (Jour. Geol, vol. 29, pp, 608-609 and chart opp. p. 586). Over 
region there is a marked difference in dip and 


fairly large area in Los Angeles 
strike btw. the lower and middle Fernando, now referred to Pico fm, by U. 8, 
Geol, Survey, and what has previously been referred to ns upper Fernando. 
(Footnote; A paper by Dr. W. 8, W. Kew, of U. & Geol. Survey, Is now in 
press in which the Fernando is considered a group composed of Pico nnd Saurus 


i 


fma. separated by an uncon.) The beds of this upper horizon contain very 
The Geol Sarvey proposes to use Sangua fmi. 


large perc age of recent sq 
for the upper Fernando sectio Which ts herein referred to as Seugua group 

W, 8. W. Kew, 1023. (A. A. P. G. Bull, vol. 7, pp. 411-420). "The authors name 
Pico fm., for lower fm. of Fernando group, frst appeared in print in 1921, in brief 
paper by B. L. Clark on Los Angeles region. The fm. is well exposed in Pico 
Canyon, Los Angeles Có, from which it Ia named, It ig also well exposed In 
Sante Clara Valley and in San Fernando Valley, where it reets uncon, on Modelo 
fm. and lies uncon. below Saugus fm. Is entirely of marine origin and contains 
fauna belonging tò base of the Plia 

W, Ss. W. Kew, 1924 (U. S, G, S. Boll, 758) Pico fm., the lower fm. of Fernando 


group, consista of fine-grained gray ss., interbedded) with conrse se. and cgl, and 
is about 4,000 ft. thick Along S. side of Fernando Valley and westward to Las 
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Virgenes Canyon it consists of Jaminated gray sandy clay nnd fine-grained s8 
with zones or lenses of white diatomaceous soft sh.; the upper strata largely 
medium-grained soft ss, with some cgl. 
J. E. Eaton, 1926 (Oil and Gas Jour. Nov. 11, 1926, p. 72; Oll Age, Nov. 1926, p. 
16) Santa Paula fm., 10,000 ft. thick, previously unrecognised, underlies Pico 
fm, and uncon, overlies Modelo fm. [See under Santa Paula fm.) 


In 1932 (16th Int. Geol. Cong. Guidebook 15) Pico fm, was restricted 
to middle and upper Plio. beds and Repetto fm. was adopted for lower 
Plio. beds, The overlying Saugus fm. was also restricted to beds of 
lower Pleist. age, the beds of upper Plio. age previously included in it 
being transferred to Pico fm. (See W. P. Woodring, pl. 2 and p. 35; 
R. D. Reed, p. 21; W. S, W, Kew, p. 49.) 

W. FP. Woodring now (March 19357) classifies Pico fm, as upper Plio, and 
this is present age designation of U. S. Geol. Survey. 


Picton granite. 

PreCambrian: Northern New York (Alexandrian Bay, Grindstone, and 
Clayton quadrangles). 

J. M. Clarke, 1909 (N. Y, State Mus. Bull 3, pp. 9-10), Picton granite — 
Course red granite. Seems to be latest rock in dist. (Alexandria Bay, Grindstone, 
and Clayton quads.). Outcrops of considerable extent occur on Grindstone and 
Wellesley Islands, also im Canada, but in N. Y. it occurs chiefly ua dikes cutting 
all other rocks. Assigned to pre-Cambrie; later than Laurentian and later than 


Grenville schists. 

IL FP. Cushing et aL, 1910 (N. Y. State Mus. Bull, 145, p. 11, maps). J'icton 
Qrünite.—2A coarse, rather bright-red granite, with finegrained phases. Hed 
feldapars constitute 75 percent of mask, Named for Picton Island (called Robbins 
Island on all maps) [in St. Lawrence River]. Younger than Alexandria mkgyenite, 
as it holde inclusions of that rock, Assigned to pre-Cunib. 


Picton formation. 
Ordovician: Ontario, 
P. E. Raymond, 1914 (Canada Geol. Bury. Summ, Rept. 1912, p. 34x). 
Replaced by Cobourg ls.. q. v. 


Picton freestones, 
Carboniferous: Nova Scotia. 
H, M. Ami, 1899 (Brit, Assoc, Adv. Sci. Rept. 1899, p, 756) 


Pictou formation. 
Carboniferous: Canada. 
H. M. Ami, 1900 (Canadian Ree, Scl, vol. 8, pp. 162-163), 


TPicturecliff sandstones, 
C. [R.] Keyes, 1924 (Pan-Am. Geol, vol, 41, p. 279). 


Same as Pictured Cliffs ss, 


Pictured Cliffs sandstone. 
Upper Cretaceous (of Montana age): Southwestern Colorado and north 
western New Mexico. 
W. H. Holmes, 1877 (U. S. Geol and Geog. Surv. Terr, 9th Ann. Rept., for 1875, 
pp. 248, 250, 251, pl. 35) Pictured Cliffs group, aleo Pictured Cliff à —Overlies 
Sand Shale group [later named Lewis sh.] und underlies Laramie (7%) group 
Assigned to Fox Hills epoch, [In pl. 35 ia described as consisting, in valley of 
Rio San Juan, of 120 ft. of massive ses.; on pp. 241-248 Is deseribed as consisting, 
btw, Pinon Mesa and Mesa Verde, of 30 ft. of white ss. followed [downward] hy 
100 ft. of brownish and yellowish ssa. and shales; on p. 251 is described as con- 
sisting, as exposed on San Junn down to Great Hogbnek, of 40 ft. of white ss, 
and 60 to SO ft. of yellowlah-gray ss., underlain by 30 to 40 ft. of brownish 
laminated sss.] 
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G. 8. P. P. 134). Holmes evidently restricted 


J, B, Reeside, Jr., 19 f 
likes and excluded the interbedded sh. and ses 


Pictured Cliffe ss, to the five Led 
benenth them, which writer believes should be Included, and which he does in 
elude, making total thickness of fm. 281 ft It grades into underlying Lewis ah. 
and into overlying Fruitland fm., of late Montana nge, The Pictured Cliffs ss 
able 


not been recognized outside of San Juan Basin, where ft is of 
Montana age [It 


has 
thickness. It contains n littoral marine fauna of 


correlates it with uppermost part of Plerre sli] 


Named for Pictured ClHíffs of San Juan Hiver, in NW. N. Mex. 


Picursian series, See Pecursian series 
Piedmont group 
Cambrian und pre-Cambrian: Western North Carolina (Piedmont 
Plateau) 


W. C. Kerr, 1869 (N. €. Geol. Surv, Rept. 2, pp. 18-35). Piedmont group.—A series 
neomhbe 


of metamorphic gnelssoid rocks, which are essentially a repetition of 
group It consist». of a suecession of feldspathic, harnblendic, and mieaceous 
, the most conspicuous of which is the broad belt of light-colored 
Athis gneiss, sometimes flne, generally coarse-grained nod porphy 


slates and gr 


and gray fel 
roidal, whieh extends along W. side of the fm. from upper French Broad to the 
Catawba in Burke Co. This fm, extends enstwand to the King's Mtn slates, being 
limited in that direction by a line connecting that mtn with the Pilot, in Surry 
Cò, occupying ncarly the whole of the pledmont plateau It may therefore up 
printely be named Piedmont group, although it extends across the Blue Ridge 
into Henderson nnd Transylvania Counties 

The rocks described are now divided into many fms, See North Carolina 
correlation chart 

Named for development in Piedmont Plateau of N, €, 


Piedmont sandstone. (In Potterille formation.) 
Pennsylvaninnu: Western Penusylvania and Maryland and northern West 


Virginia. 


í A, Ashburner, 1577 (Am. Phil, Sac, Proc., vol. 10, pp. 519-5601 Piedmont ss. 
Upper memb. of Potterilla (Seral) cot Thickness 160 ft Upper part consists of 
white and reddish-white and gray Daggy s*. und eel; in middle part predomi 


nates; lower part hs principally thinly bedded and conzlomweratie së, [Appears 
to include more than Homewood ss. memb, of Pottsville fm.) 

F. and W. G. Platt, 1877 (24 Pa. Geol. Surv. Rept. H, p. 180, pls. 10 and 11) 
Piedmont ga., “the upper portion of the Potteville cgl. (No. XID), the name 
Piedmont being derived from the Cumberland Rasin 

J. P. Lesley, 1878 (2d Pa, Geol Surv. Rept. Q. pp. 308-316) Piedmont (Upper 
Homewood) ss. underlies Brookville coal 

L C. White, 1870 (2d Pa, Geol Surv. Rept. Q. p. 7 
ee. inew Homewood ss, [See quotation under tTioncsta ax] 


7) Piedmont (Tionestu) 
Probably named for Piedmont, Mineral Co, W. Va, where it is well ex- 
posed. See U, S. G. S, Piedmont folio, No. 28, 1896, in which Pottsville 
fm. is mapped as Blackwater fm, and its upper ss, [Homewood —Pied- 
mont] is said to be 110 ft. thick. 
tPiedmont erystallines, 
'Piedmont. gneiss. 
Piedmont granite, 
Terms applied by W J MeGee, in early repts, to the basement rocks of 
Atluntie Coastal Plain. In 45th Ann. Rept. Bd. Regents Smithsonian 
insta pp. T2-74, 1891, he says Piedmont gneiss "1s a vast complex of crys- 


talline rocks extending from Alu. to N. J 
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*Piedra formation, 
Upper Cretaceous: Southwestern Colorado. 
W. Cross, 1899. [See 1800 entry under Lenis sh.] 
This name probably was intended to apply to so-called Laramie fm. of 
later repts on SW. Colo, and to Include Pictured Cliffs ss, Fruitland fm., 
and Kirtland sh. of present nomenclature 


Piedra rhyolite (also Piedra group). (In Potosi volcanic serica.) 

Miocene: Southwestern Colorado. 

E. $, Larsen, 1917 (Colo. Geol. Surv. Bull. 13, pp. 20, 36). Piedra fm.—Top fm. of 
Potosi volcanic series In Platoro-Summitville dist. is overlain by Fisher quartz 
latite and nnderlnin by Huerto fm. 

W. H. Emmons nnd E, 8, Larsen, 1923 (U. S. G. S. Bull. 718) In Platoro-Summit- 
ville dist. the Piedra fm. consists of Ò to 2,000- ft, of volcanic flows with snb- 
ordinate tuff, predominantly of rhyolite and quartz latite, and is oncon, on Huerto 
fm. In Creede dist. the Piedra becomes a group, divided into * or 0 fms. and 
is uncon. overlain by Creede fm. and uncon, underlain by Alboroto group, the 
intervening Huerto fm. being absent there Named for exposures in Piedra Peak, 
San Cristobal quad, 

E. 3. Larsen, 1935 (U. S. G, S. Bull, 843), changed name to Piedra rhyotite. 


Pie Knob andesite. 

Pleistocene: Western California (San Francisco region). 

A. C. Lawson and C, Palache, 1902 (Calif. Univ, Pub, Dept. Geol Bull., vol, 2, 
pp. 403—404 and map). Pie Knob andesite —Andesite, 180 ft. thick on Mie Knob, 
occurring in lower part of Campan series, about 250 ft, above it base, Forms large 
part of Pie Knob, N. of University Campus, Berkeley. 


Pierce limestone. (In Stones River group.) 

Lower Ordovician: Central Tennessee. 

J. M. Safford, 1860 (Geol Tenn, pp. 258-267). Pferoe ls,—' Thin-bedded, Masey 
foxsiliforous las., with generally a heavy-bedded layer near base, Thickne 27 ft 
Included In Trenton or Lebanon [Stones River] group. Underlles Ridley 18. and 
overlica Central [Murfreesboro] Is. 


Named for Pierce's mill, on Stones River, in Rutherford Co. 


Pierce shales. 
Pennsylvanian (?): Northwestern Arizona (mouth of Grand Canyon). 


(Pan-Am. Geol., vol. 38, pp. 251, 3357). Pierce ahalee is mame 


C, [R.] Reyes, 
especially applied to the sandy basal red beds of Supaian section, as shown at 
mouth of Grand Canyon, near Pierce's ferry. Thickness 100 ft. 


Pierce Canyon redbeds. 

Triassic: Delaware Basin and Pecos River Valley, southeastern New Mexico 
and western Texas. 

W, HB. Lang, 1985 (A. A. P. G. Bull, vol. 19, No. 2, pp. 262-270). Pierce Canyon 
redbeds,—Series of fine sandy to earthy redbeda, pollka-dotted with green reduction 
&pots and usually irregularly veined with thin secondary selenite fillings. ‘Thickness 
over most of basin 350 ft, excepting the marginn! areas and the Pecos Valley of 
Reeves Co. No fnvornble exposures, but 2 fair outcrop is in vicinity of Pierce 
Canyon, SE. of Loving, N. Mex. Rests on Rustler fm. Appears to be last definite 
evidence of Perm, sedimentation in the Southwest. 

Ww, H. Lang, 1987 (A. A. P. G. Bull, vol. 21, No. 7), discriminated Pierce Canyon 
redbeda much farther N. in Pecos Valley of N. Mex, where they rest on Rustler fm. 
Age changed to Triassic, on basis of lithology and uncon. at bas 


Piercefield gneiss, 
Pre-Cambrian: Long Lake quadrangle, Adirondack Mountains, New York. 
IL, Pr Cushing, 1907 (N. Y. State Mus. 80th. Ann. Rept., pt. 2, pp. 463, 409-470). 
Pierceficld oneies.—Green syenite gneiss and red granite gneiss, with otber gnelsses 
prevent in minor quantity, Age relations to Long Lake gnels and Grampus guriss 
undet. 


Named for exposures about Piercefleld, St, Lawrence Co, 
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Pierpont sandstone. (In Pottsville group.) 

Pennsylvanian: Southern West Virginia. 

H. V, Mennen and R. M. Guwtbrop, 1915 (W. Vu. Geol. Surt. Rept. Wyoming and 
McDowell Counties, p. 218). Pierpont s$.—Heavy- to curront-hedded medium- 
grained micaceous biuleh to light-cray cliffforming ss Thickness 40 to OO fi. 
Lice 0 to 5 ft. below Pocahontas No. 7 coal, and O to 40 ft. above Pocabontas 
No, 6 coal Forms clia Mush with Virginia Railway grade for a short distance 
SE. from Pierpont, Wyoming Co. 


tPierran series. 
A term applied hy €, R. Kepes to Pierre sh, and its supposed equivalents, 


Pierre shale. (In Montana group.) 

Upper Cretaceous: South Dakota, North Dakota, eastern Wyoming, eastern 

Montana, eastern Colorado, Nebraska, western Minnesota. 

Meek and F, V. Hayden, 1862 (Phila. Acad. Nat. Sci, Proc, vol, 13, pp, 419, 
1) Port Pierre group (Formation No, 4 of Cretaccous).—Thickness 700 ft, 
in Nebr. [which then included Wyo. Mont. and Dakotas], Underlles Fox Hills 
beds and overlies Niobrara div. Consists of (descending): (1) Dark-gray and 
w Creek, on Cheyenne River, and 


biuish fossiliferous plastic clays exposed on S 
on White River above Bad Lands; middle zone, nearly barren of fowalls, which 
occurs at Fort Pierre and out on to Bad Lands—down the Missouri on high 
it Bend: (3) lower fossiliferous zone, whieh occurs at Great Bend of the 


conntry 


souri below Fort Pierre; and (4) dark bed of very tine unctuous clay containing 
much enrbonaceous matter, with veins and seams of Syp., nmsses of sulphuret of bron, 
and numerous small scales of fishes, and occurring near Bijou HUI, on the Missouri. 
ocky Mtn Ase, Ver. Geol. (by its Committee, composed of T, S8, Lovering, H, A 
Aurand, €. §. Lavington, and J, H. Wilson), 1932 (A, A. P. G. Bull, vol. 16, No. 7, 
pp. 70-703).  Afler a field conference with J. M, Reeside, Jr., of U. S. Geol, Survey, 
the Rocky Mtn Aas. Pet. Geol. hae agreed to restrict the term Pow Mills as follows 
The tise of Fox Millis fm: shall be considered ns the horison below which the 
section is predominantly gray marine clay shales and sandy shales of Pierre age, 
and above which thè- section changes rapidly to a buff to brown as containing 


numerous large gray to brown hard sandy concretions, This lower concretionary 
memb. is commonly overlain by a series of light-grny to Drown sss. and sandy 
shales, The top of Fox Hills fm. shall be considered as the horizon above which 
the section is composed predominantly of freshand brackish-water deposits accom 
panied by coals and lignitie ahal ind below which it is predominantly marine 


Lower fm. of Montana group. 
Named for exposures at old Fort Pierre, in either Stanley or Hughes Co. 
S. Dak. The exact location of the old fort is not known, 


Pierson limestone. 


Mississippian (Osage): Southwestern Missouri. 


S, Weller, 1901 (Jour, GeoL, vol 9, pp, 140, 144). Pierson Is—PFine-grained buff 
colored gritty Is, 3 to SO ft. thlek, forming top fm, of Kinderhook group in 
SW. Mo. Overlies Northview sā. and ah. Frequently nonfossiferous, but often 
fossiliferous.  Kepresents only upper part of Chouteau la. of central Mo. 

R. C. Moore, 1928 (Mo, Bur, Geol, and Mines. vol, 2d mer.), correlated Pierson 
ls. with Fern Glen ls, which Is now included in Osage group, 


Named for Pierson Creek, Greene Co. 


Pierson Point shale. (In Wabaunsee group.) 

Pennsylvanian: Southeastern Nebraska and eastern Kansas. 

G. E, Condra, 18927 (Nebr. Geol. Surv. Bull, 1, 2d ser, p. 80) Pierson Point sh- 
Basal bed of McKfasick Grove sh, memb. of Wabaunsee fm.  Bluish argil sh. 
and some sand; upper part, and at pln lower part, nearly black, Thick 
S$ to 10 frt in Nobre. and Kane. Overlsin by Maple [Hill Is. and underlain by 
Tarkio 15. memb Named for Picrson’s Point, of Falls City, Nebr 

R. €, Moore, 1936 (Kans. Geol. Surv, Bull, 22), Aiscarded MeKissick Grove sh. and 


trented its subdivisions ag fras, in Wabaunsee group. 
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Pigeon slate. 

Lower Cambrian: Eastern Tennessee and western North Carolina. 

A. Keith, 1805 (U. S. G. S, Knoxville folio, No. 16, p. 2). Pigeon of—S1,, of great 
uniformity, bluish gray when fresh, but weathers dull yellow. Mainly argill., 
occasionally banded by thin seama of coarser siliceous material A few thin 
beds of fine white ss. occur at various parts of fm., notably toward top. ‘Thick 
ness 1,800 to 1,700 ft, Overiies Cilico cel, and underlies Cades cgl. 


Equivalent to upper part of Hiwassee sl. 
Named for exposures near West Fork of Little Pigeon River, Sevier Oo., 
Tenn, 


Pike gravel member (of Trinity formation). 
Lower Cretaceous: Southwestern Arkansas, 
H. D. Miser and A, B. Purdue, 1918 (U. 8, G. S. Bull, 690B). Pike gravel memb, 
of Trinity fm—Irregularly bedded pebbles and cobbles up to 10 in diam, Thick- 
ness 100 ft. Basal memb. of Trinity fm, in Caddo Gap and De Queen quads 
Rests uncom, on Atoka fm. (Penn.). Named for Pike, Pike Co, 
H. D. Miser, 1927 (A. A, P. G. Ball, vol. 11, No. 5, pp. 443-453), Near Ark. 
line the Pike gravel memb. and the younger Ultima Thule gravel memb, 


Pike sand. 

A subsurface sand in Pottsville fm. of Knox, Knott, and Pike Counties, 
SE. Ky. 

Pike Creek volcanic series, 

(1nte) : Southeastern Oregon (Steens Mountain). 

R. E. Fuller, 1981 (Univ. Wash. Pub, Geol. vol. 3, No, 1, pp. 7-130), Pike Creek 
volcanic serles.— Series of alternating acidic flows and stratified tufs, 1,500 
ft. thick, In S. part of Steens Mtn. Includes (descending): (1) Diotite dacite, 
500-4- ft.; (2) upper tufs, 40+ ft.; (3) Little Alvord Creck rhyotite (exposed 
in Little Alvord Creek) ; (4) upper laminated rhyolite flow, 250"to 500 ft.; (5) 
middle taffy, 200 to 3800 ft.; (6) lower laminated rhyolite, 200 ft; (T7) lower 
tuff, 2004 fr, Overlies Alvord Creek beds (middle Mio.). lest exposed in 
valley of Pike Creek, on E. scarp of Screens Mtn 


Tertiary 


Appears to be of approx. same age as his Steens Mtn andesitie series of 
N, part of Steens Mtn 


like River granite, 
Name applied by €. C. Wang (Geol Soc. Chinn Bull, vol 11, No. 4, pp. 
426-428, 1982) to a pre-Camb. granite in Wis, (aren mot stated). 


Pikes Peak granite. 

Pre-Cambrian: Eastern Colorado (Pikes Peak region) 

W. Cross, 1894 (U, S. G. S. Pikea Penk folio, No. 7) Pikes Peak granite —The 
mass of Pikes Peak is principally made up of o single granite type, belonging 
to what is apparently one great body, extending for many mi. in all directions 
The main type is a very coarse-grained biotite granite or initite, in most 
places red. In the Pikes Peak type proper biotite is quite subordinate, but on 
either side of latte Riv and in several places im BW. part of dist, a large 
increase in black mien g Uy ehar 
type is cut by a fine, even dinel reddish or pinkish granite poor in mien. 

E. B. Mathews, 1900 (Jour. Geol., voL 8, pp. 214—240), divided the “Algonkian or 
early Cambrian granites’ of Pikes Penk quad. into (descending order of age) 
fine-grained type, Cripple Creek type, Summit type, and Pikes Peak type, The 
Pik Peak type was named for its prominence in constitution of Pikea Peak 
massif. Is characterized by relatively large size of ita feldspar ond quartz grains 
nnd its tendency to form conspicuous feldspar phenocrysts that often attain 


4 appenrance of rock, The Pikes Peak 


dinm. of several inches. Texture presents nM grades of transition The coarse 
grained granite, in which the fellspar phenoeryste are large and generally well 
formed, is sometimes called “Raspberry Mtn granite,” from its conapleuous develop 
ment on that mtn. 
W. Lindgren and F. L. Ransome, 1906 (U. 8, G. 8. P. P, 54). Pikes Peak granite 
2 nnd schist nud probably into Spring Creek granite, 


is intrusive into the nei 
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L. €, Graton, 1906 (D. 8, G. 8S 


"ined; consisting la 


P. 54). Pikee Pook gramite.—Light pink to 
iy of alkali feldspar. Undoubtedly older than 


red, conrse 


Cripple Creek granite, 
G, B, Kiehardson, 1915 (I S, G. S, Castle Rock folio, No. 198).  Pikes Peak 


granite ts intrusive into Algonkinn qtzites and is pre-Camb, 


The terms “Algonkian system” and "Arehenn system” were discarded by 
U, S, Geol, Survey in 19%. For 1085 Colo, geot. map this fm, was 
signed to pre-Camb. 


included in Front Range inite group and i 


Piketon gravel 

Tertinry =: Southeastern Missouri, 
- Piketon 
of chert, 


€. F, Marbut, 1902 (Mo, Univ, Studies vol, 1, No. 3, pp, 18, 27, 
grovela—S ratified gravels, offen showing current bedding, compo 


qtzite, and quarts pebbles mixed with reddish sand. Thickness not stated. The 


qtzite pebbles different from any rock in Mo, and thelr worn condition shows 


"4 long distance, probably from northern United States. Of late 


they have trave 
Tert, (laf. ] 
loess, nnd underlain, probably uncon, by Benton or Lafayette sands. 


yette) age [also c them Lafayette gravels) Uncen, overlain by 


Named for exposures at Piketon, Stoddard Co, 


Pikian series, : 

Name employed py C. [R.] Keyes (Pan-Am. Geol, vol. 41, pp, 281, 284, 1021) 
to cover "the Pikes Peak granitic intrusives," the “latest Proterozoic rocks 
in Colo," 

Same as Pikes Peak granite. 

Pilarcitos sandstone, (In Franciscan group.) 

Jurassie(*) : Western California (San Francisco region), 

R. Arnold, 1902 (Sci, n. a, vol. 15, table on p. 410) Pilurcitos 8x, THO ft, thick. 
A fm. of the Franciscan, [S 
than Calera Is.] 

A, C. Lawson, 1903 (Geol, Soc, Am, Bull, vol, 13, pp. 544-545) [Same as nbove.] 

A. C, Lawson, 1914 (U. S, G. S. San Francisco follo, No. 193) [Maps Franciscan 


»wn in table as underlying volcanics that are older 


rocks along Pilareitoa Creek and Pilureitos Lake, both in Sun Mateo Co., as Cahil 


s., of which the Calera IR. ls a memb] 


Pilgrim limestone, 

Upper Cambrian: Central southern Montana (Little Belt Mountains), cen 
tral northern Montana (Fort Benton quadrangle), and central western 
Montana, 

W. H. Weed, 1899 (U. 8, G. & Fort Benton folio, No. . BNA Little Belt Mtna folio 
No, 56). Pilgrim ta Dense gray rocks, massively bedded, eontalning shaly layet 
oft spotted with green glauconite remains; frequently carrying fossils on the 


eurtuce The layers are often cgis, fo: 


w«1 of fat pebbles of green or buff Tss 


showing no definite arrangement Thickness 140 ft. in Fort Benton quad, Overt 


Park shales and I, cgis Underlies Dry Creek sh, Exposed in broad valley of 
Piligrim Creek [SW, coruer of Port Benton quad.]. 
Pillar Falls mud flow. 
Miocene ? (upper Miocene?): Southern Iduho (Twin Falls and Jerome 
Counties). 


H. T, Stearns, 193: 


Sept, 1, 1932) and 1938 (Jour. Geol, vol. 44, No. d, pp. 424-4: 


(Correlation chart of Idaho compiled hy M. G. Wilmarth, dated 
9) Pinar Palla 


mud fou Welbrounded gravel and buse bouhle Bevernal ft, diam Contain 
andesitie pebbles and boulders intermingled with ash and sol Fills irregularities 
in surface of Shoshone Falls andesite "Thickness 0 to 40% ft. Older than Neeley 


lake beds. Jxposed at Pillar Falls, on Twin Palle-Jerome Co. line, 


Pilot shale. 
Mississippian: IZ 


stern Nevada (Ely district). 
A, C. Spencer, 1917 (U. S. G. 8, P, P. 96, pp. 24, 28, map, ete). Pilot sh—Exposed 
n abort distance W. of Ely, in middle slopes on S. side of Robinson Canyon, also 


al places in NW, pare of quad. 


in open country Just N, of Copper Flat, and in sever 


1516 
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It breaks down at surface, From a few pits and tunnels it appears to be composed 
entirely of soft, highly carbonaceous shs drab to nearly black. Thickness 100 to 400 
ft. Underlies Joana Is. and overlies Nevada Is. (Dev.). No fossils found, but is 
believed to be of Miss, age. Named for Pilot Knob, in W, part of Ely quad 


Pilot Knob conglomerate. 

Upper Cambrian: Southeastern Missouri, 

C, R. Keyes, 1894 (Mo. Geol, Surv. vol. 4, pp. 30, 31). Pilot Knob cgt.—Cgl., 0 to 40 
ft. thick, more or less perfectly bedded; only known occurrence on Pilot Knob [Iron 
Co.]. Assigned to Algonkian, Uncon. underlies Fourth Max. ls. and is younger 
thun Iron Mtn porphyry. 

H, F. Bain and E. O. Ulrich, 1905, [See 1905 entry under Lamotte a8.] 

J. Bridge, 1930 (personal communication). In a few instances certain basal true egls, 
at Pilot Knob have been included in Pilot Knob cgl. or have been referred to under 
this name. ‘These were economically important aod are of same age as Iron Mtn 
eal, 


Pilot Knob formation. 

Pre-Cambrian: Southeastern Missouri. 

E. R. Buckley, 1008 (Am. Min. Cong. Rept. Proc. 10th Ann, Sess, p. 286), and 1909 
(Mo. Bur. Geol, amd Mines, 2d ser., vol 9, pt. 1, pp. 15-17). Pilot Knob assigned 
to Huroninn (7). Is uncon, below Lamotte and uncon, above Laurentian diabase, 
granite, and rhyolite, Consists of sl, and cgl. 200 ft. thick, 

C. [R.] Keyes, 1914 (Scheme of strat, succession in Mo.). Pitot Knob assigned Lo 
Animikian. Consists of 50 ft. of egls. underlying Ironton sl. 

J. Bridge, 1030 (personal communication). If name Pilot Knob is to be retained in 
literature it should be changed to Pilot Knob aggl, or Pilot Knob tuff, and should 
be classed as Algonkian. 


Pilot Knob iron formation. 
Pre-Cambrian: Southeastern Missouri. 
G. W. Crane, 1912 (Mo. Bur. Geol. and Mines vol. 10, 2d ser,), PRot Knob iron fm.— 
Breccia and tuff, 140 ft, thick, 


Pilot Knob sandstone. 

Pennsylvanian: Northern Tennessee coul feld. 

L. €. Glenn, 1925 (Tenn. Geol. Surv. Bull. 33B, pp. 23, 33, 319), Pilot Knob s4— 
Very prominent cliffmaking coarse gritty ss, 20 to 40 ft. thick in Briceville 
region, where it lies 300 to 320 ft. above the Big Bench, and 80 ft. thick on Pilot 
Knob, where it lies about 250 ft. nbove the Big Bench. Is basal mernb. of 
Anderson fm, Its base is 450 fr. beneath highest point on Pilot Knob. Is be 
lieved to be uncon. on Scott fm. 


Pima sandstone. 

Middle Cambrian: Southeastern Arizona (Whetstone Mountains), 

A. A. Stoyanow, Apr. 30, 1936 (Geol, Soc, Am. Bull, vol. 47, No. 4, pp. 466, 452). 
Pima ss.—Buff hard ss, 4 ft. thick, containing Micromitra pannula Underlies 
Cochise fm. and overlies Bolsa qtzite, In places contains inclusions of Bolsa 
qtzite. Been traced 60+ mi. from Whetstone Mtns, Cochise Co., to Picacho de 
Calera Hills, Pima Co. Is Middle Camb. [Derivation of name not stated. His 
table on p. 482 shows it absent in Bisbee dist.) 


Pimienta beds, 
Jurassic (?): Mexico, 
A, Heim, 1926 (Eclogae geol. Helvetiae, vol. 20, p. 86) 


Pimple Hill conglomerate. 


Upper Devonian or Mississippian: Northeastern Pennsylvania (Monroe, 
Pike, and Wayne Counties). 

lb, Willard, 1936 (Geol Soc. Am. Bull, vol 47, No. 4, pp. S71, 578, ete.). Pimple 

Hil egl.—Fersistent cxl, distinguished by red quarts pebbles, in upper part of 

Cherry Ridge red beds (Upper Dev.) Forms small ridges and hills concentric 

to eastern escarpment of Pocono Plateau. Named for Pimple Hill a knob in Mon 
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roe Co. Hag not heen identified W. of Wayne Co. In Bradford Co. serves ns key 
to identify presence of Catskill. [Table on p. 571 shows Pimple Hill cel. below 
Dyberry glomerate, but text (p. 578) says Pimple Hil is in wpper part of Cherry 
Ridge nnd Dyberry glomerate in lower part. For further information see 1036 
entry under Cherry Ridge group. This name replaces Cherry Ridge cgl. of I. C, 
White] 


Pinal schist. 

Pre-Cambrian: Central Arizona. 

E. L. Ransome, 1903 (U. & G, S. P. P. 12). Pinal sehista—Crystalline schists of 
pre-Camb. age. The oldest rocks in Globe quud, Are broken by granite intrusions 
into very irregular masses, Are at least in part derived from quartzose sedi 
mente Are abundantly present and well exposed in Pinal Mins, whence their 
name. The largest single body of schistose rocks is that underlying greater part 
of W, slope of the range, Are uncon. overlain by Apache group 

F. L. Ransome, 1004 (U. & G. S, Globe folio, No. 111). Pinal schist consista of 
Quarts-sericite nnd quartz muscovite schists. 

Ir. L. Ransome, 1904 (U. S. G. S. Bisbee folio, No. 112). Pinal schist.—Light to 
darkgray or greenish schists; very fine-grained; uniform texture; imperfect 
Cleavage; surfaces commonly have a satinlike sheen; essential constituents quarts 
und sericite; biotite and tourmaline rare; amphibole not observed. General char 
acter indicates the schist wns nt one time arkosie sands or silts. Vastly older 
than Camb. May- Vishnu schist of Grand Canyon. Thickness unknown 


Pinar schist. 

Pre-Jurassie (7): Cuba. 

J. W. Lewis, 1932 (A. A. P. G. Bull, vol. 16, p. 534) Assigned to pre-Jurassic 

C. Sehuchert, 1935 (Hist. geol. Antillean- Caribbean region, p. 522), assigned thia 
fm. to Jurassic, 

Pina Vititos sandstone. 

Name applied by C. [It.] Keyes (Conspectus of geol fms. of N. Mex 
1915, pp. 2, 10) to “basal memb. of the Montanan coal-bearing series 
around the southern end of the Rocky Mtis" Thickness 250 ft. Deriva- 
tion of name not stated. On p. 10 is spelled Pino Vititos 


Y 


Pinckneyville granite. 

Post-Carboniferous: Eustern Alabama, 

W. F. Prouty, 1922 (Elisha Mitchel) Sci. Soc, Jour, vol, 38, p. 16; also Ala. Geol. 
Surv. map of Clay Co.) and 1923 (Ma. Geol Surv. County Rept, No. 1, pp. 
51-62). 3iotite granite, covering large area about Pinckneyville, Clay Co Ae 
mapped it includes the belts of biotite granite “locally designated as Bluff Springs 
granite," Intrudes Talladega phyliltes, 

On 1922 geol. map of Clay Co. the granite and town are spelled Pinkney- 
ville. The map accompanying 1923 rept cited above spells the town and 
granite Pinkneyville, but throughout text the spelling Pinckneyville is 
used. The latter spelling is used on 1926 geol. map of Alu. 


Pine sandstone member (of Pottsville formation). 

Pennsylvanian: Central Alabama, 

C. Butts, 1910 (U. S. G. & Birmingham folio, No. 175, p. 10). Pine as. memo 
Quartzose, coarse, id thieke-bedded ms, at base, but finer-zrnined and more fag 
at top. Thickness 250 ft, Is a memb, in lower part of Pottsville fm. In Cahaba 
and Coosa coal fields. Immediately or closely overlies Roper conl, 


Named for Pine Ridge, Jefferson Co. 
Pinean series. 
©. [R.] Keyes, 1923 (Pan-Am. Geol, vol. 40, pp. 52, 55, S0). Pinean series 
is essentially the White Pine sh. of Hague (1888), of Eureka dist. 
Derivation of name not stated, but apparently it is an abbreviation and 
adaptation of the geographic name White Pine. 
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tPine Barren beds. 


A name applied in some early Ala. repts to the basal Eocene beds now known 


is Clayton fm. whieh are “best seen In eastern Wilcox Co., on Pine 


Barren Creek and in adjoining part of Butler Co. in Little Texas region,” 


Pine Bint? quartz porphyry. 


See under Seseeca quartz porphyry. 


Pine Canyon limestone. 
Mississippian: Central northern Utah (Tintic district). 


F., Loughtin, 1919 (U. S. 8. P. P. 107). Pine Canyon I Beds of nearly black, 
dense, rather thin-bedded ts. with large black chert nodules and occasional thin 
bels of black chert, alternating with beds of medium to Uelt-gray melium- to 
coarse-grained, distinetly crose-balded dg. Thickness 1,000 ft. Fossila from most 
of fm, are of Madison g necording to G. M. Girty, but he tentatively regurde 
upper 300 ft. ns of Upper Miss. age. Underlle& Humbug fm. and overles Gardner 
dol. Exposed in Pine Canyon, btw; Godiva Mtn and Sioux Peak, 


Pinecate formation 
Oligocene: Southern California (San Benito County). 


r. 


F. Kerr and fl, G. Scehenek, 1925 (Geol. Soe. Am. Bull., vol. 26, pp. 470, 472 and 
5 With interbedded egl 


map). Pinecaté fm.—Chiefly massive yellowish pebbly ss 
Crom-bedding common, Thickness about 1,000 ft. Fossils rare, but when found 
u Juan Bautista fim, with probable discon. 


ate marine origin. Lies on 5 


ind 
Underlles Vaqueros fm., probably uncon. Is upper fm. of San Lorenwo series, 
Typically exposed at Pinecate Peak, 4 mi, NW. of San Junn, and also near San Juan 
Cement Works 


Pine City moraine. 
Pleistocene (Wisconsin stage): Eastern Minnesota (Pine County). 


F 


Leverett, 1032 (U. S. G. S. P. P. 161, pp. 79-80) Oldest moraine of Rush Lake 
morazinie system. Named for development nt Pine City, Pine Co 


Pine Creek limestone member (of Conemaugh formation) 


Pennsylvnninn: Western Pennsylvania and Maryland, eastern Ohio, and 


northern West Virginia, 


C. White, 1878 (2d Pa. Geol. Surv. Rept. Q, p. 32). Pine Creek (Colemanf) ta., 
9 ft. thick. Lies 40 ft. below Hakerstown coal and overlies Buffalo sa [In places 


this Is, lies 26 ft. above Buffalo ss ) 


Same as Cambridge Ils. memb., which has priority, The Pa. Geol. Survey, 


however, uses Pine Creek Is, Instead of Cambridge Is. 


Named for Pine Creek [Allegheny Co.?], Pa. 


'Pine Creek sandstone. (In Allegheny formation.) 
Pennsylvanian: Western Pennsylvania (Armstrong County). 


J. 


I. Lesley, 1880 (24 Pa. Geol, Surv. Rept. H,. pp. xxi, 319). [ ' under Kittanning 
ey proposed Pine Creek ss., lao Worthington Rs., for a as, lying in 


sa. momb Let 
interval below Middle Kittanning coal and above Lower Kittanning coal.] 


Replaced by unpreoceupied name Worthington ss. memb. 


Pine Creek conglomerate. 
Cretaceous (7): Southeastern Iowa. 


J. 


A, Udden, 1890 {Towa Acad. Sci. Proc., vol. 6, pp. 64-56) Pine Creek eqgl.— 
Coarse, brown to yellow pebbly 16 or more ft, thick, In Muscatine Co ofr 
post-Carbf. and pregincial age. garded by Calvin as identical im nature with 
Rockville egl. of McGee: alko resembles Cret, egl in Guthrie Co, Overlain by 


loose yellow sand 


Named for Pine Creek, Muscatine Co. 


Pinecrest formation. 
Lower Triassic: Central northern Utah (central Wasuteh Mountains. 
A, A, L. Mathews, 1929 (Chicago Univ., Walker Mus. Mem., vol. 1, No. 1, p. 1). The 


Lower Triassic rocks outcrop In Fort Douglas area in two localities, one on N, limb 
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of a &yrceline btw, Red Butte and Dry Canyons and on 8. limb of same structure 
near Mill Canyon. Ther comprise lower div. of Thaynes group nnd are referred 
to here aa Pineorest [m This fm. is named after Pinecrest Ridge, which lies btw 
N. and S, forks of Hed Butte Creck. The fm. contains a very rich marine fauna, 
consisting primarily of peleeypods and cephalopods. [Fossils described, but fm, 
not deveribed nor thickness given,] 

A. A. L. Mathews, 1981 (Oberlin Coll. Lab. Bull, n. s., No. 1, Beb.). Pinecrest fm 
Chiefly dark bluish-gray dense massive brittle, resistant la, intercalated with beds 
of calc. ss. and massive light blue-gray or olive-drab ls.; some thick massive beds 
of brittle la, near base, and a thiek resistant ss. at base, Thickness 607 ft. Con- 
formably underlies Emigration fm. and grades into. underlying Woodside sh, Ia 
lower part of Thaynes Is. The upper part of the fm. is present in Thaynes Canyon, 
The overlying Emigration fm. is upper part of Thaynes Ia 


Pinedale glacial stage. 
Pleistocene: Central western Wyoming. 
E. Blackwelder, 1915 (Jour, Geol., vol. 23, pp. 210, 324—340) Pinedale stage—The 
youngest morr which for convenience may be called Pinedale drift, are consple 
uona around each of the large inkes near Pinedale on SW, side of Wind River 


Range, 
E. Blackwelder, 1931 (Geol Soc. Am, Bull, vol. 42, pp. 865-9022) correlated this 
drift with Wisconsin glacial stage. 


Pine Hill quartzite. 

Lower Cambrian: Southwestern Vermont (Rutland County) 

J. E, Wolff, 1891 (Geol. Soc, Am. Bull, vol. 2, btw. pp. 331 and 338, in a deseription 
of Rutland, Vi, and vicinity), stated that the Pina Hil gtette (not defined) under 
lies Rutland 1s. Vine DIN is a short distance NW. of Rutland nnd a short distance 
SE. of Proctor, in Proctor Twp, Castleton quad 


Pine Hill quartzite, 

Silurian: Southeastern New York (Orange County). 

E. C. Ecke], 1902 (N. Y, State Mus 54th Ann. Rept., pt. 1, pp. ridad to r150), Pine 
Hitt qtzite is here proposed for m series of gtzite beds overlying Green Pond cgi, 
[restricted ] and underlying Longwood shaics. ‘Transition beds btw, the qizite and 
cel, and btw. the qtxite and shales occur, but in general the lithologle distinctions 

btw, the fms, are evident. The fm. is well shown in Pine Hill E. of Highland 


Mills, Orange Co. 


These beds form upper part of Green Pond cgl, as originally defined by 
Darton and as still used by geologists generally, and there is no other 


record of Pine Hill qtzite, 


Pinelog conglomerate. 

Lower Cambrian: Northwestern Georgia (Cartersville district), 

L. LaForge, 1919 (Ga. Geol Surv. Bull. 35, p. 40). Col gneiss that Hayes called 
[unpublished ms,] Pinelog egt A rather heterogeneous fm, of cel, nrkose, qizite, 
siliceous phyllite, and graphitic $1, all much sheared and largely altered to sericite 
echist and gu ita base is in places an arkose Rests on Corbin granite and 

underlies a sl. regarded by Hayes as Wilhito sl. of Tenn, 
J. P. D. Hull, 1920 (Gn. Geol. Surv, Boll, SG, pp. 19-28). J'inelog cyl. borders the 
area of Corbin granite on all sides but the SE., and forms Pinelog, Pine, and E 


part of Brushy Knob and Signal Mtns. 


tPine Mountain group. (In Pottsville group.) 
Pennsylvanian: Southeastern Kentucky. 
A. R. Crandall, 1889 (Ky. Geol, Surv. Whitley Co, Rept.) Fine Mtn group.—Name 
provisionally applied to egi, 1,500 ft. thick, interbedded with shales and shaly 
at intervals of 100 to 200 ft, overlying Chester group and extending to recog 
nised top of the csl, of the Cool Measures, Overlaln by later Coal Measures 
Greatly thickencd equiv. in Pine Min region of Rockeastle group. 
The rocks of Pine Mtn were, in U, S. G. S. P. P. 49, 1906, mapped as Lee 
fm., but they probably inelude some beds younger than true Lee, accord- 


See 


ing to geologist# who have worked in the region, 


Named for Pine Mtn, SE. corner of Ky. 
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Pine Mountain formation, 
Cambrian or pre-ambrian: Central western Georgia (Pike to Harris 
Counties), 


8, L. Galpin, 1915 (Ga. Geol, Surv. Bull. 30, pp. 74-76). Pine Min fm—The qtzites 
nnd associated schists which are found on Pine Min and the ridges nearby are here 
grouped under 3 single fm. name, which is taken from ihe most conspicuous physio- 
graphie feature of region, The qtzitvs give place to sillceous and mienceous schiata 
about the Monroc-Pike Co. line, and the continuation of these fms, far into Monroe» 
Co. was not noted. Mica sehists may usually be found enclosing the qtzite layers, 
und in some instances, ns on the ridges of northern Upson Co., there is a gradual 
transition from one rock type to the other, In most places there is no great width 
to these schists, but in NW, part of Upson Co, excavations along Macon & Bir- 
mingham Jt. R. expose them almost continuously from a point 614 mi, NW. of 
Thomasten to near Flint River, Within this distance the strike changes from N 
65° E, on SE. to N. 25° W, on NW, There are also changes of dip indicating ex- 
!stence of one or two synclines, The gtzlte layers are of medium to tne grain, usu» 
ally containing considerable secondary mica. In some places disseminnted crystals 
and groups of pyrite nre found. The schists are usually of fine and rather even 
texture and are composed mainly of mica and quartz. Smal) lenses and stringers 
of secondary quartz are very abundant, No positive evidence os to age, but 
absence of intrusions of Roan gneiss, presence of one Intrustom of x later dioritic 
rock showing some metamorphism, and nature of fm. would sem to favor its 
tentative classification az either pre-Camb. or early Camb. 


Named for development on Pine Mtn, from W, part of Harris Co. to E. part 
of Pike Co, 


Pine Mountain complex 
Name applied by D. Modell (Geol. Soc. Am. BulL, vol, 47, 1986, p. 1911) to 
a subsidiary stock (chiefly granite porphyry) in Pine Mtn-Rocky Mtn 
area of Belknap Mtns, N. H. 


Pine Nut limestone member (of Gold Hill formation). 

Cambrian? (Upper Cambrinn?) : Central Nevada (Manhattan district), 

H. G. Ferguson, 1924 (U. S. G. S, Bull. 723) Pie Nut ls memb.—White impure 
erystalline Ig. carrying little knots of silicate minerals. Thickness 10 fit Lies be 
low middle of Gold Hill fm. and 140 ft. lower than Morning Glory le memb. Ex 
posed on Pine Nut claim. 


Pine Point limestone. 
Devonian: Northwest Territories, Canada. 
A. E, Cameron, 1918 (Canada Geol Surv, Summ. Rept. 1917, pt. C, p. 26) 


Pine Ridge sandstone member (of Chemung formation) 


C. Butts, 1918 (Am, Jour. Scl, 4th, vol. 46, p. 5 
45, memb, 


. is a mikprint for Piney Ridge 


Pine Ridge sandstone member (of Mesaverde formation). 

Upper Cretaceous: Southeastern Wyoming (Rock Creek field), 

C. EK. Dobbin, H. W. Hoots, C. H. Dane, and E. T. Hancock, 1929 (U. 8, G. S. Bull. 
SOG, p. 140). Pine Ridge ss. memb.—Ligbt-gray alabby to massive sss., interbedded 
with gray sandy sli, carbonaceous sh, and four coal beds, one of which, near 
top, ix locally § ft, thick. Forms top memb., of Mevaverde fm, in Rock Creck 
oll field. "Thickness SO ft. near Rock River and 450 (t. in Medicine Bow dome 
Probably=Teapot ss. memb, of Mesaverde In other puris of Wyo, Named for 
exposures in Pine Ridge, about 2 mi. SE. of town of Rovk River, Albany Co. 


Pine Hiver formation, 
Jurassic (7): British Columbia. 
E. M. Spicker, 1922 (A. A. P. G. Bull, vol 6, pp, 112-126). [Assigned to Turazalte 
(9), but M. Y. Williams and J. B. Bocoek, 1932 (Roy. Soc, Canady Trans., 3d mt, 
vol. 26, sec. 4, p. 206), assigned this fm. to Upper or Middle Jurassic.) 
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Pine Run sand. 
A subsurface sand, of early Miss. or Upper Dev. age, in western Pa. lying 
at or above horizon of Nineveh sands. Said to be older than Hundred- 

foot sand 


Pinetop chert. 

Middle Devonian: Southeastern Oklabomu (Ounchita Mountains). 

H. D. Miser, 1934 (A. A. P. G. Bull, vol. 15, No. 8, pp. 974, 975). Pinetop chert.— 
Named for Pinetop Shool, sec, 5, T. 2 N., R, 15 E. [in Pittsburg Col., about Z0 
mi. due S, of McAlester, Okla., wh 50 ft. of fossiliferous chert and ls. of 
Onondaga age are exposed Replaces Brushy Creek chert of Ulrich, which is pre- 
oceupled Underlies Woodford chert In Ti-Valley-Choctuw belt of Ouachita Mtns, 
Okla. 


Pineville sandstone, (In Pottsville group.) 

Pennsylvanian: Southern West Virginia. 

R. V. Uennen and R. M. Gawthrop, 1915 (W. Va. Geol, Surv. Rept, Wyoming and 
McDowell Counties, p. 211). Pineville #a-—Massive to current-bedded, medium- 
grained, buff to bluigh gray, 50 to nearly 100 ft, thick Forms cliffs nearly 100 ft. 
high at Pineville, Wyoming Co Underiies Little Fire Crock conl and lies O to 5 


ft. above Pocahontas No, ff conl 


Upper Cretaceous: Northern Wyoming (Bighorn Mountains region). 

N. H. Darton, Nov. 17, 1906 (U. S. G. & P. P. 51, pp. 13, 50-00, ete). Piney fm.— 
Gray and brown »& and shales, 2,000 to 3,000 ft, thick, underlying Kingsbury 
cel. and overlying Parkman s», in Bighorn Mtns, Is Upper Cret. Named for 
Piney Creek, NW. of Buffalo. 


Piney formation, 


This name also uppeared in several other repis, by Darton, published in 
1906, and listed under Parkman as, In U. S. G. S. Bull, 5560 (1985), on 
Crow Ind. Hes, Mont., is statement that Piney fm. ns mapped by Darton 
in U. S. G. S, folio 141 appears to correspond to Bearpaw sh. Lennep 

and Lance fm, as mapped in Crow Ind, Kes. 


Named for exposures on Piney Creek, NW, of Buffalo, Wyo, 


Piney Creek conglomerate, (In Pottsville group.) 

Pennsylvanian: Southern West Virginia (along New River). 

D. White, 1895 (Geol, Soc. Am. Buil., vol. 6, pp. 805-820), [The massive conglom- 
erutic ss. at top of Piney Creek section is called upper Piney Creek col. and the 
lower egi. on Piney Creek, 752 ft. thick, ia called Piney Creek col. and lower 
Piney Creek cot. According to tater repts of W. Va, Surv. the upper Piney Creek 
egt. of D. White is Raleigh as.) 


Piney Ridge sandstone member (of Chemung formation), 
Upper Devonian: Central Pennsylvania (Blair and Huntingdon Counties). 


C. Botts, 1918 (Am, Jour, Sei, 4th, vol 40, p. 5), Pine [y] Ridge ae. memb 
lieg in lower part of Chemung fm., some distance below Allegrippi& ss. memb. 

C, Butts (U. 8. G. 8. Hollidaysburz-Huntingdon folio, No. 227, in press) Piney 
Ridge sa, memb.—Consists of several rather thick 5 separated by soft greenish 
clay sh. Thickness 50 ft Lies 30 to 200 ft, above base of Chemung fm. and 


1,400 ft. below Allegrippis ss. memb, of Chemung. 


Named for exposures along Piney Ridge, Huntingdon Co. 


Pinguico rhyolites 
Age (?); Mexico. 
C. W. Boteford, 1909 (Eng. and Min. Jour., vol. 57, p. 692). 


Pinkard formation. 
Upper Cretaceous: Southeastern Arizona (Clifton regtom). 


W. Lindgren, 1905 (U. 5. G. S, P. P. 43). Pinkerd fm.—Several hundred ft. of 
B&B. and shales, Lowest part consists of black shales, which occupy considerable 
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in, Upper part is made wp of alternating shales and yellowish- 
gray sss. in places cnie. Rests uncon, om Modoe Is Exposed in vicinity of 
Pinkard Gulch, W. of Morenci. 


iPink CIM series, 

Eocene; Southwestern and central southern Utah. 

C. E. Dutton, 1880 (Geology of High Plateaus of Utah, pp. 143—159, 188-210) 
Pink Cliff seriés,.—Consists of (descending) upper white Is, and cale, marl, 300 ft.; 
pink calc, ss., 800 ft.; pink cel. 550 ft. The Pink Cliffs [N. part of Kane Co.] 
are exposures of the fine-grained cale, ss, forming middle memb, of the Bitter 
Creek, This series of beds in Markigant and Paunsfigunt Pintenus is identical 
with Bitter Creek beds of Uinta Mtns, although actual continuity is doubtful 
They rest on Cret. 


areas in Silver Bas 


These beds are now recognized as a southern development of Wasatch tm., 
by which name they are called. (See U. 8. G. S. P. P. 164, pp. 114-116, 
1931.) 


Pinkerton sandstone. 

Mississippian: Northeastern West Virginia. 

G. W. Stose and C. K. Swartz, 1912 (U. S, G. S, Pawpaw-Hancock folio, No. 179). 
Pinkerton 88. —Massive white ss. and quartz cel, in part cross bedded, with a 
thin coal seam. Thickness more than 125 ft. Top fm. of Pocono group. Resta 
on Myers sh. Is about 125 ft. thick on Pinkerton Knob, Berkeley Co, Contains 
l'ocono plants. 


Pinkneyville granite 
See Pinckneyville granite. 
Pinnucle. 

Pliocene or Pleistocene: Southeastern Alaska (St. Elias region). 

I. C. Russell, 1891 (Nat. Geog. Mag, vol 3, pp. 167-175) Pinnacle aystem — 
Thin-bedded dark-colored sh., cgl., 15., s&, best exposed in cliffs of Pinnacle Pass 
and along N. und W. borders of 1;0var Hills,  Faulted and upheaved Thickness 
at Pinnacle Pass at least 1,750 ft. Plants and invertebrates indicate Plio. or 
l'est. age. Relations to Yakutat system undet. 


Pinnacle graywacke 
Cambrian: Southern Quebec. 
See under West Sutton sl, 1931, 


Pinney Hollow schist. 

Lower Cambrian: Southeastern Vermont (Windsor County). 

E. L. Perry, 19i (15th Rept, Vt. State. Gaol, p. 101) Pinney Hollow schist 
A uniform palegreen quartz-chiloritesericite schist, usually intensely pliented and 
resembling Bethe] schist in lithology and origin. Lies stratigraphically below Ot 
tanquechee fm. and above s group of lcht-brown or gray qt#ites. Assigned to 
Camb, (9). Type exposures in Pinney Hollow, in Plymouth [Windsor Co]. 

E. L. Perry, 1929 (16th Rept. Vt. State Geol, pp. 1-61). Pinney MHotlow: schist, 


probably late Camb., is 3,500 ft. thick. "Typically exposed in Pinney Hollow 
| Woodstock quad.] from Pinney Hollow School westwnrd nearly to Plymouth 
Village. Lies uncom. on series of pre Camb. or older Camb, qtultcs, cgis., doL, and 
schists 


C. H. Richardson and E. J. Foyles, 1929 (16th Rept. Vt. State Geol, p. 288), assigned 
this sehist to Lower Camb. 

A. Keith, 1932 (Wash, Acad, Sci, Jour, vol. 
Lower Camb. 


2, pp. 360, 405). assigned this fm. to 


Pinoche formation. 
Misprint for Panoche fm. 


Pinole tuff. 

Pliocene: Western Californian (San Francisco region). 

It. Arnold, 1902 (Scl, n. s, vol. 15, table on p, 416). Pinole, 1,000 ft. (pumiceous, 
fossiliferous tufs). [Shown as underlying Orindan fm. and overlying Sun lublo 
fm.] 
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A, C, Lawson, 1903 (Geol Soc, Am. Bull., vol. 13, table on pp. 544—545). Pinole tufa, 


1,000 ft. (fossiliferous, pumiceous), [Shown as underlying Ormdan fm. and 


overlying San Pablo fm.] 

A. C, Lawson, 1914 (U. S. G. S. San Francisco folio, No, 192), The Pinole tuff 
in most of ite deposits is distinetly stratified, Consists almost wholly of whitlsh 
or light-yellowish pumice, portly In fragments ranging from 1 to 50 mm and 
partly in fine dust OÜceurg only in «mall exposures in Concord and San Francisco 
quads, but is more extensively exposed in Coast Ranges farther N. Stratigraphi- 
cally it Mes chiefly btw. San Pablo fm. below amd Orinda fm, above, but ia in 
part interbedded with basal sediments of the Orinda, with which it ia more closely 
associated than with the marine San Pablo On shores Of San Pablo Bay It con 
tains fresh-water fossils and bones of terrestrial mammals, Thickness 0 to 1,000 ft. 
Rests, with probable uncon., on San Pablo fm. Named for exposures near town of 
Pinole, On San Pablo Bay, 


*Pinos Altos limestones, 

Ordovician: Southwestern New Mexico. 

C. R. ‘Keyes, 1904. (Am. Jour, Sei, 41h, vol 18, pp. 360-862). Pines Altos fm. 
consists of 400 ft. of Iss. of Ord. age, underlying Dev. Chloride fm. (195.) and over 
lying Camb. sas, 

Probably named for town in Grant Co, and probably includes Pusselman 18. 
(SIL) and Montoya and El Paso Iss. (Ord.). 


Pino Vititos sandstones 
See under Pina Vititos 8s. 
1Pinto limestone, 


Upper Cretaceous (Gulf series) : Southwestern Texas, 


IE T. Dumble, 1892 (Geol, Soc. Am. Ball, vol, 3, pp, 230) Pinto 1$ 
Fossiliferous chalky Iss, separated by bunds of laminated Hmy shales, calc. clays, 
500 ft. Rame as Austin ls,  Underlles Eagle Puss 


and purer clays Thickness 1 
div. and overiies Val Verde fl; 


Same as Austin chalk, older nume. 
Named for Pinto Creek, Val Verde Co. 


Pinto diorite, 

Age (?): Central Montana (Little Belt Mountains quadrangle). 

W, H. Weed, 1899 (T. & G. 8S, Little Belt Mtns follo, No. 56). Most noticeablo 
rock of Neihart mining dist Mt once recognised by spotted appearance, Intrudes 
Archean rocks; is probably Cret, [Derivation of name not stated, and no 
geographic feature of that name shown.] 

P. A. Schafer, 1935 (Mont. Bur, Mines and Geol, Mem, 13, pp. 7, 9, map, ete). Tho 
younger pre-Beltian rocks of Neihart dist. comprise a 


group of metamorphosed 
igneous rocks collectively called Pinto diorite, Although several varictics occur, 
they nre related in origin aud belong to same intrusive episode, The distinction 
btw. varieties ia petrographic rather than genetic or atroctural, since all belong to 
one igneous mass and gradations ocenr btw, them There are 2 principal rock 
types—one a spotted porphyriticlooking rock for which the name Pinto diorite 
was chosen: the other à dense black amphibolite, nasociated with the metadlorita 
and forming m characteristic border phase of that rock, Within these 2 facles 
are numerous yvarintions The Pinto diorite, including the amphibolite facies, 
and schists [Derivation of name not 


ia Intrusive into the earlier gnei 
stated, ] 


Pinto sandstone. 

Cretaceous (probably all Upper Cretaceous): Southwestern Utah (Iron 
Springs region). 

C, K, Leith and E, €, Harder, 1908 (U. 8 G, S, Bull, 338, 
Includes some sh., orl, anm] Is lenses Thickness 1,500 ft Underlles (uneon.) 
Claron la. (Eocene) and overlies (uncox.) Homoestüke Is. (Carbf.. [Evidently 
named for Little Pinto Creek, which appears to cross the fun Just S. of Iron 
Springs quad.) 


|. Pinto a$.— 


p 9 
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Pinto formation. 
Pleistocene: Southern California (Riverside County). 


D. Scharf, 1035 (Southwest Mus. Papers, . 9, pp. 11-20). Pinto fm.—TLacustrine 
claya, sae8., aod gravela interstratified with basalt flows, and represented in part 
by very coarse fangi, Occurs In Pinto Basin, north-central part of Riverside Co 
Composes Eagle Mins; also exposed in hill btw. Eagle Mins and the Coxcombs 
and in Pinto Wash, Reats uncon, on old crystalline rocks, Horse and camel 
remains establish Pleist. age. 


Pintoan series, 

A term applied by €. [R.] Keyes, 1923 (Pan-Am, Geol, vol, 40, pp. 51, 53, 
Sd), to 2,000 Tt, of Iss, in Calif. and Nev., said to be of basal Camb. age 
and much older than Prospect Mtn qtzite. 

Named for Pinto Mtns, near Waucoba Springs, in White Mtn Range, Calif. 
Keyes has also included under this name 900 ft. of shales (which he 

named Holliday) composing basal fm, of Camb, of Utah 


Pinyon conglomerate, 
Eocene: Yellowstone National Park, 
W. H. Weed, 1896 (U. 8. G. S. Yellowstone Nat, Park folio No, 30), Pinyon evt— 
A sèries of cgl. beds with local intercalations of sx, resting uncon. on upturned 
Laramie (Cret.) Best exposed on Pinyon Peak. Found only in S. end of Park 
Assigned to Eo, 


Pinyon seríes. 
A term applied by C. [R.] Keyes, 1923 (Pan-Am. Geol, voL 40, p. 53), to 
Eureka qtzite (Middle Ord.) and the overlying Iss. of Ord. age in New 
Also to Fishhaven del. (Upper Ord.) and Eureka qtzite. Derivation of 
name not stated. 


Pinyon Mesa group. 

Eocene and older (?): Southwestern Colorudo and northwestern New 
Mexico 

W. H, Holmes, 1877 (U. S. Geol. and Geog. Surv, Terr, 9th Ann. Rept, for 1875, 
pp. 245, 249, 251). Pinon Mean group, also Pinon Mesa ape—Chiefly coarse 
yellowish sas., alternating with thin beds of variegnted marla. "PThicknexs 1,200 1t 
Overlieé& Bad Land fm, (“Puerco maris"). Forma escarpment of Pinon Mesa 
{in NW, part of San Juan Co, N. Mex]. [On pl 35 he includes these beds In 
Wasatch and calle them Canyon Largo of Newberry, but Newberry never published 
Canyon Dargo.) 

J. B, Reeside, Jr., 1924 (U. 8. G. 8. P. P. 134, p. 6), showed Holmes’ 1877. use of 
Canyon Largo serícs of Newberry lucluded Wasatch, Torrejon, and Puerco fma. 
nnd Ojo Alamo ss, ; and his l'uerco maris nae MéDermott fm 


fPiuyon Peak conglomerate, 
Eocene: Yellowstone National Park 
A, Hue, 1890 (U. 8. G. 8. Mon, 32 
named Pinyon cgl. by Weed in 1890 


pt. 2, pp. 154+), applied thia term to the cgl. 


Pinyon Peak limestone. 

Devonian (Upper 7): Central northern Utah ('Tintie district). 

G, F, Loughlin, 1919 (U. S. G. S. P. P, 107) Pinyon Peak b Shaly la, 0 tò 150 
ft. thick, Conformably overties Bluebel] dol, and uncon, underlies Victoria qtzite 
Exposed along upper eastern slope of Pinyon Peak from Ite blunt eastern spur 
&outhwestward to its base, Not seen in N. spur of the peak Only recognized Dev. 
rock in Tintic dist. Fossils indicate Upper Dev. (Threeforka?) ; 
lation is not certain 


, but this corre 


Pioche shale. 
Lower Cambrian: Western Utah (House Range) and eastern Nevada (Pi- 
oche region). 
C. D. Waleott, 1908 (Smithsonian Mise, Coll, vol 53, No. 1804, pp. 0-12) Pioche 
fIm.—Aren, and argil, shaly layers with some thin layers and bands of Is. more or 
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c irregularly interbedded and limited in horizontal distribution. Is 210 ft, thick 
at Pioche, Nev, [1,120 ft, according to measurements of L G. Westgate, U. 8. G. 8. 
P, P, 171, 1932] ; 170 ft. thick on W. face of Highland Range, 18 mi. W. of Pioche 


In Eureka dist, Nev., 135 mi. NW. of Pioche, this fm, lies btw, Prospect Mtn 


gtzitic s3, and the great Is, series, and is 2002- ft. thick In House Hange, Utah, 
105 ml. N-NE. of Pioche, it is 125 ft. thick, and overlies Prospect Mtn fm. and 
underlies Howell fm. Contains Lower Camb, Olenellus fauna Type loc, SE. of 


Pioche, Nov., on road to Pansoa, Utah 

€. D. Walcott, 1908 (5Smitbsoniun Misc. Coll, vol 53, No, 1812), recognizod btw 
Howell fm, and Pioche ahb., in House Range, 206 ft, of blutsh-gray aren, Is. which 
he called Langston (P) 13 

L. G. Westgate and A. Knopf, 1927 (Am. Inst. Min, and Met, Engrs, * n9, No, 1641, 
pp. 3-8) and 1932 (U, S, G. 8S. P. P. 171, pp, 8-F, ete) Pioche sh.—Comprisces 
1120+ ft. of shales and interbedded Iss., which nre doubtlesa the same as Pioche 
fm. of Walcott, although writers found thickness much greater than that given by 
Walcott, The gh, is yellow or brown, rarely red argill ^ usuallv distinctly mica 
ceous; in places so finegrained that individual mineral grains do not show. In 
Ely Range the rock is coarser, more mleaceous, and more quartzose, in some places 


approaching schist in appearance, — Contalns tnterbecided Des. und sss, especially in 
middie and upper parts. A carefully measured section on ridge N. of Lyndon Guleh 
gave thickness of 1,120 ft. Fossils listed. Resta conformably on Prospect Mtn 
qizite and 18 conformably overlain by Lyndon Is, (Middle Camb.). 


Pioneer shale. (Of Apache group.) 
p 
F, L. Ransome, 1003 (U. 8, G. S, P, P. 12), Pioneer 83,—Dark reddish-brown aren 
shales, Z004; ft, thick, overlying Scanlan cgl. and underlying Barnes cgl. in Globe 
dist. The basul 25 ft. are distinctly arkose, containing abundant fragmenta of 
pink feldapar, Toward top the shales become more quartzose, but ure probably 
nowhere quite free from particles of gtanitle feldepar. Named for exposures at 

old mining settlement of Pioneer, Just S. of Globe quad. 


Cambrian: Central Arizona, 


Pioneer sundstone. 

Pennsylvanian: Northern Tennessee coal field, 

L. €. Glenn, 1925 (Tenn, Geol Surv. Bull, 386, pp. 18-15, 21, 22 A massive se 
that in many places outcrops in prominent clit, and usually has à broad bench 
just above it. In Briceville region this ss. is very prominent and the bench imme 
dintely above it te known locally as Brayden Bench, The s4 tx believed to be 
sme aa rhe ss in gap at Old Pioneer, in Campbell Co., and has been called by 
writer Pioneer 48 It forma topmost memb, of Jellieo fm. In some places, aa 
near Brieeville and southwestward toward Windrock, the Ploneer ss, at the base 
[of Scott fm.] is prominent nnd forms Bruyden Bench, and over it there is an 
other prominent s*. in lower part of the [Scott] fm. that forma Dougherty Bench, 
[On p. 32 is statement that Pioneer As. ls basal memb, of Scott fm., and on p. o1 
is statement that W. of Briceyille the Pioneer ss. forma the Dougherty Bench, On 
p. 316 is following statement : Where it [the Pioneer ms] is in average develop 
ment it forme projecting eliffs and ünderlies a bench that about Petros is promi» 
nently developed and known os Dougherty Beneh. About Briceville, in Anderson 
Co, the corresponding bench is known as Brayden Bench and another bench 200 to 
225 ft. higher is there locally known as Dougherty Bench. Writer evidently in- 
tended to make his Pioncer ss. the top memb, of his Jellico fm, } 


Pipe Creck shale member (of Wiscoy sandstone). 
Upper Devonian: Western New York 
G. H. Chadwick, 1023 (Geol. Soc. Am, Bull, vol. 34, p. 60). [See 1923 entry under 
{Silwer Creek wh.) 
G. IL Chadwick, 1933 (Pan-Am, Geol, vol, 60, pp. 95, 96 103, 198, 199, 276, 278, 
3 Pipe Creck black sh. underlies Hanover sh. and overlies Portuge 
Nunda") ss. Traceable from Lake Erie to Genesee River, Only 2 ft. thick on 
Walnut Creek, beneath type section of Hanover sh., but thickens eastward, At 
East Aurora it reste on Angola ah, Well exposed in Pipe Creek Glen, West Falls 
[Erie Co.]. 
G. H. Chadwick, 1935 (Geol. Soc, Am, Bull, vol. 46, No. 2, p. 352), Included tbis sh. 
in Chemung group 


os 
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In Steuben and adjacent counties of south-central N. Y. the Pipe Creek sh 
is treated by U. S. Geol, Survey as basal memb. of the Wiseoy, which in 


this area is a ss. und is called Wiscoy 4a, 


Pipes fanglomerate. 

Upper Pliocene or lower Quaternary (mapped as Pliocene): Southern Cali 

fornia (San Bernardino Mountains). 

Vaughan, 1022 (Callf. Univ, Pub, Dept. Geol, Sci, Bull, vol. 13, No. 9, pp. S44, 
19-380, and map). Pipes fangl—aA flat-lying sedimentary deposit. Lower 15 ft., 
soft gray së, containing many rounded pebbles, his grades upward into reddish 
cgl, for most part of rounded granite, aplite, and quartz pebbles up to 6 inches in 
dinm.. but containing considerable angular material. Larger part of mass on bill 
i, mi. SE. of The Pipes is rather well cemented and more resistant to weathering 
than underlying granite, so that ft forms a distinet bench menr top of the ridge. 
Total thickness on this hill is 50 ft, Total thickness at table-topped hill directly 
E. of The Pipes is 60 ft. on S, side, but less than 20 ft, on N. side Overlain by 
basalt, Is younger than Hathaway fm. 


Named for 


occurs. 


F. 


The Pipes, a watering place in San Bernardino Co., near which it 


Pipestem shale, (In Bluestone formation.) 

Mississippian: Southeastern West Virginia. 

D, B. Reger, 1926 (W. Va. Geol, Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 294, 822). Pipesten ah Sandy sh, usually with streaks of ss and with 
plant fossils at base; ulso contains marine fossils. Thickness 30 to 45 ft. Under- 
lies Glady Fork ss. and overlies Pipestem coal All included in Bluestone group 
[fm,]. Type loc, in Tallery Mtn road near foot of Davy Knob, Mio ms, NE, of 
Pipestem, Summers Co. 


(Pipestone quartzite. 
Pre-Cambrian (Huronian): Southwestern Minnesota (Pipestone County). 
N. H. Winchell, 1888 (Minn, Geol. Nat. Hist. Surv. Final] Rept., vol. 2, p. xxii), shows 
Vew Utm and Pipestone qtzites ag older than red shales and red 3androck underlying 
Hinckley ms, 


Later repts state that it is same as Sioux qtzite. 


Pipestone formation. 
Devonian: British Columbia. 
C. D. Walcott, 1924 (Smithsonian Mise, Coll, vol. 75, p. 51). 


Pipestone beds. 
Oligocene: Montana 


See Pipestone Creek beia. 


1Pipestone Creek beds. , 
Oligocene (lower): Western central Montana (Jefferson County, Boulder 
region). 


E. Dongliss, 1902 (Am. Phil. Soc. Trans, vol. 20, n. &, pt. 3, pp. 287-245). Pipestone 
beds, the White River (Olim) deposits on Pipestone Creek, just above Piedmont, 
Jefferson Co. Local name given for convenience UU correlation fs established. 

H. F. Osborn, 1900 (U. 8. G. S. Bull, 301, pp. 22, 60, 05). White River deposits 
along Pipestone Creek, Mont. (Douglass, 1902), are lower Oli. 

II. F. Osborn, 1918 (Am. Mus. Nat. Hist. Mem, n, &, vol. 2, pt. 1, p, 9), called thee 
beds Pipestone Creek bede and assigned them to lower Olig. 


Piqua stone. 
Silurian (Niagaran): Southwestern Ohio (Miami County). 
John I[ussey, 1878 (Ohio Geol. Surv. vol. 3, p. 478). Piqua stone —Fine-grainced, 
mostly sedimentary stone, few ft. thick, without large proportion of fossils. 
Quarried at Piqua, Miami Co Extremely local. Belongs in Niagara. Rests on 
uneven surface of undoubted Clinton [not Clinton, but Brassfield 15.]. 
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‘Piqua limestone member, 
Pennsylvanian: Southeastern Kansas. 
G. I. Adams, 1904 (U. 8. G. S. Bull 235, p. 20). Piqua t*.-—Henvy bedded Iss., 
50 ft. thick, overlying Vilas sh. and forming top fm. exposed in Iola quad 
Same as Stanton 1s., older name, 
Named for Piqua, Woodson Co. 


Piran series, 
C. [H.] Keyoa, 1024 (Pan-Am, Geol, vol. 42, p, 289), Piran serviens —QizHtes, 2,700 tt. 
thick, underlying [Mount] Whyte shale and overlying [Lake] Louise shales. 
Of early Cambric age. [Apparently snme a2 St. Piran fm.) 


Pirate Cove formation. 
Upper Devonian: Quebec. 


I". J. Alcock, 1955 (Canada Dept. Mines Geol, Surv, Bur. Econ, Geol, Mem, 183, p. 86) 


Piscataway sands, 

Kocene: Eastern Maryland. 

A. Hellprin, 1884 (Phila. Acad. Nat, Sei. Tour Rar., vol. 9, pf. 1, pp, 120, 124-127) 
Underlie Upper Marlborough or Marlborough rock. 
"Uncertain whether they represent Clafbornian, Buhrstone, or Eo-Llgz ithe,’ 


Piseataway sends, Ecee 


Piscataway as above used is said to probably correspond to Aquia fm. of 


present nomenclature, and “Upper Marlborough” to Nanjemoy fm. 


Piscataway indurated mar] member (of Aquila formation). 
Eocene: Eastern Maryland and Virginin. 
W, B. Clark and G, C, Martin, 1901 (Md, Geol Surv. Bowne vol, p. 58). Piscataway 


‘terized by szreensands and 
enerally exeeeds 50 ft. 


Underlles and is fuunalty separable from Prnspotansa or upper memb. of Aquia fm. 


memb, or substage Pasa] memb. of Aquin fm 


greensand maris; lower beds often quite argill Thickness 


Rests uncon. on Cret Named for Pi taway Creek, Ma 
B Miller, 1912 (U. S, G. 8, Choptank folio, No, 182) Piscataway indurated 
mart memh.—Unrol memb, of Aquia f Underlies Paspotansa creensand mari 


memb. Rests uncon. on Cret. 


Pisgah member (of Kincaid formation). (In Midway group.) 
Eocene: Northeastern to southwestern Texa: 


F, B. Plummer, 1933 (Univ, Tex. Bull 
memb. of Kincaid fut (lay, glanconitie clay, and itiining 
lentils of Is. Top memb, of Kincaid fm, extending from top of Littig glauconite 
memb, of the Kinentd up to basal glauconite of Wills Point fm. Thickness 115 ft 


pp. 530, 535, 536, 510, 550) 


agah ls 


giauconitie sand ci 


In NE. Tex. it outcrops from Limestone Co. to Hopkins Co, and vontaina Lone 
Oak, Hocky Cedar Creek, and "Tehuasenna bs, lentis the latter Is, at top and 40 
ft. thick, In SW. Tex. jt is somewhat different from typical exposures in NE. 
Tex, ; in Medina Co. the clay is thinner, the basal glauconi bed is thicker, and 
the gray Js near its top is more persistent than the lentils in NE central Tex, 

J. Gardner, 1985 (Univ "x tall OL), divided Kincaid fm. into (descending) 
Telus Inclusive than ‘Tehuncann Is, of Plammer), Pisgah memb 
[restricted], and Littig glauconitic memb. This is adopted definition of U. 8. Geol. 
Survey. 


nn memb (me 


Named for exposures on Pisgah Ridge, Navarro Co. on road btw. Richland 


and Wortham, 6 mi. N. of Limestone Co, line 


Pismo formation. 
Miocene (upper): Southern California (San Luis Obispo region). 
H. W. Feirbanks, 1904 (U. 8, G. 8, San Lule follo, No. 101), Pismo fm.—Siliceous 
sho distomaceogus carth, and thick beds of soft with a memb, of ss, and cel 
at basi Thickne about 3,000 ff Occurs in S, part of area mapped, and is 
considered to be contemp, with Santa Margarita fm. of N. part of area, though 
the two Ims are not kuown to have been connected.  Uncon, overlain by Paro 
Robles fm. and uncon. underlain by Monterey sh. 
Iz. L. Clark, 1950 (Geol, Soc. Am vol. 4L, p. 7511 Pismo fm. is now known 
to be Etchegoin fm. and therefore of Illo. ag 


Named for exposures at town of Pismo, San Luis Obispo Co, 
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Pit shale. 

Middle and Upper Triassic: Northern California (Shasta County). 

H. W. Fairbanks, July 1894 (Am. Geol, vol 14, p. 28). Pitt shales.—8iliceous 
slates, of which nearly 2,000 ft. are exposed at Silverthorne's ferry [on Pit 
River, approved spelling], containing fossils regarded by J. P. Smith as Middle 
and possibly Lower Triassic. It is intended to apply term Pitt shales to these 
rocks, which, together with some Upper Carbf. strata (McCloud shales), 20 mi 
above the Fisheries, shall be embraced under designation Pitt fm. 

J. P. Smith, October 1894 (Jour. Geol, vol, 2, pp. 502, 601—604), The Pitt fm. 
(H. W. Fairbanks ms.) overlies conformnbly McCloud Is., and consists of about 
3,000 ft. of siliceous and calec, shales, cgls, and tuffe. The rocks in most places 
are highly metamorphosed, very poor in fossils, and folded to such degree that the 
strat. ia obseure, The fm, is largely developed in region near junction of Pitt 
and MeCloud Rivers. Contains both Carbf, and Triassic rocks, in apparently 
conformable series, Divided into Pitt shales, 2,000 ft. thick, of Middle und Upper 
Tringsie age, and McCloud shales, 1,000 ft. thick, of Upper Carbf. age. Underlios 
Swearlnger slates. The Pitt shales consist of siliceous shales und cgle. containing 
Trinssic fossils about 1,500 ft. below their top, underlain by several hundred ft. 
of shales and cgls. without fossils, 

J. 8. Diller, 1906 (U. S. G. S, Redding folio, No. 138). Pit sh.—Largely dark and 
gray shales, thin-tedded sas, and many layers of tuffs. Thickness probably more 
than 2,000 ft. Conformably underlies Hosselkus Is. and rests on volcanic rocks 
called Bully Hill rhyolite and Dekkas andesite, the latter being in part inter- 
bedded with lower beds of Pit sh. Fossils indicate Upper and Middle Triassic age 


Pit formation. 
Pitt formution. 
Pennsylvanian to Upper Triassic: Northern California (Shasta County). 
See definition under Pit sh. The U. 8. Geol. Survey does not use the broad 
definition of Pit, which included Pit sh. and Nosoni fm. of present 
terminology. 


tPithole grit. 

Mississippian: Northwestern Pennsylvania. 

J. F. Carll, 1880 (2d Pa. Geol. Survey Rept. I, pp, 82, 93, 121, 130), The Third 
Mountain sand will receive in this report a new name, the Pithole grit. It was 
first recognized us a persistent sS. in Pithole oil wells, being well developed in 
all that country [in and around Pithole, Venango Co.], and making conspicuous 
outcrops along Allegheny River on 5S. and along Oil Creek on W. Is prob- 
nbly—Berea grit. A persistent band of red sh., sometimes 125 or more ft. thick, 
underlies Pithole grit all the way from S. line of Warren Co. [Pa.] to John 
Smith well in Butler Co, The Pithole grit lies near middle of Crawford shales. 

I C. White, 1881 (2d Pa. Geol. Survey Rept. Q,) Pithole grit ix Berea grit. 


Pitkin limestone, 
Mississippian (Chester): Northern Arkansas and eastern Oklahoma. 


G. I. Adams and E. O. Ulrich, 1904 (U, 8. G. S, P. P. 24, pp. 27, 100). Pitkin ls.— 
Fossiliferous ls., 0 to 90 ft. thick, heretofore called “Archimedes 1s," by Ark, 
Geol Survey. Sometimes has associated with it ss, beds which contain same 
fossils as the ls. Highest Miss, fm, Late Chester fauna. Overlies Fayetteville 
gh, and uncon, underlies Morrow group (Penn.). 


Named for Pitkin, Washington Co., Ark. 


+Pitt formation. See Pit sh, 
Pitt series. 
G. H, Ashley, 1928 (Eng. and Min, Jour.-Press, vol, 115, pp. 1106-1108), 
proposed Pitt series as a geographic name for Middle Triassic series. 


Pittsburg. Appalachian region, See Pittsburgh, 
tl'ittsburg formation. 
Eocene: Western Washington (Puget Sound region). 


B. Willis, 1898 (U. 8. G. &, 18th Ann. Rept., pt. 3, pp. 424-430), Pittsburg fm.— 
See, shales, and a few coal beds. Top fm. of Puget group. Thickness 4,770 to 
1,000 ft. Overlies Wilkeson fm. Is comparatively barren of fossils, Named for 
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town, [On p. 424 he anid this fm. is exposed on South Prairie Creek, On p 
429 he called the deposits South Prairie fm. On pp. 426, 430, ete. Pittsburgh fm. 
nnd South Prairie fm. are used interchanzenbly.] 

B. Willis and G. O. Smith, 1899 (U. 8S. G. 8S. Tacoma folo, No, 54), applied name 
Burnett fm. to top fm. of Puget group (probably because Pittsburg wns pro 
occupied), but continued to use South Prairie fm. interchangeably with Burnett 
fm, 

G. O. Smith, 1902 (U. S. G. S. 22d Ann. Ropt., pt. 3, pp. 483-487), treated Puget 
as a fm., and applied Pittsburg memb, to upper 7,000— ft. of the Puget, and 
Wilkeson memb. to underlying 1,000 ft 


Foregoing are only recorded uses of Pillsburg for this Eocene fm. 


Pittsburg Blu!f sandstone, 

Oligocene: Northwestern Oregon (Columbia County). 

L. G. Hertlein and C. H. Crickmay, 1925 (Am. Phil Soc. Proc, vol. 64, No, 2, 
p. 254), used Pittsburg Bluffs for lower Olig. in Oreg. column, but did not de 
fine it. On pp. 250-254 they discussed fossils collected nt that place by different 
geologists 

IL, G. Schenck, 1927 (Calif. Univ. Pub., Dept. Geol, Sei, Bull, vol 16, No. 12, pp. 
450, 457, 458, 450). [The "sandstone at Pittsburg Bluffs" fs mentioned on p. 450. 
The “sandstone nt Pittsburg Bluff" is mentioned on p. 457. On pp. 458 and 
459 Pittsburg Bluf sa. is used, The ss, at Pittsburg Bluff is said to overlie 
Kensey sh., and it is assigned to middle Olig, All of definition.] 

H, G. Schenck, 1928 (Calif. Univ, Dept. Geol, Sei, Bull, vol. 18, p. 36). Pittsburg 
Bluff ss.—Massive ss, that outcrops at Pittsburg Bluff, in SWU NEM se 
23, T. 5 N, R. 4 W. Believed to rest on Keasey 6b Is overlain by massive 
sandy eli. containing admixture of tuffaceous material and a number of diatoms. 
Fossils (listed) correlate with Eugene, Tunnel Point, and Yaquina sss. 

Pittsburgh series, 

Pennsylvanian: Central western Pennsylvania. 

H. D. Rogers, 1839 (Pa. Geol. Surv. 34 Ann. Rept. pp. 88-108), applied Pitteburg 
wertes to the rocka overlying formation XIII (Coal Measures) in Gth dist. of Pa., 
"embracing the country west of Chestnut Ridge and Allegheny River," “It is 
believed that no part of the dist. contains rocks superlor |n thelr order of 
stratification to those Just described, if we except the narrow belt of country a 
few miles in width, which forms the dividing land between the Ohio and Monon- 
gnhela Rivers, nnd which extends from town of Washington southward, through 
Greene County to Dunkard's Creek, on Virginia line," [Corresponds to Perm. of 
present nomenclature. } 

H. D. Rogers, 1840 (Pa. Geol. Surv. 4th Ann. Rept., p. 150). The Monongahela 
series, or Upper Coal Measures, which rest on Allegheny series, “Includes the 
beds entitled the Pittsburg scrica in my last annual rept." [Includes Perm. and 
Monongahela fm. (Penn.) of present nomenclature] 

F. Platt, 18577 (2d Pa. Geol Surv. Rept. Hy). Upper Productive Coal Measures or 
Pittsburg group overlies Lower Barren Measures in Somerset Co, Thickness 200 
ft. Includes nt top a ss. which liea 50 ft. above Great Pittsburg Is, Extends up 
to base of Pittsburg coal, [Corresponds to Monongahela fm.] 

J. P, Lesley, 1886 (Am. Inst. Min, Engra. Trans, vol 14, pp. 631-652). “The 
Lower Barren Measures, or Barren measures proper of First Survey, which I 
may call the Pittaburg sericea, for all the hillsides in sight of us nre made of 
upper half of this series and the lower half of it Nes immediately benenth our 
feet" [at Pittsburgh). Extends from top of Upper Freeport coal up to base of 
Pittsburgh coal. [Corresponds to Conemaugh fm, of present nomenclature. Has 
had considernble usage im this sense, being called Pittsburgh group in some repts.] 

G. H. Ashley, 1923 (Eng. and Min. Jour.-Press, vol. 115, pp. 1106-1108), proposed 
that the Pennsylvanian system (as he called it) be divided into two series, the 
upper one to be called Pittsburgh aeries and to include Monongahela, Conemaugh, 
and Allegheny groupa (as he called them), and the lower one to be called Potts 
ville sericea. 


(Pittsburgh limestone. (In Conemaugh formation.) 
Pennsylvanian: Western Pennsylvania and Muryland, eastern Ohio, and 
northern West Virginin. 
H. D. Rogers, 1858 (Geol. Pa., vol. 2, pt. 1, pp. 025-635). Pittsburg ta. Ya at top 
of Lower Barren Measures and immediately beneath Pittsburg coal It consists 
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of blue and black Ia, 25 ft. thick, in 6 to 10 layers separated by sh. [As thus 
defined the term probably included both Upper Pittsburgh 1s. memb. nnd Lowe: 
Pittsburgh la, memb, of current classification. In subsequent repts, however, the 
name has by many geologists been restricted to Upper Pittsburgh ls. memb.] 


J. J, Stevenson, 18 (Am. Phil Soc. Trans. vol 15, m, &, pp. 20-21). Under 
term Pittsburg ts, I include all the Is. [of “Monongahela River serice") below 
the Waynesburg coal, although 1 am nwnre that H does not rightly cover so 
much, The total thicknesa [of 1s.] ia about 100 ft. in 250 ft. of strata Color 
varies from light blue to almost black Moet of strata are quite. compact [This 
usuce of nam» has not withstood the test of time.) 

FE. Platt, 1977 (2d Pa. Geol Surv, Rept. Hy, pp. 88, 100). itteburg ls. group 


includes Uniontown Is. at top and Redstone Ix, at bare 


I. C. White, 1891 (U. 8, G. 8, Bull. 65, p. 87) Lower Pitteburoh ta. a short 
digtance above Connellsville sa It fs thicker and more persistent than Upper 
Pittebureh Is. The Little Pittsburgh con] lies a few ft, above L P. ta, and is 


overlain by Upper Pittsburgh la.. 3 to B ft. thick. ^oth of these Iss. nre known 
under general name of Pittsburgh Ix 

In some U. S. G. S. repl& the Upper Pitrsburgh ts. membh, has been called 
Pittsburgh 18. memb., but that usage is no longer followed. 


Pittsburgh sandstone member (of Monongahela formation) 
Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, and 
northern We 
H. D. Rogers, 1858 (Geol Fa., vol 2, pt. 1, pp. 502-507). Pittsburg e —Maxssive 
S8. irregularly stratified Thickness jy 


t Virginin. 


to DBO ft.; 25 ft. in Greene Co, Pa., 


and at Pittsburg. Is older than Redstone coal, and separated from underiving 
1 


Pittebure con] by 35 ft. of brown ah. [This definition apparently applied the 
name to same ss. that is now designated ne Pittsburgh ss. memb.] 


Geol. Surv. Kept. K) Upper Pittsburg 584—985. or 


J. J. Stevenson, 1870 (2d 
sandy sh 10 ft. thick. Separated from overlying Redatone coal by O to 10 ft. 
of I&, and from underlying Pittsburg conl by 0 to 10 ft. of sh. [No Lo 
Pittah. ss. was mentioned, and the ss. defined above has for many years | 
ealed Pittsburgh s&8.] 

EF. Platt, 1876 (2d Pa. Geol, Surv, Rept, L, p. 20). The Pittsburg as. (Morgan 
town?) is a great deposit of sh. above, sand tn middle, and pebble rock at bot- 
tom, 70 ft, thick, extremely variable in composition in different parts of county 
Lies 40 ft. below Connellsville ss, [The Pittsburgh as. Ix now Known fo he a 
much younger bed than Connellsville ss, und Morgantown ss. is older than the 
Comnellaville. J 

J. J. Stevenson, 1877 (24 Pa. Geol Surv. Rept. K, p. 409) Pittsburg es. [s 
Upper Pittsburg s», nnd is separated from underlying Pittsburg coal by G to 10 
ft. of dark sh 

I C. White, 1891 (U. 8. G. 8. Bull. 65, p. 63). Where Redstone Is is atsent or 
poorly represented there is often present a coarse massive sa. immediately above 
Pittsburg coal to which H. D. Rogers long gave name of Pittsburg s3 It is 
usunlly coarse, friable, and often pebbly, and 25 to 70 ft. thick 


Pittsburgh (Lower) sandstone. (In Conemaugh formation.) 

In some repts of Pa. Geol. Sury. the name Lower Pittsburgh ss, is applied 
to a ss. underlying Upper Pittsburgh ls. memb. and lying not far above 
Lower Little Pittsburgh coal. In W. Va. Geol, Surv, Rept. Tucker Co., 
1923, the name Lower Pittsburgh as. is applied to 10 to 20 ft. of gray 
as. lving 35 ft. below Morantown coal and overlying 4 ft. of dark sh. 
occupying the horizon of Upper Pittsburgh 18. In other repts the thick- 
ness of this Lower Pittsburgh ss. is g 


ven ns 65 ft. 
Pittsburgh red beds, | 
Pittsburgh red shale, |. (In Conemnugh formation.) 
Pittsburgh Reds. | 
Pennsylvanian; Western Pennusylvanin and Maryland, northern West Vir 
ginia and eastern Ohio. 
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Nines commonly applied in Pa. Ohio, Md, and W. Va. repts to the red 
shales occurring in interval btw. Harlem coal sbove and Saltsburg ss. 
memb, below. 


Named for exposures along the grade lines of many rnilronds nt Pittsburgh, 


tsburgh member, (In Monongahela formation.) 

A term employed by Pa. Geol Surv. (M. E, Johnson, Topog. and Geol, 
Atlas Pa. No. 27, Pittsburgh quad., p. 31, 1929) to include, as "prominent 
beds," Pittsburgh ss. and Pittsburgh coal. 


Pittsford shale member (of Satina formation). 

Silurian: Western to east-central New York, 

J. M. Clarke, 1003 (N. Y. State Mus. Bull. 69, p. 867), Thin layer of Wack shales 
forms horizon at base of Salina shales. Exposed by excavations in Brie Canal 
near Mittsford [Monroe Co.) in 1897. Contains unique collection of heretofore 
unknown fossils. So distinctive is character of fm, and its fauna that we are 
distinguishing the layer at Pittsford sh. [According to Clarke's Hdb, 19, 1403, 
Pittsford sh. is basal bed of Salina, underlies Vernon sh., overlics Guelph dol., 
and consists of Mack sh. and interbedded platten dol with profusion of 
eurypterids.] 

In later repts thicknesses of 10 and 20 ft. are given for Pittsford sh. Is 
basal memb, of Sulina fm. 

The foregoing definition of Pittsford sh. continued to be followed for many 
years, In 1928 (N. Y. State Mus, Bull. 275, p. 21) H. L. Alling stated: 
“Pittsford” is only a local faunal phase of Vernon sh. 

W. Goldring, 1931 (N. Y. State Mus, Hab, 10, pp. 317, 337). Pittsford ah. 
Back sh. 10 to 20 ft, thick, Bagal part of Salinn series in western and central 

Y. Underlies Vernon sh, and overlies Lockport dol. Was separated from 
the other shales because of fauna, [She described Vernon sh. as mainly red 
nnd green, but also as contalning gray gypsiferous shales and thin fingzy dolomites.] 


l'intean series. 

C. [R] Keyes, 1923 (Pan-Am, Geol, vol 40, pp. 52, 80). Piutean series.—The 
Plio, section of the Borate sediments in Death Valley dist. and best developed 
perhaps under Pinte Point, in Furnace Canyon [E. of Death Valley, Inyo Co, 
Calif.]. [Negra clays are only fm. included in the sertes, On p. 61 these clny: 


are "tentatively considered as Mio. In age" ‘The series and the clays are both 
listed as present in Nev.] 


Placentia 
See under Terra Nova. 


Placerita formation. 

Pre-Cretaceous (pre-Cambrian?): Southern California (San Gabriel 
Mountains). 

W. J. Miller, 1934 (Univ. Calif. at Loa Angeles Pub. in Math. and Phys, Scl, vol. 1, 
No. 1, pp. 3-12, 43-05, 83, map). Placerita (metaxedimentary) fm—Oldest 
known rocks of SW, San Gabriel Mtna; pre-Cret, probably pre-Camb, Pro 
foundly altered from shales, sss, nnd Iss, into various kinds of schists, qizites, and 
erystalline Tea, [On map a separate block is labelled Placeritq oryetaliine te.) 
Named for good exposures In Placerita Canyon, at W. end of San Gabriel Mtns 
Thickness 800 to 2,50024 ft. No fossils. Presumably fs older than San Gabriel 
mixed fm., but the two are intimately assaciated and relations are not clear, The 
Piacerita metasediments form part of San Gabriel fm. [On p. 35 he calls his 
Mincerita a memb. of San Gabriel fm.) Noble has correlated this fm. with Pelona 
achist of Hershey, but writer believes It ja older than Pelona schist If the Pelona 
ig pee-Camb, or possibly early Paleozoic, the PIncerita is almost certulaly pré-Camb. 
and probably older preCamb, (Archeomole). Is intruded by Rublo diorite and 
Echo granite. 


Placerita erystalline limestone. 
See under Placerita fim, 
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iPlaeer Mountain group. 


Upper Cretaceous: Central northern New Mexico. 

F. V. Hayden, 1869 (U. S. Geol. and Geog. Surv. Terr. 34 Ann. Rept., pp, 90, 
190) The next group of coal strata occurs in. Placer Mtis, N. Mex, about 30 mi 
S. of Santa Fe. Lithologien] characters of the beds are very similar to those 
of lignite group farther N., but evidence in regard to age or paralieliam with 
lignite group is not so clear, While I regard the true coal beds of West as lower 
Tert., yet these l'Iacer Mtn beds present appearance of grenter antiquity than the 
coal beds farther N. Still the numerous varieties of deciduous leaves which I 
have obtained from rocks just overlying the coal beds indicate they are lower 
Tert. With this belief I have named them Placer Mtn group. The Gallisteo 
sand group overlies them in valley of Gallisteo Creek, and Cret. No, 4 underlies 
them 


Probably approx. same as Mesaverde fm. 


Placid shale member (of Brad formation). 


Pennsylvanian: Central Texas (Colorado River region). 

F. B. Plummer and R. C. Moore, 1922 (Jour. Geol, vol. 80, pp, 24, 31, 35; Univ 
Tex. Bull 2 , pp. 100-110, 115). Placid sh., 30 to 50 ft. thick, is a memb. 
of Brad fm. in Colorado River Valley. Underlies Ranger 1s, of the Brad and 
overlies Clear Creek Is. memb. of Brad. In places containg lentils of se Is “bed 
No. 7" of Drake [which Drake reported to be 25 to 100 ft. thick]. Named for 
town of Placid, MeCulloch Co., which Is located on its outerop. 

E. H. Sellards, 1938 (Univ. Tex. Bull. 3232, pp. 104 112). [See 1933 entry under 
Brad fm.] 

F, M. Bollard and R. H. Cuyler, 1935, [See 1935 entry under Brad fm.] 


Lower or Is.-benring part of this memb. is now included in Winchell memb, 
ot Nickell and Wallace Lee, which is top part of Graford fm, as rede- 
fined by Sellards (Univ. Tex. Bull. 3252, 1983) and by Wallace Lee 
and ©. O. Nickell. The upper 111+ ft. of Placid sh. of Plummer and 
Moore is still included in Brad. fm. (See Wallace Lee and C. O. 
Nickell, rept completed and soon to be published by Tex. Geol, Survey.) 


Placita marl. 


Tertiary? (probably Pliocene and Miocene) : Central northern New Mexico. 

E. D. Cope, 1875 (Ann. Rept. Chief Engrs U. 8. A.. Rept. Secy War to 44th Cong., 
vol, 2, pt. 2, p. 997). Placita marle underlie gravel mesas and overlie Cret. Nos. 
4 and 3 in region from Zandia [Sandia] Mtns to and beyond village of Placita, 

E. D. Cope, 1877 (U. S. Geog. Surv. W. 100th Mer., vol. 4, pt. 2, pp. 24-25). In in 
tervals btw. the hills [Alzodones to Sandia Mtns) there is a deposit of indurated 
clay, 40 ft. thick, of post-Plio. age, carrying shells which indicate ite lacustrine 
character, which I have called Placita marl, 

A. B. Rengan, 1903 (Am. Geol, vol, 31, pp. 87, 89). The patches of Pleist, deposita 
in inner valley of Hio Grande (20+ ft. thick and resting on cgl,) may be desig 
nated Rio Grande marl; btw. San Felipe and Placita they ure called Placita marl, 
after Cope. Younger than Albuquerque marl, 


Placitos limestone. 


Pennsylvanian: Central northern New Mexico, 

C. R. Keyes, 1903 (Ores and Met., vol. 12, p. 48).  Plaeitos ly.—The lower black Ia. 
in Sandia Mtns, of middle Carbf, age.  Overlles Sandin qtzites, [Derivation of 
name not stated.) 


7Plainfield schist. 


Ordovician: Western Massachusetts. 

R. Pumpelly, 1894 (U, S. G. 8. Mon. 23, pp. 29-80), from [unpublished] rept of B. K 
Emerson. Platnficld schist, the "upper hydromica schist." Thickness 9,000 ft. 
Overlies Chester amphibolite and underlies Conway schist {According to per 
sonal communication from B. K. Emerson this name was published by Pumpelly as 
a quotation from unpublished work by Emerson, who, instead of using Plainfeld, 
divided the rocks into. Hawley schist and Savoy schist.) 


Named for occurrence in Plainfield Twp. 
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Plaintield quartz schist. 
Pre-Cambrian: Eastern Connecticut. 
lt. E. Gregory, 1906 (Conn. Geol and Nat. Hist Surv. Bull. 6, pp. 114, 132, and 
map). Plainfield quartz schist.—Highly quartzose, but varies in texture from a 
finely divided quartz schist to an almost massive gtxite, and also to a dark-colored 
rock resembling si Crosses Plainfield Twp. Believed to be only a prominent and 
clearly marked variation of Putnam zneiss, It seems to be part of a series that 
invludes Putnam gneiss and to be the oldest sed, fm. in the region.  Hesembles 
Poughquag qtsite 
G. F. Loughlin, 1910 (Am. Jour. Sci, 4th, vol. 29, pp. 448-451). Plainfield quarte 
schist may be Cart, 
K. Emerson, 1017 (U. S. G. S. Bull 597), mapped the continuation into lt. I. of 
Plaintield quarts schist of Conn. Survey as Westboro qtzite (pre-Camb.). 
L. H. Martin, 1925 (Conn, Geol and Nat. Hist, Surv. Bull, 33, with map), assigned 
Plainfield quartz schist to pre-Camb, 


B. 


Plains marl. - 

Pleistocene, Pliocene, nnd Miocene: Western Kansas. 

R. Hay, 1893 (Kons State Bd. Agric, Sth Bien, Rept, p, 101), Pert, deposits of 
Kans, consist of plains mart (Pilo,), 115 ft, thick, und Loup Fork (Mio.), 50 ft. 
thick. 

R. Hay, 1895 (U. S. G. S. 16th Ann. Rept., pt. 2, p. 570). laine marl is composed 
of lime, sand, and clay, It is a surface deposit on the high prairie, but is sometimes 
found forming the bottom land of valleys, and sometimes occurs in patches on the 
slopes. Thicknesa few ft. to 200. 1 regard it as Plo. ns to ite inception, and 
probably ite lateat deposits were laid down in Quat. time. Where thickest ita 
lower parts are often more aren than the upper. It overlies Mio, grit, 

E. Haworth, 1807 (Univ. Kans. Geol. Surv., vol. 2, pp. 257-250). Plaine marie and 
mortar beds of Cragin have no definite strat, position, but are convenient terms to 
designate difference in physical properties, The mortar beds occur at all positions 
from base to summit of Tert, They contain Loup Fork fossils in some places and 
Pieist. fossils 1n other places, as do the pleins marts. 

N. H. Darton, 1905 (U. S. G, S. P. P, 32, pp. 149-155). Ogallala fm, of western 
Kans, comprises the Tert. grit, mortar b ete. It consists of calc, grit, sandy 
clay, and sand, underlying Equus beds and overlying Plerre sh. 

R. €, Moore and W. P. Hnynes, 1917 (Kans, Geol. Bury sult, 3), Ogallala fm, 
[Plio. und Mio.] occupies all of High Plains of western Kans. Has been called 
“mortar beds." It is 0 to 300 ft, thick, overlies Pierre sl., and underlies Pleist, 


glacial deposits, 

N. H. Darton, 1920 (U. S. G. 8. Byracuse-Lakin folio, No. 212). [5ce 1920 entry 
under Ogallata. fm.) 

M. K. Elias, 1931 (Univ, Kans, Bull, wol. No, 7, pp. 1602-180), Sanborn fm.— 
Proposed for the Pleist, loess, with some gravel and sand at base, which is widely 
distributed on the divides in western Kans. The name ig intended as a substitute 
for “Tertiary marl" or "Plains marl," introduced for this fm, by Robt. Hay. Ma 
jor part of Sanborn fm, consists of this Ploist. loea. It seems to writer that only 
the loeas that covers the divides con be considered to be Plelet., the loess of the 
vnlley slopes and bottoms being largely if not wholly redeposited from the divides, 
the redeposition having taken place probably for most part in late Pleist, and 


Recent times, 

A. L. Lugn, 1984 (Nebr. State Mus, vol. 1, Bull 41, p. 355). “Sanborn fm." 
(Elias, 1031) of western Kans. is a composite of sand, gravel, and loess, ranging 
in age from carly Pleist, (Kunsan or perhaps older) to Peorian or younger (the 
“yellow dirt") The separate parts of “Sanborn fm.," especially the loess, are 
differentiated in Nebr. and should not have been grouped together as a fm.; at 
feast a new fm. name should not have been assigned, 


tPlains series, 
Pleistocene and Recent: Nebras 
A. L. Lugn, 1935 (Nebr, Geol, Surv, Bull, 10, 2d ser, charts, pp. 128, ele), Plaine 
series is, as n whole, a unit In that the severs] fms. are of Jike origin and aimilar 
lithology, except the Sand Hilla fm., and have all been more or less derived from 
common sources. The eolian genesis of this Plains or loess and Sand Mills series, 
its great areal extent of more than 62,000 sy. mi, In Nebr. and also the grent 
thickness and large quantity of the deposits, make this grouping of eolian mate 
rials into a series a desirable and convenient expedient in classifying the Pleist. 
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gool. of the State. It is also separated from underlying Platte series by n great 
uncon., which is as widespread ns are the fms. In Nebr. and adjoining States. It 
corresponds to (descending) Recent, Wisconsin, Peorian, Jowan, Sangamon, and 


Illinoian stages of Iowa elassiflcation, 


Plaisance limestone. 
Eocene: Haiti 
W, P, Woodring, 1922 (Prel rept, Republic Haiti) and 1924 (Geol Republic of 


Haiti, p. 99). 


rPlanorbis rock. 
Pleistocene and Pliocene; Florida. 
W. H, Dall, 1892 (U. 8. G. 8. Bull. S4, pp. 143, 157, 333). 
rock characterized by abundance of Planorbís, Uppermost Pllo. bed of Fin 


Planorbis rock.—Mard 


This name is also applied to Pleist. rocks in Fla. (See Fla, Geol, Surv. 2d 
Ann. Rept.. 1909, and U. S, G. S. W. S. P. 319, 1913. 


t Plant beds, 
A name applied by J. W. Powell (Geology of eastern portion of Uinta Mtns, 
1876) to upper part of Green River fm., overlying Tower sx, in Sweet- 
water Co. Wyo. These beds were later named Morrow Creek memb 


Plateau gravel phase 
Quaternary : Southwestern Arkansas. 


See Contre Point division, 


Platean Valley beds. 

Eocene (lower): Central western Colorado (Mesa County). 

B, Patterson, 1926 (Geol, Soc, Am. Proc, 1935, p. 3597). [Lists fossile fram "Tiítanoides 
level in Mesa Co, Colo," and says:] The assemblage is certainly upper Paleocene 
and probably either a Clark Fork or a Tiffany equiv, The name Plateau Valley beds 
is given to the upper Paleocene fm. in the aren. [AH of definition. ] 


Platte series 
Upper Cretaceous: From Rocky Mountains eastward, 

F. W. Cragin, 1806 (Colo, Coll, Studies, vot. 6, p. 49) Platte serics,—Upper Cret 
series of the Plains, into which shales and sss. more largely enter than in 
Comanche or Lower Cret. series, but whieh also has some important la. fma In- 
cludes Dakota, Benton, Niobrara, Fort Pierre, Fox Hills, and Laramie. Area of 
typical oceurrenee that segment of North American Interior Platean which extenda 
from Rocky Mtns eastward and constitutes the higher portion of the Plains, 
Named for Platte River, which in Colo, and Nebr. cuts all divisions of the serics 


Platte shale. 

Pennsylvanian: Southwestern Iowa and northwestern Missouri. 

€. R. Keyes, 1898 (Am, Geol, vol. 21, p. 349), Platte shates.—Shales, 105 ft. thick, 
underlying Forbes Is, and overlying Plattsmouth Is. 

Equivalent to Tecumseh sh, memb., Lecompton ls. memb., and Kanwnaka sh. 
memb. of Shawnee fin. 

Named for exposures at mouth of Platte River at Nebr.TIown bdy: also well 
exposed along Platte River (another stream) of NW. Mo. 


TPlatte series, 

Pleistocene: Nebraska. 

A. L. Luzgn, 1935 (Nebr. Geol Surv. Hull. 10, 2d ser, charts, pp. 884.) Platte 
serics.—1ls made up of Holdrege, Fullerton, Grand Island, and Upland fme, They 
constitute the Pleist. fuvyiatile deposire W, of the till border in Nebr This series 
is=Grandian and Ottumwan of Ilowa and eastern Nebr, The Upland fim, ise Yar 
mouth stage, the Grand Island is—Kansan stage, the Fullerton je—Aftonian 
stage, and the Holdrege is=Nebraskan stage. The several fms, are exposed in 

and near Platte River Valley, ond they have a very signifleant relation to nature 
ang history of Platte River and its valley. In addition, these 4 fms. have à 
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generic unity in relation to the Nebraskan and Kansan zlaciations in Nebr which 
makes this grouping of them into a series logical, The fms. are extensively dis 
tributed over 15,000 to 20,000 or more aq, ml. of State, aud occur as continuous 
4 under both the plains and Platte River Valley, Platte River flows on these 
"in aitu” for most part on Grand Island sand and gravel, from near North 
Platte to near Columbus. 'Pbe deposits uncon. overlying the Platte series are= 
(ascending) Dlinolan, Sangamon, Iowan, Peorian, Wisconsin, and Recent stages 


of Iown and are here named Plains serics. 


Platte River formation, 
A name loosely applied by H. Engelmann (Eng. Dept, U. S. Army, J, H. 


Simpsons Expl. of Great Basin of Terr. of Utah, 1876, pp. 247, 281-282) 
to exposures in bluffs along Platte River, Nebr., of so-called “Lignite fm.” 


which he assigned to Eo. or Upper Cret., and stated that it overlies Cret. 
No, 3 of Nebr. and is separated from his so-called “Scotts Bluff fm." by 
“a series of Tert, strata.” (See also under 18cotts Bluff fm.) 


Platteville limestone. 
Middle Ordovician (Black River): Southwestern Wisconsin, southern 


Minnesota, Iowa, and northwestern Illinois. 


P, Bain, 1905 (0. S. G. S. Bull. 246, pp. 18-19). Platteville Is —The beda 
heretofore cui "Trenton 1s." in Miss, Valley region, but older than Trenton 
Consists of (descending): (1) 10 to 20 ft. of thin beds of Is. and sh. ; (2) 25 to 
30 fr of thinebedded brittic Is. brenking with conecholdal fracture and at times 
called “glasa rock;" (3) 20 to 25 ft. of buff to blue mag, heavy-bedded is. fre 
quently a dol ; and (4) 1 to 5 ft. of blue sh. and sandy sh. Overlics St. Peter 
bs. and underlies the massive Galena Is. "Phe fm. is typically exposed in vicinity 
of Platteville, Grant Co, Wis, and entire thickness may be seen oolong Little 
Matte River W. of that town, The black shales of No. 1 are locally termed 
"oll rock,” but the main bed of chocolate-colored sh., or the “oil rock" of the 
load and gine dist., lies juat nt base of overlying Galena,  [K, O. Virieh assigned 
these pre-Galena beds to the Black Hiver and the Galena to the Trenton In 1879. 


See under Galena dol.] 


As above defined included nt top the beds later (1906) named Decorah ah. 


G. 


and now treated ns n distinct fm. Some writers now exclude from base the 
sh. Which has been named Glenwood sh. The U. 8, Geol. Survey and 
the 1925 Conf, Rept, Kans, Geol, Soc- include this sh. in Platteville ls. 
M. Kay, 1928 (Sci, n. &, vol 67, p. 160), Introduced Spechts Ferry memb. for 
iawer part of his Decorah sb, and included In it the * 
overlying beds, In 1981 (Jour. Geol, vol 39, p. S70) he redefined bis Speohts 
Ferry memb, of Decorah fm, by excluding the "glass rock," which he transferred 
to Platteville Is, 

T, Allen, 1932 (Tour. Geol, vol 40, No, 3, pp. 259-289), proposed to draw 
line btw, Platteville and Decorah nt base of à 1- to 23-inch Inyer of metabentonite, 
present 12 tò 18 Inches above base of Decorah in Minn.. 


‘Klaas rock" and some 


whieh be reported 
Iowa, $ Wis. 

M. Koy aud G, I. Atwater, 1935 (Am. Jour, Scl, Sth, vol Feb. p, 101), 
Include their Spechts Ferry memb, ("of late Black River age") in the Decorah, 
but later in 1955 (Rept. 9th Ann. Field Conf, Kans, Geol, Soc, pp. 280-287) 
Kay Included his Spechta Ferry memb, in Platteville 1s, leaving his Guttenberg 
memb. (15 ft. thick near Platteville, Wis.) the sole representative of Decorah xh. 
near Platteville On p. 288 be stated that in Minn, and northern Iown it is 
“more convenient to consider the Spechts Merry ns 
fm." Kay stated (p. 286) his restricted Spechta Ferry memb, inclodex a thin 
On p, 295 he showed sn uncon, 
s in Minn. nnd Ill. 


o lowest memb. of Decorah 
bed of metabentonite 18 inches above ita bas 
btw. hls Guttenberg and Spechts Ferry membe 


See also 1935 entries under Spechts Ferry memb. 


The U. & Geol Survey bas for many years excluded the "glass rock" 


from Platteville Is, and included it in overlying Decorah sh., but 
Decorah sh. as recently defined by Kay et al. is applied to beds stated 
to have heretofore been included in Galena dol. (See under Decorah sh.) 
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tPlatteville stage. 
A term employed by S, Calvin (Iowa Geol. Surv. vol. 16, pp. B0, 84, 1906) 
to include PIntteville Is. and Decorah sh. 


Plattford shale. (In Scranton shale.) 

Pennsylvanian: Southeastern Nebraska, 

G. E, Condra, 1027 (Nebr. Geol Surv. Bull. 1, 2d ser, pp. 41, 88). Plattford ak.— 
Underlies Cass ls, and overlies South Bend Is., oll in Scranton sh. Thickness 
16 ft. Named for outerops along Platte River in Plattford Twp, Sarpy Co., 
Nebr, 

G. E. Condra, 1930 (Nebr. Geol Surv, Boll. 3, 2d ser, p. 11). Platiford sh. ts 
abandoned, another name having priority. 

G. © Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, p. 12). Plattford 4h. «nme 
xs Weston sh 

R, C. Moore, 1930 (Kans, Geol, Surv, Bull p. 210), 4Platrford. sh. abandoned. 
Doés not belong in Scranton sh. [Does not state where It does. belong. ] 


Plattin limestone. 

Middle Ordovician (Lowvile): Eastern Missouri, central western and 
southwestern Ilinols, and central northern Arkansas. 

EB, O. Ulrich, 1904 (Mo. Bur. Geol, and Mines vol 2, 2d ser, p. 111). Prattin Is.— 
Finegrained Is overlain by Kimmswick Is. and underlain by Joachim or "First 
Mag" Is Generally called Trenton or lower Trenton. [Later repts give thick- 
ness of 150 to 350 ft] 

E. ©. Ulrich, 1911 (Geol Soc. Am, Bull., vol. 22, pL 27), showed Prattin ls aa 
including beds of Lowville age at top and beds of upper Stones River age 
at base; as uncon. underlying Decorah eh, (of poxt-Lowville age) and meon. 
overlying Joachim Ia, in eastern Mo. ; and ns substantially = Platteville Ja 

R. 8. Bassler, 1915 (U. S, Nat, Mus, Bull, 92, vol. 2, pl. 2), showed Plattin ls. nl 
of Lowville age, as— Platteville 1&, and as older than Decorah sh 

C. L. Fenton, 1928 (Am, Midland Nat, vol, 11, No. 2). Upper 32 ft. of Plattin fm 
in Ste. Genevieve Co., Mo., consists of thinly bedded cherty Iss., highly fossiliferous, 
underlying Decorah fm 

8. Weller and S. St. Clair, 1928 (Mo, Bur, Geol, and Mines vol. 22 
104-110). The higher beda of Prattin ts. as originally dened consist of s 
with more or less subordinate Is. layers, which contnin same fanna as Decorah 
ah, of upper Miss. Valley and nre undoubtedly exact equiv. of that fm. in Iowa 
The name Decorah sh. is therefore applied to this «b. In SE, Mo, where It ta 
0 to 35 ft. thick, and it i» here treated aa a distinct fm. overlying Plattin Is, 
Locally the Plattin Is. is conspictiously cherty, nearly the entire mass of the Is. 


being replaced, 

V. T. Allen, 1932 (Jour. Geol, vol 40, No. 3, pp. 259-2609). In Minn. lown, and 
Wis, there lies, from 12 to 18 in. above base of Decorah fm., a layer of meta 
bentonite 1 to 3 in, thick, ‘This bed is good horizon marker of bdy btw. Platte 
ville Is. and Decorah fm. In Jefferson Co, Mo, a bed (7 to 10 in. thick) of 
metabentonite of similar petrographic and chemienl characters Hes at or 4 in. 
above base of Decorah fm., and confirma Weller’s asslgument of the overlying 
shales and Iss. to Decornh sh. and their removal from Plattin Is, in which they 
were originally included, 


See under Decorah sh., last entry. 
Named for exposures near mouth of Plattin Creek, Jefferson Co., Mo 


Plattsburg limestone. (In Lansing group, Kansas.) 
Plattsburg limestone member (of Lansing formatlon). 

Pennsylvanian; Northwestern Missouri, southeastern Nebraska, eastern 
Kansas, and southwestern Towa. 

G. C. Broadhead, 1868 (8!, Louia Acad. Sel, Trans, vol 2, pp. S17, 227). Platts 
bury ta —Coarse gray and ashy-blue is, 13 to 23 ft. thick, forming bed 134 of 
detailed section of Coul Measures from NW. corner of Mo, to Glasgow, Howard 
Co, Mo. Resta on brownish cule. 58, Is overlain by sandy xh, Included in 
Pilattsburg¢ group. 

H. Hinds and F. €. Greene, 1015 (Mo, Bur. Geol, and Mines vol, 13), Plattsburg 
ls. memb. of Lansing fm. underlica Vilas eh. memb, and overlies Lane sh, memb. 
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N. D. Newell 19035 (Kana, Geol Surv, Bull, 21, pp. 18, 70-75). Plattsdbury ts 
i» basal memb, of Lansing group as restricted by R. C. Moore. The Lane sh. 
of Hinds and Greene is much younger than true Lane sh, and upper part of 
their so-called Lane sh, upon which the Plattsburg reste, bas been named 
HRonner Springs sh. 

Nee Kans.Nehr, chart compiled by M. G. Wilmarth, 1930, 

Named for exposures at Plattsburg, Clinton Co., Ma, 


*Plattsburg group. 
Pennsylvanian: Northwestern Missouri, 
G. C. Broadhead, 1808 (8t. Louis Acad, Sci, Trans, vol 2, pp. 317, 327). Platts- 
burg group.—Group D of previous repts. Includes beds Nos, 134 to 146, Thick 
ness 134 ft. Most important memb, of group is Plattsburg la., at top. 


Includes lower part of Lansing fm. and Iola Is, memb, of Kansas City fin. 
Named for exposures at Plattsburg, Clinton Co, 


Plattsmouth limestone, 
Pennsylvanian: Northwestern Missouri, southwestern Iowa, eastern Kansas, 


and southeastern Nebraska. 

C. R. Keres, 1808 (Am. Geol, vol, 21, pp, 349, 350). Plattemouth te—tTa., 30 ft. 
thick, underlying Platte ah, and overlying Lawrence sh, along Missouri River btw. 
Kanets City, Mo, and Omaha, Nebr. 

For many yeurs this ls. was believed to be same as Oread Is., but according 
to G. E. Condra (Nebr. Geol. Surv. Bull. 1, 2d ser., p. 37, 1927) it representa 
only top 28 to 30 ft. of Oread Is. in Nebr., rests on Heelner sh. bed of the 
Oread, and one of its best developments is in Weeping Water Valley, at 
Snyderville. Condra said: “The bed bas been known by this name since 
the days of Meek and Hayden, but has not been closely defined, there 
being more or less misunderstanding regarding its relation to Oread 
memb, as a whole.” Condra gave thickness in Mo. 19 to 21 ft, and in 


Kans. 16 to 21 ft. 

It, C Moore, 1032 (Kana, Geol Soc, 0th Ann. Field Conf. Guidebook, pp, 94, 96). 
Orend ìr. divided into (descending) Kereford la. memb. Heumader sh, memb., 
Plattamouth Is. memb., Heebner sh, mem, Leavenworth Is. memb.. Sayderville sh. 
memb, and Weeping Water Is, mamb, 

G. E, Condra, 1935 (Nebr. Geol, Surv, Paper No. 8, p, 12), Oread 1a, divided into 
(deseending) Kereford Is, Heumader sh. Plattymouth te. (17 to 18 ft, thick), 
Heebner sbh., Lenvenworth I&, Snyderville sbh., and Weeping Water (Toronto) Is. 

R. C. Moore, 1036 (Kans. Geol. Surv. Ball. 22, p. 107). According to my observations 
in July 1934, of type Plattsmouth exposures near Plattemouth, Nebr., nnd of 
excellent section in Snyderville quarry, W. of Nehawkn, Nebr., which ia regarded 
by Condra as showing uppermost beds of Plattsmouth Is, that are eroded at FIntts 
mouth, it appears that Condra's definition of this unit includes equivalents not 
only of "upper" Oread Is, of Kans, but nlso of Kereford 15. memb, of Ocead, Clay 
Creek 18, memb, of Kanwaka sh., and other Iss. that appear In N, part of Kanwaka 
sh. If this ie true the name Plattemonth is not applicable to "upper" Orend la. 

tricted to use in this sense, Since it wax evidently Condra's in- 


alone unless res 
tention to desigunte only "upper" Oread ls. memb, ns Plattsmouth, and since the 
Kereford nnd other strat. units In type Plattsmiouth section can be recognised, it 
seems best to restrict Plattsmouth to la, beds btw, Kereford (Heoumader sh, absent 
nt Plattsmouth) and Heebner members of Orcad. [See further remarka in 1086 
entry under Spring Branch to.) 

Ree also G. E. Condra and E. €. Reed, Nebr, Geol, Surv, Bull 11, 2d seor., 


p. 60, 1937. 
Named for exposures near Plattsmouth, Cass Co,, Nebr, 


Pleasant Hill limestone, 
Middle Cambrian: Central Pennsylvania (Blair County). 


C. Butts, 1018 (Am. Jour, Sci., 4th, vol. 46, pp. 528, 7 
Thick-bedded fossiliferous 1&, underlain by argill, thin-bedded Ix. that weathers 
to sh. Thickness 600 ft,  Underlies Warrior is, and overlies Waynesboro fm. 


21), Pleasant Min Ia.. 
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Upper part is well exposed at Pleasant Mill Church, I mi. NW. of Henrietia 
Blair Co, 


Pleasanton formation (group in Kansas). 

Pennsylvanian: Eastern Kansas and northwestern Missouri, 

E. Haworth, 1895 (Kans. Univ. Quart. vol. 5, p. 274 and pl. opp. p. 290; Ara, Jour 
Rech, 3d, vol. DO, p. 457 and pl opp. p. 466) Pleasanton shater—Shales (with 
much le. in places nnd with two coal beds), 180 to 250 ft, thick, overlying Pawnee 
and Oswego lss. and underlying Erie or Triple Is. system. . [R. C, Moore, 1830 (Kana 
Geol. Surv, BWL 22, pp. 63, 77), says Hertha Is, is basal bed of *Erie 1s, o£ Haworth 
and Kirk, 1894.] 

H, Hinds and E, C, Greene, 1915 (Mo. Bur. Geol, and Mines voL 13), defined 
Pleasanton fm. of Mo. as underlying Hertha Is, overlying Pawnee Is. memb. of 
Henrietta fm, and as top fm, of Des Moines group, This de&nition was followed 


for many years. 

In 1931 (Kans. Geol. Soc. 5th Ann, Field Conf, chart) R. C. Moore restricted 
Pleasanton sh. of Kans, to beds overlying Altamont Is. and separated 
from Hertha 1s, by sh, and channel ss, with which he reported it is uncon 
In 1932 he dropped Pleasanton from the Kins. elussifiention, and in his 
1926 rept (Kans. Geol. Surv. Bull, 22) he discarded the name altogether 
(See Kans-Nebr. chart compiled by M. G, Wilmarth, 1956.) "The 1003 
(57th Bien.) and 1985 (55th Bien.) repts of Mo. Bur. GeoL.and Mines 
continued to use Pleasanton fm. us defined by Hinds and Greene, which 


is definition at present followed by U. 8. Geol. Survey. 
Named for exposures at Pleasanton, Linn Co., Kans., where the schoolhouse 


hill is composed principally of these shales 


Pleasant Valley formation. 
Pre-Cambrinn: British Columbia (Cariboo district). 
W. A. Johnston and W. lL. Uglow, 1926 (Canada Geol Surv. Mem. 149. p 15). 
[Assigned to pre-Camb, (f), but Inter repts, by several geologists, assign it to 
pre-Camb.] 


Pleasuntview sandstone, (In Carbondale formation.) 
Pennsylvanian: Northwestern Illinois (Mercer County) and central west 
ern Illinois 
H, R. Wanless, 1020 (IL Geol Surv. Bull. . pp. 49, 90-01, 124), Olive-grày to 
bluegray ss., medium-zrained, very micaceous, ero&ssbedded, Thickness in Alexis 
quad. [Mercer Co,] 0-504- ft. Is here designated Pleasdntvicw as., à name pro- 
posed by Walter Senright (personal communication) for a sx in similar strat 
position along Mil Creek, near Pleasantview, Schuyler Co. Local distribution and 
marked irrezularity of basal sufface of (big as. suggest Jt is largely a group of 
channel deposits. Lies 17+ ft. below eroded top of Carbondale fm. in Alexia 
guad., and 0 to 21+ ft, above Colchester (No. 2) coal or 0 to 1214 ft, above Francis 
Creek s^. Is probably= Vergennes ss. of southern Ill 
H, R. Wanless, 1931 (IH. Geol. Surv. Bull. GU, pp. 179-103). JPleasanteiete 85, over 


lies Purington sh. and in places cuts out all underlying beds down to coal No. 2 


]'leiocene, 
An early spelling of Pliocene, 


Pleistocene epoch (or series). 

The early epoch of Quaternary period and the deposits formed during that 
epoch. Commonly caled “Glacial epoch,” and popularly known as the 
Great Ice Age, the later part of Quaternary period being known as Recent 
epoch (or series). For definition of Pleistocene see U. S. G. S. Bull. 769, 
pp. 45-49. Some geologists still apply Pleistocene to all of Quaternary pe 
riod. It is commonly divided into (descending) Wisconsin stage of 
glaciation, Peorian stage of deglaciation, Iowan stage of glaciation. 


Sangamon stage of deglaciation, Ulinoian stage of glaciation, Yarmouth 
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stage of deglaciation, Kansan stage of glactation, Aftonian stage of de- 
glaciation, and Nebraskan (or preKansun) stage of glaciation, G. F. 
aml M, M, Leighton, 1985 (Geol, Soc. Am. Bull., vol. 44, pp. 669-673, 
Aug. 51). proposed a slightly different classification (see under Wisconsin 


Ka 


stage) and applied Pleistocene to all of the Quaternary. 


!Pleito formation. 
Oligocene: Southern California (Kern County). 
C, M. Wagner and X. H. Schilling, 1923 (Cnulif. Univ. Pub, Dept. Geol, Sci. Boll, 


vol. 14, pp. 235-252). Pleito fm.—Upper fm, of San Lorenzo group in San 


Kmigdio region Discon. overhes San KEmigdio fm., the lower fm. of San Lorenzo 
group, nnd is uncon. overlain by Monterey group. At Caraera Pass, KE. of Pleito 
Creek, it consists of 350 ft. of brownish ond pearlrsy tine sss., the lower portion 


medium«egrained and white; underlain by 000 ft. of massive dark-brown and buff sea, 
with fossiliferous liyers and ght blülsh-gray massive els, toward base; the basal 
50 ft. consists of dark brickred coarse sss. and und 
W. Exposed on Ploito Creek, Kern Có, The Pleito and San Emisdio are littoral 
deposits bat faunally distinct, the faunas being more closely reluted to cnch other 


ading into gray tow 


than citber one ia to the faunas of overlying and underlying fm. 


Is n faunal zone in San Lorenzo fm., according to H., W. Hoots 
B. L. 1030 (Geol. Soc. Am. Bull, vol. 41, p. 701, pl. 15) Thickness of 


Pleite fm. in San Emigdio region je 2,375 ft, and it is of upper and middle Olig. 


Pliocene epoch (or series). 
The last epoch of Tertiary period and the rocks formed during that epoch. 


For définition see U. S. G. S. Bull. 763, pp. 51-53. 


Plomosas formation. 
Age (7): Mexico. 
R. H. Burrows, 1000 (Mim. and Scl. Press, vol. 00, p. 202) 


Pluma formation. 
Pre-Cambrian: Southwestern South Dakota (Lawrence County). 
J. O. Hosted nnd IL. B. Wright, 1925 (Eng. and Min, Tour-Preea, vol, 115, pp 
1902-199 and 520—543, with maps) Plime fm—Alternating beds of finely follated 
garnet schist and One-grained gray black carbonaceous clay alates, some of which 
that of schists Total thickness 


are pyritiferous, Thickness of slates exce 
4000 ft. Uppermost pre-Camb, fm. in Lend dist. Belicyed to be of Keowntin age, 


Named for Pluma, about 1% mi. E. of Lead, Lawrence Co, where bes 


exposures occur. 


Plumas series, 
Jurassic (Upper, Middle, and Lower); Northern California. 


J. P, Smith, 1910 (Jour. Geol, vol 18, table opp. p. 217) Piumas series Includes 


Hinchman as. of Plamus Co., Mormon ss,, and Llarderave se, the Arjetit 
of Inyo Co, Calif, and Nev, being considered=lower part of Hardgrave 


beds 


Plum Creek clay. 


ttecentral Kentucky. 


Silurian: F 
A. F. Foerste, 1005 (Ky. Geol. Surv. Bull, 6 p. 145) and 1906 (Ky. Geol, Surv. 
Bull 7, pp. 10, 44, 61). Plum Oreck clay—Clay, 5 ft, thick, forming part of 
indian Fielda fm. (of Ningaran age). Overlain by Oldham Is, (top memb. of 
Indian Field« fm.) and underlain by Is, 1 to 2 ft. thick, which forms basal part 
of Indian Wields fm. and is regarded ax belonging above the line of uncon. which 
in east-central Ky. ia marked by Whitfieldella aubquadrate ond un oolitic iromore 
gued this 
pp. 130- 


bed. [In 1931 (Ky. Geol Surv, ser. 6, vol, 36, pp, 172, 178) Foerste as 
clay to Medinan. In 1935 (Denison Univ. Pull, Jour, Sci. Lab, vol. 
183) Foerste save further detalla. ] 


Named for Plum Creek, Powell Co, 
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tPlIum Creek beds, (In Chester group.) 

Mississippian: Southwestern Illinois (Randolph and Monroe Counties). 

E. O. Ulrich, 1917 (Ky. Geol. Surv., Miss. fms. of western Ky. pt. 2, pp. 44, n4, 
230, pl. D). Most of Glen Dean fossils marked ss found in Randolph Co, area in 
HL occur there in the 40 ft. of sbaly Ix ("Plum Creek beds") that has been be 
cluded by Weller—somewbhat arbitrarily, I think—in top of Okaw Is. 

B. Weller, 1920 (IL Geol. Surv. Bull. 41, p. Upper Okaw te, (Plum Creek 
beds) of Randolph Co. is—Glen Dean Is. of 8E. Il. 


Preoceupied, Replaced by Glen Dean ls, 


Plum Creek shale. 

Middle Devonian; Northern Ohio. 

A, W. Grnbau, 1917 (Jour. Geol., vol 25, pp. 337-343). Plum Creek ahule if 
name Prout fe. is to le restricted to the la. mem), of the northern series, then 
the ah, below it must receive another name It certainly is not Olentangy, which 
name belongs to earliest Upper Dev, fm, of central O 


Plummer limestone member (of Pawhuska formation). 

Pennsylvanian: Central northern Oklahoma (Osage County) 

D, E, Winchester, 1918 (U. S. G. 8. Bull O86C, pp. 11-12). Plummer. ts. memb 
of Paiwhuska ta.—Dlack finty angular 1&, only locally fossiliferous, separated into 
two benches by 6 to 8 ft. of sh. The outerop of upper bench beneath the gr 
ledge-making ls. of Pawhuska fm., is usually marked by long, square-edged bloc 
only one edge of which is exposed, The lower bench is of mitch Jess value as a 
key bed. Named for exposures near house on Plummer ranch, T., 26 N.R. 0 E 


Plum Point marl member (of Calvert formation) 

Miocene: Eastern Maryland. 

G. B. Shattuck, 1904 (Md. Geol, Surv. Miocene voL, p. Ixxivi Plum Point maris 
memi.—A series of sandy clays and marls in which are embedded large numbers 
of organic remaina, including diatoms. Of bluish-green to grayish-brown and bof 
colors ‘Top memb, of Calvert fm. Overlics Fairhaven diatomaceous earth. memi» 
Named for Plam Point, Calvert Co. 


Pluto shale. (In Hinton formation.) 

Mississippian: Southern West Virginia and southwestern Virginia. 

D, B. Reger, 1920 (W. Va. Geol. Surv. Rept. Webster Co. pp. 214, 219-220). Pluto 
sh—Dark, carbonaceous, sometimes eherty ; with plaut and marine fossils. — T'hick 
n 0 to 4 ft. Lies O to 5 ft, below Terry 1s, the Intervening beds consieting 
of variegated sandy sh. Rests on Pluto conl. Included in Mauch Chunk 

D. B. Reger, 1926 (W. Va. Geol. Surv. Rept, Mercer, Monroe, and Summers Counties, 
pp, 295, 332—335), applied uname Pluto ah. to O to 40 ft. of ah. overlying Pluto 
conl and Lower Pluto sh. to 50 to SO ft, of greenish-brown sandy sh. with ox 
enkional red beds amd streaks of 3s., carrying marine fossils and near h 
plant zone. The Lower Pluto sh. underlies Pluto le. and rests on Falls Mills 
(all members of Hinton group [fm.]), and was noted In Mercer and Summers 
Counties, W, Va., and in Tazewell Co, Va 


Pluto limestone, (in Hinton formation.) 

Mississippian: Southeustern West Virginia. 

D. B. Reger, 1926 (W. Vn. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
Shaly 15, 0 to 2 ft, thick, yellowlsh green, with marine 


pp. 205, 334) "luto is. 
fossils,  Underlies Pluto coal nnd overlies Lower Pluto shi. ; all members of Hinton 
group [fm.]. Named for association with Pluto coal in Summers Co 


Plymouth interlobate moraine. 
Pleistocene (Wisconsin stage): Southeastern Massachusetts (Cape Cod) 


N. 8. Shaler, 1898 (U. S, G. S. 18th Ann. Rept. pt. 2, p. 553). Plymouth moraine 
extends In a general southerly direction from near harbor of that name Appears 
at first sight to be the Jargest, and is perhnps the most continuous, deposit of the 
kind in New England, 

B. K. Emerson, 1917 (U. S, G. S, Boil 597, p. 138). The terminal moraine of lobe 
that filled Cape Col Bay (the northern arm of Cape Cod was not then formed) 
now skirts $. «hore of the bay, nnd at Its SW, corner joins Falmouth moraine, 
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and the two extend N., a little back from present shore, as the Plymouth interlobate 


MOTORE, 


Named for Plymouth Woods, on W. shore of Cape Cod Bay, Extends ns 
far N. as Kingston, Mass, Same ag Plymouth rmoruine of Shaler. 


Plymouth ferruginous chert member (of Ironwood formation). 

Pre-Cambrian (upper Huronian) : Northwestern Michigan and northwestern 
Wisconsin (Gogebic district). 

W. O. Hotchkiss, 1919 (Eng. and Min. Jour, vol, 108, pp, 501, 502). Ptymouth 
ferruginous chert mente—Domlnantly wavy-Dedded granular and fine-zralned for 
rüyinous cherts; some sl; a thin cherty gtzite sometimes present at base, tasn] 
memb. of Ironwood fm. Underlies (uncon,) Yale memb, and uncon. overlies Palms 
fm, Named for Plymouth mine, Gogebic range. 


Plymouth member, 
Carboniferouns; Nova Scotia. 
W. A. Boll, 1925 (Canadian Inst. Min, and Met. Bull, 158, p. 618). 


Plymouth marble. 
Lower Cambrian: Southeastern Vermont (Windsor County). 


I J, Moyles and C, M Richardson, 1920 (10th Rept. Vt. State Goeol., table opp. p, 
288). Pivmouth dol, of central Vr, is Lower Camb. and Sherman marble of 
southern Vt, ia Lower Camb, and Plymouth marble, [Plymouth marble waa used 
ns a commercial term as fnr back as 1801 (Rept, Geol, Vt., vol, 2).] 

A. Keith, 1982 (Wash, Acad, Sci. Jour, vol. 22, pp. 360, 405). Plymouth marble 
Chiefly dolomitic marble, gray or darkiy mottled, In town of Plymouth ls. cgis. 
appear in the fm., some of which have been used for ornamental stone mown 
commercially aa “Plymouth treecia.” The marble is much folded and in places 
probably faulted, so that true thickness is unknown. Easily woluble, and underlies 
the deep valley which bisects Green Mins in this region, bence exposures are few, 
Correlated with Rutland del, 


Piymouth granite. 

Late Paleozoic: Southeastern Vermont (Windsor County) 

E. L. Perry, 1029 (10th Rept. Vt. State Geol, pp, 44-46), Plymouth granite, in- 
Irusive, Inte Paleozoic, Occurs on S, slope of Morrison MIN in Plymouth [Wood- 
stock quad.], about 44 mi, NW. of Pinney Hollow road and an equal distance due 
W. of Pinney Hollow sehoolhouse E. of rond to abandoned Morrison farm at about 
1,500-foot contour level 


Piymouth conglomerate, 
Lower Cambrian: Southeastern Vermont (Windham County). 


C. H. Richardson, 1931 (17th Rept. Vt, State Geol, p. 220) In Windham Twp 
[Windham Co,] the Lower Cam), terranes consist of following fma.: Sherburne 
cel, Plymouth ogl, Plymouth dol, nlbitic mica schist, Pinney Hollow schist, and 
Ottauquechee schist. [The Plymouth c. referred to may be Plymouth breoeta 
mentioned by Keith in 1932 eatry under Plymouth marbie.] 


‘Plymouth breccia, 
A trade name applied to ls. cgl, quarried from Plymouth marble in town of 
Plymouth, SE, Vt. See 1982 entry under Plymouth marble, 


Pocahontas formation. (In Pottsville gronp,) 

Pennsylvanian: Southern West Virginia and southwestern Virginin. 

M, R. Campbell, 1896 (U. S. G, S. Poenhontas folio, No, 20, p. 3) Pocahontas 
fm—Grny and green orgill, ss. and sandy sh, with two or three coal scame in 
lower part and Pocahontas ewal [No, 3 Pocahontas rider coal] at extreme top, 
Underlies Clark fm, nnd overlies Bluestone fm. Thicknesax 300 fr, 


Corresponds to lower part of Pocahontas group of I C, White, 
Named for Pocahontas, Tazewell Có. Va. 


fPocahontas group. (In Pottsville group.) 
Pennsylvanian; Southern West Virginia and southwestern Virginia, 
L C, White, 1908 (W. Va, Geol, Surv. vol 2A, p. 13). Pocahontas group (Lower 
Pottevitley Includes: (1) Fiat Top Mtn sa at top; (2) Pocahontas conis Nos. 


S 
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$, 7, 6, 5, 4, 3, 2, and 1, together with intervening s33, and shales; and ) at 
base the Poenhontas sas. Rests uncon. on Mouch Chunk red sh. Named for Poen 
hontas, Tazewdi Co, Va. [This definition applies Pocahontas to a broader unit 
than Poeahontas fm. as originally defined by M, KR. Camptell.) 

R. V. Hennen and R. M. Gawthrop, 1915 (W. Va. Geol. Surv. Rept. on Wyoming 
and McDowell Counties), No. 8 Pocahontas c 
group, which rests on Flattop Mtn ss.. the top memb. of Zeorhontas group 
(This definition is the one now followed by W. Va. Geol. Surv.] 


mi is based memb of New River 


Pocahontas group of I. C. White is basal frm. of Pottsville group, 


Pocahontas sandstones. (In Pottsville group.) 

Pennsylvanian: Southern West Virginia and southwestern Virginia, 

Jl V. Hennen and R. M. Gawthrop, 1915 (W. Va. Geol Surv. Rept. Wyoming and 
McDowell Counties, pp. 224-232). Upper Pocahontas ss —Massive to hears 
bedded, medium-zrained to course, bluish gray to buf, 50 to 75 ft. thick: lies 0 to 
5 ft below Pocahontas No. 4 coal and overlies Pocahontas No, 3 rider eal; quar 
ried at Pocahontas, ''nzewcll Co. Va Lower Pocahontas s0—Mussive to hears 
bedded, medium-grained, buff to bluish gray. mienceous, 0 to 50 ft. thick: Hee O 
to 8 ft. above Pocahontas No. 2 eval: when shaly often carries Pocahontas No 
2A coal near middie, 


Pochuck gabbro gneiss. 

Pre-Cambrian; Northern New Jersey and eastern Pennsylvania. 

J. E. Wolff and A, H. Brooks, 1808 (U. S. G. S. 18th Ann, Rept., pt. 2, p. 439) 
The rneissjc outiler of Pochuck Min is represented by two banda of rack The 
eastern band, which adjoins the valley and forms I slope of Poehnek Mtn, we 
have called the Pochuck gneiss. Is about 1 mi. In width and has been traced 
from near Hamburg to N. edge of area mapped The prevalent rock type is a 
finely folinted gneiss, rich im biotite 
schist. With that type there are often associated bands of amphibolite gneiss. 

A. €, Spencer, 1908 (U. S, G. & Franklin Furnace folio, No, 101). Name Pochuch 
gneiss is here used to include all gneissee in Highlands region that contain horn 
bilende, pyroxene, or mica a& principal mineral constituents, Some of these racks 


and hornblende and often grading into mica 


are probably of sed, origin, and others may be altered igneous rocks, but in general 
ature cannot he 


m gnelsees, Trebuck 


they are so Completely metamorphosed that their original ascer 
tained Appear to be older than intrusive Loare and B 
many varieties, but all characterized by dark lines attributable to presence of 


hornblende, pyroxene, or mica as important mineral constituents, Usually the 


only light-colored mineral present Ix ollzoelase, but some facies contain consider 
able scapolite, Microcline observed occasionally, undesine and labradorite Teldapar 
roined : texture foliated granu 
("^ beneath Franklin le, Although 


rarely. Rocks ranga from medium- to fairly c 
Jur. 1n Franklin Furnace area the zuelss 
Pochuck gnelss and Franklin Is. are regaried ns older than Losec and Byram 
gneisses, the original relations are not determinable, 

W. S. Bayley. R. D. Salisbury, and H. B, Kimmel, 1014 (U. §& G, S, Raritan folio 
No. 181, p. 8) It seems probable the black gneisses which have been included 
nnder term Pochuck gneiss should properly be divided into 2 groups of different 
age nnd possibly of different origin, the fret group comprising gneisses, possibly of 
sed. origin, older than Byram and Losee gneisses, and the second group comprising 
dark gneisses of igneous origin contemp with Byram and Loses pnelases The 
latter group would probably include the dark cueistes intrusive in Franklin ls 

The 2 groups have not been mapped separately beenuse of impossibility of discrim 


inating them in field, 

The name Pochuck gabbro gneiss is now restricted by U. S, Geol, Survey 
to the black gneiss of intrusive igneous origin, and the older dark gneisses 
of sed. origin that formerly were Included under the name Pachuch 


gneiss are now included in Pickering gneiss. 


Pochuck diorite. 
Pre-Cambrian: Eastern New York. 
C. P. Berkey and M, Rice, 1021 (N. Y. State Mus. Bull 225, 220, p. 51). Pochuck 
Point quad., 


diorite, intrusive, West pre-Ca mti. 
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Pocono formation (also Pocono group). 

Mississippian: Pennsylvanian, eastern Ohio, northern West Virginia, and 

western Maryland and Virginia. 

ley, 1876 (2d Pn. Geol. Surv. Rept. L, App, E, pp. 221, 
Pocono sa. (Vespertine of Ropera: No. X; Upper or Gray Catskill; 
VWountain sk), underlies Mauch Chunk (Umbral) red sb. and overlice Catskill red 
rocks. [Lesley did not mention type loe, The pL opp, p. 224 is of Boyd's hill oM 
well, Pittaburzh, and on it “Pocono, No. X (or Upper (grny) Catskill) (or Ves- 
pertine of Rogers)” ie bracketed to Include all beds up to base of Mountain ls. 
including New River Conl Mensures In upper part.) 


pl. opp, p. 224, 


Several county maps of 2d Pa. Geol, Surv. containing the name Pocono ss. 
hear date 1876, but the repts which they nccompanied were not published 
until 1877 and later years, Among these are the maps of Bradford nnd 
Tioga Counties (central northern Pa.), which Lesley stated, in his rept 
for I875 (A), published in 1876, would be completed that winter. 


C. A, Ashburner, 1877 (Ami Phil, Soc, Proc, vol, 10, No. 90, Jan. to May, 1877, pp. 


519-500). Pocono (Vespertine) Gray 84 ——Pocono iè new Dame proposed hy 


present. State Geologist [J. P. Lesley] Underiies Mauch Chunk Wed sh. und 
overlies Catskill fm, Thickness 2,138 ft. Is No. X of repts. Constitutes mnss of 
Pocono Mtns, Pa The middle memb, (New River Coal Series), 313 ft. thick, is 


original New River series of Lesley |The latter statement is erroneous, accord 
ing to D, B, Reger (Geol, Soc. Am, Bull, vol. 38, p. 408).  Ashburner's paper 
was rend Feb. 16, 1877, and was reviewed In Am. Jour, Sei, 8d, vol. 13, pp. 
284—385, M 1811.] 

bh. Platt, 1877 (2d Pa. Geol, Surv. Rept. Ha, pp. xxifi-xxx). Pocono (Upper Catskitt) 
SxeNew name proposed by State Geologist of Pa, [J, P. Lesley] for Rogers 
"Vospertine, No. X.” Is basni fm. of New River em (No, X, in Greene Co, 
SW, Pa.), the upper fm. of that system being designated New River Coal Measures. 
Rests on Catskill Old Red «a, (IX), Forms the mass of the great mta plateau 
biw. Delaware and Lehigh Rivers, and attuine greates 
[of NE., Pa. (Monroe Co.) ]. 

I €. White, 1881 d Pa. Geol, Surv, Rept, Ge p, 285), applied Bik Min transition 
group (also Transition (Sub-P'ocono) measures) to 375 ft. of bels underlying 
Pocono sk, nnd overlying Catakill fm., in Susquehanna and Wayne Counties, NE 
Pa. and treated Mount Pleasant eel as basal memb. of this transition group 

J. P. Lesley, 1882 (24d Pa, Geol, Sury. Kept, Ge pp, ix to xv), explained how he cime 


development In. Pocono Mtns 


to map incorre thy as Pocono rocks that nre not Pocono. He stated: "To find any 
Pocono on Pocono Plateau one must zo a number of mi, to N, of front cde 
of the lowest Pocono rock, the Mount Pliesennt 


of the plateau, where ridges 
remain uneroded," 

T. P. Lesley, 1882 (24 Pa, Geol Surv. Rept. Gy p, 78, footnote) The Cherry 
Hidg were considered by First Survey ns base of No, X. Hence I nan 
whole of No. X the Pocono fm., because entire crest of the escarpment, and face 
plateau bebind it, are made by these rocks. White prefers to carry top 
Catskill fm. 500 ft. higher up the column 

I. €, White, 1882 (2d Pa, Geol. Surv. Rept. G, pp. 59-95) Mount Pleasant cel is 
basal memb, of Pocono fm. in Pike and Monroe Counties, Pa. and Mount Pleasant 
red sh. is topmost memb, of Catskill series, 

L C, White, 1888 (2d Pa. Geol, Surv. Rept, G.), applied J*ocono-Cuatskill group 
(transition group) to 300 to 500 ft, of beds underlying Pocono ss, and overlying 
Catskill series proper in the six counties of NE. Pa. and treated Mount Pleasant 

| memb. of this transition group. 


cgl. ag l 


In some subsequent repts of 2d Pa. Geol. Survey these transition beds of 
NE. Pa, were treated as distinct from Pocono, and in other repts, 

ring the same ar the Pocono wits deseribed as resting on the 
Catskill, 

C, & Prosser, 1894 (U. 8. G. S, Boll. 120, p. 78) 
basal memb, of Pocono, 

J. J. Steveuson, 1908 (Geol Soc. Am. Bull., vol 14), included In Pocono all beds 
to base of Mount Pleasant cgl, o£ NE. Pa. and to top of Itleeville si. of NW, Pa 


cove 


treated Mount Plesant csl, as 


J 


~ 


1685 


Ww. 
to heds of NW, Pa. extending down to base of Berea 
D. 


G. 
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Barrell, 1913 (Am. Jour, Sci, 4th, vol. 36, pp. 429-472). Pocono ss, hak two 
phases—marine in western Pa. and Ohio and fluviatile in enstern Pa. Grades into 
underlying Catskill through beds of passage, the bdy line being arbitrary, and Pa. 
to extent of several hundred ft. 


geologists differing among themsel 
4th, vol, 43, pp. 301—307), applied Pocono 


A. VerWiebe, 1917 (Am. Jour. Sc 


—410), doubtfully correlated 


B. Reger, 1927 (Geol. Soc. Am. Bull, vol. pp. 


Beren ss. (which he made basal memb, of Pocono) with Mount Pleasant egl. 
In many repts on NW, Pa, all beds down to top of Catskill and top of 


Riceville sh. have been included in the Pocono, 


The present Pa, Geol, Survey classifies the Pocono ns a series. 
The 1884 zeoL map of Monroe Co, Pa. (2d Pa, Geol Surv,), mapped 


Pocono ss. at and around Pocono Mtn (Jackson Twp), also in W. part 
of Pocono Twp, and near Pocono Station, But this is not Pocono, 
according to G. H. Chadwick (see Feb. 1985, entry), who also quoted 
I. C. White's Rept Ga to same effect. 

M. Chadwick, 1933 (Geol, Soc. Am, Bull, vol 44, No. 1, p. 177). The eastern 
or type Pocono has nothing to do with the Miss. strati and faunns called by that 
name in other parts of the State, but is midway in Upper Dev. as may niwo be 
typical Mauch Chunk, 

White, 1934 (Am. Jour. Sci, Sth, vol. 27, pp. 205-272). The Pocono fa n 
moderately distinet strat, and sedimentary unit, of continental gray cgis., coals, 
and shales, btw. red Mauch Chunk (above) nnd red Catskill (below), extending 
from East Mauch Chunk, on slope of Pocono Mtns, southward along E. side of 
Appalachian Trough ns fnr as Tenn, and called Pocono sinee that name was pro 
posed to supersede Rogers" Vespertine. On Lehigh River below Mauch Chunk, 
where it is now well exposed, due to modern road building, it embraces about 1,250 
tt. of beds, as measured by Winslow, consisting mainly of gray ss8, many of which 
are coarse sand or very One gravel, coarse cgis, numerous coal beds, and shales 
with some greenish fagzy layers. The lower portion presenta here and there 
relatively thin red sh. deposits The Pocono retains these general characters 
throughout greater part of its outcrop along E. border of Appalachian Carbf. from 
Kast Mauch Chunk to Big Moccasin Gap, 2 to 3 mi. E, of Gate City, Scott Cù., 
Ya. and about 24% mi, N. of Tenn, line, The Pocono forms a continuous well- 
marked topog. feature throughout eastern sone of Appalachian embayment, 
Viewed from both diastrophie and paleobotanieal standpoints the Pocono of eastern 
belt lz Miss, 

H. Chadwick, Feb. 1985 (Am. Jour. Sei, Sih, vol 29, No, 170, pp. 198-148). 
"What is Pocono?” According to I. €. Whites Rept, G, 2d Pa, Geol, Surv., 
1882, pp. 89-90, there is no Pocono in Pocono Mtn (Pocono Knob) or Pocono 
Twp, or in fact on whole Pocono Plateau except topping a few isolated pewlos 
far back from the scarp. [Long discussion. Bee also Moose] 

H. Ashley and B. Willard, 1935 (Sci. n. S.. vol. 8I, No. 2112, June 21, pp. 615 
617) Lesley, perhaps at a staff conference, certainly not later than 1576, 
proposed Pocono to replace Vespertine or No. X of Rogers, whose [1858] definition 
[quoted] is essentially the definition of Pocono as now in use (D. White, Am. 
Jour. Sei, Sth, vol 27, pp. 2605-272, 1934), and is equiv, to that officdally 
recognized by present Pa, Survey. Pocono was Intended to be applied throughout 
the State wherever Vespertine had been used, whatever bis type loc. may have 
been, This ig sense in which Pocono is now accepted and used straticraphically 
in Pa. and to S. Its application to platenu btw. Delaware and Lehigh Rivers 
whatever Lesley's original intent, may be wrong, and, if a, has been wrongly 
followed. - But it seems reasonable that Lesley's original thought, even though 
he incorrectly dated the beds of the platenu, was to apply the name to the sa, btw. 
the “Catskill” nnd Mauch Chunk. There secme no necessity for discontinuing 
use of Pocono fm. for the gray sss. nnd cls., probably of early Mies. age, whieh 
overlie highest recognised Dev, beds and help support Allegheny Front, border 
much of the anthracite flelde, produce prominent ridges in central Pa. and ap 
pear as more or less flat-lying beds in W. part of State, Wut tn so doing, we 
must bear ih mind the anomalous situation that first published application of 
term was not to a type loc. of that name, Evidently we are forced either to 
propose a new term, or, and this is by far the more reasonable nnd least con 
fusing course, accept a name, which, however dublous its origin, Ja made accept 


able by long usage. 
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Willard 1936 (Geol Soe, Am. Bull, vol. 47, No. 4, pp. 507—599). There iz no 
reasonable doubt that Lesley' type loc, for his redefined Pocono is essentially 
included in Moosic Mtns, Although his definition is clear, aud he promised to 
publish the Map of Pike nnd Monroe Counties to conform thereto, he did nothing 
of the sort. Inatead, thé map of those counties was drawn nearly as that peri 
of Rogers’ 1858 State map. This error was continued on 1893 and 1931 State 
maps, Writer's only disagreement with Lesley's redefinition of Pocono [1852] 
would be that the base should be drawn a little higher (300 to 400 ft), at Gris 
wolds Gap cgl, not at Mount Pleasant cel. This very change was adopted by 
I, C. White in voL G, 18*3. No fossils have been described from type region 
of Pocono, but D. White recognized Lower Miss age of Pocono flora at Lehigh 
River near Mauch Chunk, This has been corroborated by W. Darrah from 
Pocono planta he has studied from that section. That the beala exposed at thia 
locality and in Moosic Mtns are= Pocono cannot now be denied. Lesley realized 
this. Because Lower Miss. continental strata, known as Pocono fm. as redefined 
by Lesley, are found on Pocono Plateau along its W. border, writer holda the 
name should be retained, at least until better reasons for change than can now 
be marshaled are avallatde, The name should still be applied from type loe, to 
W. and S. all through central Pu. To substitute AMoosio, as Chadwick has hinted, 
would produce confusion concerning a wide area where Pocono bas had long 
standing, Possibly such a change may eventually be found advisable, but at 
present it is writer's conviction that neither he, nor Chadwick, nor anyone else, 
has given sufficient study to problem to offer euch a change, Por present Pocono 
should be continued to be interpreted essentially as Lesley finally defined it and 
ns observations dictate. [On p. 603 Willard stated:] There is Pocono of Miss. 
age on Pocono Plateau, Correlations, based on sections by Winslow and L € 
White and determination of nenrby floras by D. White and W. Darrah, establish, 
with reasonable certainty, the Miss, age of the Pocono in Moosic Mtna,] 


Poestenkill fault breccia. 
Ordovician: Eustern New York (Albany, Cohoes, Troy, and Schenectady 


R. 


quadrangles). 

Ruedemann, 1030 (N. Y. State Mus Bull. 285, pp. 113-115), Poeatenhill fault 
roccia —Largely composed of Mack Normanskill chert, Normanskiil grit, and 
Bald Mtn ls Composition very different from that of Rysedorph cul Named 
for outcrop in bed of the Poestenkill, 


Pogonip limestone. 
Lower Ordovician: Eastern and southern Nevada and southeastern Cali- 


C, 


fornia, 

King, 1876 (U. 8, Geol. Expl. 40th Par. Atlas, map TV), and 1878 (U. 8. Geol. 
Expl 40th Par, vol 1, pp. 187-195, 248) Pogonip la—Dark 1e; lower ls. 
beds highly siliceous and steely binck, with blue shades, varying a good deal in 
physical characteristics, passing downward into rather argill. shales; higher in 
series the rock is dark blue and much banded by zones of aren. Ia, and occaslonal 
seams of pure chert several inches thick, Thickness 4,000 ft, Conformably under- 
lies Ogden qtxite (Dev.y and conformably overlies Camb. qtzite. Type loc. 
Poconip Rider at White Pine [Hamilton], Nev (This definition Includes all beda 
btw. Prospect Mtn qtvite (Lower Camb.) and Eureka qtzite (Middle Ord.).] 


In 1883 (U. S, G. S. 8d Ann, Rept., pp. 253-263 nnd map) Arnold Hague, 


in his rept. on Eureka dist, defined Pogonip ls, as comprising 2,700 ft. 
of highly fossiliferous lss., the upper part consisting of purer fine-grained 
ls. of bluish-gray color and distinetly bedded, and the lower part con- 
sisting of interstratified lss., argillites, and, at base, aren. beds; the fm. 
being overlain by Eureka qtzite and underlain by Hamburg sh. (later 
named Dunderberg sh). This is commonly necepted definition of Pogonip 
ls As thus defined the main mass of fm, has been classified as of 
Beekmantown age, but at top it carries a Chazy fauna. In 1923 (Smith- 
sonian Mise. Coll, vol. 67, No. 8, pp. 466-467, 475), however, C. D. Wal- 
cott proposed restricting Pogonip to upper part of Pogonip 1s. of previous 
usage, and applied Goodwin fm. to lower 1,500 ft, which he stated con- 
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tain a “Lower Ozarkian" fauna. The fm. has been mapped by 5, H, Ball 
(U. S. G. S. Bull : 1907) in Inyo Co. Calif. The U. S. Geol Survey 
uses Pogonip Is, in broad sense. 


tPogonipan series. 
A term introduced by C. [R.] Keyes, 1923 (Pan-Am. Geol., vol. 40, pp. 53, 
80), for a part of Pogonip Is. of Nev., and applied by him to supposedly 
contemp. deposits in other States, for example, to Bighorn dol. of Wyo. 


Pohonuagamuk formation 
Ordovician: Quebec, 
J. A. Dresser, 1912 (Canada Geol Surv. Mem, 35, p, 25) 


Pohono granodiorite. 
Probably Cretaceous: Yosemite National Park, California. 
F. C. Calkins, 1980 (U. &. G. 8. P. P. 160, p. 122). Grayishevhite mixture of quartz 
and feldspar in which are embedded elongated grains of hornblende and biotite 


about 1 mm in diam. 


Named from occurrence near Pohono Trail, 


Polnsettnn series. 
A name introduced by C. [R.] Keyes to cover the Inte Tert. gravels o 


> 


Mo., and later applied by bim in Hl. (See Iowa Acad. Sei. Proc, vol, 22, 
p.252,1915.) Derivation of name not stated. 


d 


Point a Pierre zrits. 
Cretaceous; Trinidad. 
G. A, Waring, 1926 (Johna Hopkins Univ. Studics in GeoL, No. 7, p. 30). 


Point aux Barques sandstone. 
Mississippian: Michigan (Saginaw Bay region). 
A. Wincbell 1871 (Am. Phil. Soc. Proc, vol 11, btw. pp. 60 nnd 66). Point aum 
Barques sas. belong to Marshall group. [And are so mapped on 1918 geol. map 
f Mich. Geol Surv.| 
A, C, Lane, 1900 (Mich. Geol, Surv. vol 7, pt. 2), gave thickness of Point aur 
Borques ss, as 18 ft, and stated that it belongs to lower part of Marshall fm. 


Point aux Barques lighthouse 
Mississippian: Michigan (Huron County). 
A, C, Lane, 1899 (U. 8. G. S. W. 8, P. 30, p. 85). Potnt aug Barques lighthouse. 
{In columnar section of Huron Co, this name is applied to a thin ss, in upper 
part of Coldwater sh. lying a considerable distance below Point nux Barques ss.) 


Point nux Gres limestone. 
Mississippian: Eastern Michigan (Arenic County), 


€. €, Douglass, 1829? (Mich. Leg. House Doe, 27, btw. pp. 97 and 111). Point ouw 
Grea l6.—Light cream-colored aren. Is. containing Septarea, Overiies black bitumi 


id uncon. underlies Tert. 

iss, 1841 (Mich. Leg. Doc., vol. 1, No. 2, 4th Ann. Rept, State Geol., for 
p45 and 551). Point au» Grea D —LAght-colored aren. 1&. contain- 
Overlies black bituminous sh. and underlies Tert, 


nous st 
C, €. Dougk 
1840, btw. 
ing Septarea, 
Only known uses of name. The 1916 geol. map of Mich Geol, Surv. mapped 
the ls. of Point aux Gres as Bayport ls. a name that has been in use 
in Mich. since 1899. 


Point Edward formation. 
Pennsylvanian; Nova Scotia. 
J. EK. Hyde, 1918 (12th Inf, Geol. Cong. Guidebook 1, p, 252), 
Pointe Levis group. 
Cambrian: Canada. 
J. Marcou, 1807 (Am. Geol., vol 19, pp. 4-45) “Exact «yn, Phillipsburg group 
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Point Grey formation. 
Pleistocene; British Columbia, 
E. W. Berry and W. A. Johnston, 1922 (Roy. Soc. Canada Proc. and Trans, 2d 


Mer, vol 16, sec, 4, p. 124), and W. A. Johnston, 1923 (Canada Geol Surv 
Mem. 135, p. 43). 


Point Hey sandstone member (of Redwood formation) 
Oligocene: Southeastern Alaska (Katalla district, Controller Bay region). 
N. L. Tallaferro, 1932 (Geol Soc. Am. Bull, vol 48, No. 3, pp. 773--). Point 
Hey sa. memb.—Hasnl memb, of Redwood fim. Consiate of 1,100 ft, of sss. and 
egls, with thin ah. beda, and with heavy csige. at top, Lower part is pebbly as. 
and fnegrained thin-bedded shaly s3. with intercalations of dark sandy sh. 
and sandy shales with thin beds of sandy Is, and 
With abundant plant fragments. Lens of el are numerous, and upper part 
consists of n fairly heavy cgi. with pebbles and cobbles up to 6 or & in. diam 
Conformably underlies Pufy sh. memb., and conformably overlies Buris Creek sh. 
memb, of Katalla fm, [restricted]. Assigned to upper Oliz. on basis of lithologic 
correlation with fossiliferous rocks in Yakatagn dist. that are assigned to upper 
olig, by B. L. Clark. 


The U. S. Geol. Survey classifies typical Katalla fm. ns Mio. (2). 


This passes up into ta 


Point Lookout sandstone, (In Mesaverde group.) 
Upper Cretaceous: Southwestern Colorado and northwestern New Mexico. 
A. J. Collier, 1010 (U. 8. G. 8. Bull. 091K). Point Lookout se —The lower massive 
s& of Mesnverde group of SW, Colo Ix 250 to 300 ft, thick Forms the diffs 
which border Menefee and Weber Mtns and make them inaccessible at many places. 
Seen to best advantage in imposing clife at Point. Lookout, about 734 mi, SW, of 
Mancos, Colo, Is "Lower Éscurpment" of W. H. Holmes’ subdivisions of the Mesa 
"e, Underlies Menefee. fm. 
Reeside, Jr., 1924 (U. 8S, G. 8, P. P, 1354) [See under Mexaverde group, 1924 


J. B. 
entry.] 
Point Lookout granite 
Pre-Cambrian (7): Southwestern Virginia (Grayson County). 
A. I. Jonas, 1935 (Geol Soc, Am. Bull., vol. 46, p. 49). A biotite granite here named 
Point Lookout granite, trom ite occurrence In Point Lookout Mtn, Grayson Co. 
SW. Va. [Not described. ] 


tPoint of Rocks group, 

Upper Cretaceous (Montana): Southwestern Wyoming, northwestern Colo- 
rado, and northeastern Utah (Uinta County). 

J, W. Powell, 1876 (Geology of eastern portion of Uinta Mtns, pp. 40, 47, 155). 
Point of Rocks group.—Uneon. underlies Bitter Creek group and overlies Salt 
Wella group. Thickness 1,800 ft. A good section can be obtained at Point of 
Kocks Station [Sweetwater Co., Wyo.]. Consists of (descending): (1) Massive 
gray ss. (Upper Wogrbuck sx.); (2) irregularly bedded shales nnd ss8.; (3) mas- 
sive gray as, (Middle Hogback 85.); (4) massive and thinly bedded yellowish- 
buff ees, alternating with massive beds of light-cray or white ax; and (5) Golden 
Wall ss, or group, consisting of thinly laminated gray and buf ss. 


Includes Adaville and Blair fms, (=all of Mesaverde group) of SW. Wyo, 
The 7Goldenwall ss. is present in SW. Wyo. only. 


Point Pleasant limestone. 

Middle Ordovician: Southwestern Ohio and northern Kentucky. 

J. S, Newberry, 1873 (Ohio Geol, Surv. vol. 1, table opp, p. 89, pp, 119-121). Mount 
[Point] Pleasant beds —Alternating les. und shales, 350+ ft. thick, underlying 
Eden ah. and overlying Trenton Is, in Ohio. 

E. Orton, 1873 (Ohio Geol. Surv. vol. 1, pp. 370, 373, 378, nnd table opp, p. 309) 
Point Pleasant beds.—Mnssive blue tes., 50 ft. thick, of lighter color than upper 
part of Cincinnati group, interbedded with coneretionary-benring sh., beginning at 
low water mark at Cincinnati and descending until they Include lowest rocks èx- 
posed in the State. It is not easy to determine with exactness the upper bdy 


abore mentioned at Point Pleasant, 3s uo facts can be found in either lithological 
151627°—38——29 
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or fossil characters that serve to identify any particular layer as the bottom 
layer at Cincinnati; but judging from such indications aa beth Uthology and fos 
gils furnish, It is safe to say that Point Pleasant beds have nt Inst the thickness 
already assigned to them, vis, 50 ft. Overlain by River Quarry beds nnd under 
lain, in well borings, by Calciferous sandrock. Lowest fm. of Cineinnati group 

M. Nickles, 1902 (Cincinnati Soc, Nat. Hist. Jour, vol. 20, pp. Sod). Point 


Pleasant beds are same as Hiver Quarry beds Unquestionably of Trenton age 
Thickness 50 ff 

B. Bassler, 1006 (U. 8, Nat, Mus, Proc, wol, 30, pp, 8-10), applied name Point 
Pleasant ta, to 26 ft. of 1s. underlying Fulton sh. and overlying Bromley wh. in 


vicinity of Cineinnati 

F. Foerste, 1006 (Ky. Geol, Surv. Hull 7, pp. 10 3, 14, 211-212), stated that 
Point Pleasant bed underlies Utica sh. and overlies Greendale bed, 

F. Foerste, 1009 (Denlzon Univ, Sel, Lab. Bull, vol. 14, pp. 200-228), applied 
Nicholas te. to 35 ft. of Is, beneath Fulton sh, and above Point Vleusant, and 
stated: "The term Point Pleasant should be restricted to the lower part of the 
exposures at Point Pleasant, as intended by Prof, Orton. That part of the river 
quarry beds at Cincinnati which contains Trinucleus concentricus does not belong 
to the Point Pleasant part of Cynthiana fm,” 


“ also under Cynthiana fm 
amed for exposures at Point Plensant, Clermont Co., Ohto. 


Woodbury formation 


Carboniferous or pre-Carboniferous: British Columbia 


J, Schofield, 1919 (Canada Geol Surv. Summ. Rept. 1918, pt. B, p. 60) 


Poison Canyon formation. 


cene: Southeastern Colorado (Huerfano County ). 


€. Hills, 1888 (Colo. Sel, Soc. Proc, vol 3, pt. I, pp. 1485-164). Huerfano doda 
proper.—Uncon. overlie the Laramie and Colorado along the shore line and in 
part rest on Archenn, although elsewhere graduating conformnbly into upper part 
of Laramie, Are uncon. overlain by coarse : 
Plo. The most typical exposures of rhese Bocene beds occur on drainage of 
Muddy Branch of Huerfano River, while best section is probably to be found 
in the nearly uninterrupted exposure of inclined bed extending down Polson 
Canon TW. of Gardner] and across Muddy Creek to Promontory Bluffs. ‘Total 
thickness here developed can hardly be Jess than 7,000 to 8,000 ft, distributed 
as follows (descending): (1) Red and yellow sundy clnys nnd maris, sometimes 
shaly, alternating with yellowish, white, gray, and greenish sandas, 2,000 ft. : 
(2) lght-red, white, brownish, or Variegated soft sas, alternating with red and 
yellow sandy clays ond maria, 1,500 ft.; (3) yellowish or light-colored soft sss 
nnd egis. with occasional beds of yellow clay or marl, 3,500 to 4,500 ft. [Through- 
out this paper the nuthor refers to these beds in Poison Canyon area as Polson 
Canyon series He alao mentions eruptive pebbles and finer eruptive debris con- 
tained in the Polson Canyon cuts, As thus originally denned "JIuerfamo beds 
proper" and "Poison Canyon serica" applied to all of Eocene in Huerfano Basin. | 
€. Hills, 1889 (Colo, Bel, Soc, Proc., vol. 3, pt. 2, pp. 218, 222 Recent mensure- 
ments give totnl thickness of Muerfano beds near mouth of Polson Canyon of 
7.100 ft. It appeara that the beds will be more clearly detined by restricting 
the designation "middle division" to about 300 ft, of masaive pink nud white ss. 
which forms a welbmarked horizon btw. upper and lower beds and is recognizable 
wherever it occurs throughout the basin. With this modification the thickness 
of the 3 divisions bs (descending); (1) maris, clays, soft whales, and sands, of 
red, gray, yellow, green, end purple colors, red predominating, 3,200 ft.; (2) pink 
and white massive sss., 300 ft.; (2) soft ass. and fine cgis. of yellowish tint, with 
occasional bands of yellow ciny or marl, 3,500 ft. The total thickness In Poison 
Canyon is no doubt greater than ia now exposed in any other part of field. Evi 
dence thus far accumulated points strongly to Bridger age of upper div, of 
Huerfano series, although it la doubtful if lower div. In whieh vertebrate remains 
have not yet been found, can be included In kame category, 

C. Hilla, 1890 (Colo, Sel, Soe, Proc, wol 3, pt, 3, pp. 391, 395), In Huerfnno 
Basin there are certain deposits (Polson Canyon beda) referred by myself to 
Lower Eocene, which consist of massive soft s», oftep conglomeratic, alternating 
with relatively thin beds of yellow clay und some clay sh. Away from old shore 


and Wm tentatively designed to 


W. 
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border they are apparently conformable with underlying Laramie, with which 
they might be confounded, but along W. margin of the exposures they show great 
ingular uncon. with all Cret. beds, The existence of eruptive pebbles in Huerfano 
Eoceone, ax stated by me in pt, 1 of this vol, js true only of the upper dic. to 
which the term “Huerfano beda” ia now restricted, the statement that they occurred 
in the lower div. of "Poison Canyon beds" belngz due to an error In original notes 
C. Hills, 18984 (Colo. Sel. Soc. Proc. vol 4, pp. 7-9; paper read Feb. 2, 1891) 
Term “Polson Canyon serles" waa irst employed as a convenient designation for 
the lithologies! sequence of Eocene beds at locality where they were first studied 
and where the two lower members especially are characteristically developed. A 
complete section of the upper one, however, ja not shown at Polson Canyon, the 
inclined strata extending some distance into Muddy Creek Valley beyond. Subse 
quently "Huerfano series" was used with reference to Huerfano Eocene beds col- 
lectively; and since this term necessarily includes all beds exposed in Polson 
Canyon, it seems appropriate to retain it in sense it was originally employed, as 
n designation for entire Focene of Huerfano lake basin, in preference to 
former term “Poison Canyon series.” The general designation "Huerfano beds" 
Was originally applied to the subdivision of Eocéene recognized in Huérfano and 
Cuchara Basins As jt is now apparent that these several subdivisions cannot all 
be referred to same stage of sedimentation, it is proposed (1) to restrict Fuer- 
fano beds to upper of the 3 subdivisions described in vol 3, pt. 2, p. 215, which 
contains mamtalinn remains indicating Bridger age: (2) to name the middle 
memb. Cuchara beds, after Cuchara River, where they form the surface exposures 
N, and S, of La Veta; and (3) to apply the name Poison Canyon beds to the 
lower imemb., after the locality on Polson Creek where they are characteristicully 
developed, The relations of the fmg, can be expressed as follows : 


Huerfano beds Bridger group 
| [Uncon.] 
Huerfano series (Bocene) Cuchara beds 

[Marked uncon.] i Lower Focene. 

Polson Canyon leds 
I, Osborn, 1929 (U, S. G. 8. Mon. 55). Huerfano fm. correlates with lower part 
of Bridger fm., upper part of Wasatch fm., and upper part of Fort Union fm. The 
Cuchara fm, is of middle Wasatch age and the Polson Cumyon fm. is of lower 
Wasatch age, 
T. Leo, 1917 (U. 8. G. & P, P. 101, p. 601). Poison Canyon fm. is younger than 
Raton fm. and has generally been regarded a« wneon, with it It seems possible 
Poison Canyon nnd Raton fms. may differ but little in age, and that their physical 
differences may be due to loca] variations in conditions of sedimentation, 


The U. 8. Geol. Survey does not employ the same name in two senses, It 


therefore has abandoned “Huerfano series" ns n local nume for the 
Eocene deposits of Huerfano Basin, but uses Huerfano fm. as restricted 


by Hills 


tPoison Canyon series, 


See explanation under Poison Canyon fm. 


Poison Creek formation. 
Pliocene (7): Southwestern Idaho (Snake River valley). 


P. Buwalda, 1023 (Idabo Bur. Mines and Geol. Pam, 5, p. 3). Polon Creek fm 
consists of asb, clays, shalea, and sas. very similar to Payette fm. (middle or 
upper Mio.) but containing mammalian fossils indicating lower Pilo. or later age 
It immediately overlies the 1,000 ft. of rhyolite flows which rest on Payette tm. 
in Snake River Valley of SW. Idaho, The Idaho fm. which lies in middle and 
flatter part of the valley, ja generally made up of crenm-tinted allt and volcanic 
ash, contains mammalian fossils indicating Pleist. age, and rests uncon, on under. 
lying fms. [On p. 8 he mentions sed. beds extending SE. from ©. flanks of Silver 
City Range at Murphy to Grandview and Bruneau River dist, which “are quite 
similar to those exposed at N. end of Silver City Range at Polson Creek grade.” 
This appears to be type loe, The Payette fm, as first defined and ns used in 
previous repts was suid to be of Mio. age and Immediately owrlain by Idaho fm 
(Piio.), from which it was sald to be separated with dificulry. The introduction 
of this new name appears to mean a restriction of Idaho fm.] 
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Pokegama quartzite. 


Pre-Cambrian (middle Huronian): Northeastern Minnesota (Mesabi dis 
trict). 

H. v, Winchell, 189% (Minn. Geol. Surv. 20th Ann, Rept., p. 1 
no question that the qtzite of Mesabi iron range which rests uncon, on the schiste 
and granite is mme as Pewnbie qtzite at Gunflint Lake and Pokegama qtzite of 
Mississippi River. 

G. E. Culver, 1894 (Minn. Geol Nat. Hist, Surv 
gtzite (Peiwabic),—The qtzite at Pokegama Falls, on the Miss, appears at intervals 
along an irregular line extending from N. end of Pokegama Lake NE. to rapids of 
Prairie River. At all exposures it appears pinkish, is rather fine grained and very 
hard. At Pokegama Falls, where it bas been quarried, it is seen to have been 
originally greeniah in color. Iron ore is found in it at many places, always 
apparently In upper portion. The qizite was not seen in contact with any other 
rock, 

U. S. Grant, 1899 (Minn. Geol. Nat. Hist. Surv. Final Rept., vol 4, p. 181), Poke- 
gama qtette-—Coarse-grained vitreous qtzite, white, gray, reddish, and greenish. 
Thickness 335 ft. Mapped. Also called at times Peiabie qtzite 

C. K, Van Mise and C. K. Leith, 1901 (U. G. 8. 21st Ann. Rept., pt. 3, pp. 253, 
257-358). Pokegama fm —Vine egl, qtzite, and quartz sl, 0 to 450 ft, thick. 
Conformably underlies Biwahlk fm. and uncon. overlies Lower Huronian Basal fus, 
of Upper Huroninn of Mesabi dist 

C, K. Leith, 1908 (U. 8. G. 8. Mon. 43, p. 90). Pokegama qtzite.—Chiefly vitreous 

qtzites of various colors; some micaceous quartz sl.; at base egl. Thickness 0 to 

noo ft. Underlies Biwabik fm.. with slight erosion interval between, and uncon. 
overlies Lower Huroniun 

KR. Van Hise and © R. Leith, 1911 (U. S, G. S. Mon. 52, p. 164), gave thickness as 

ranging up to 200 ft., nnd assigned fm. to upper Huronian. 

€. K. Leith, 1933 (16th Int. Geol, Cong. Guidebook 27, p. 9), assigned this fim. to 
middle Huronlan, as did C. K. Leith, R. J, Lund, and A, Leith, 1935 (U. 8, G, 8. 
P, P. 184). 


23). There seems to be 


] Ann. Rept. p. 102). Pokegama 


P 


Polaris Harbour formation, 


Poleo 


Silurian: North Greenland. 
C. Poulsen, 1984 (Mus. minér et géol. comm, pal. No. 50, pp. 6, 43). 


ndstone. 

Triassic (Upper?) : Central northern New Mexico. 

F. v. Huene, 1911 (Neues Jahrb, Bellage-Bd, 32, pp. 730-739, pL 82). The soft 
massive grayish-yellow ss., 12 to 15 m. thick, forming crest of Mesa Poleo, we 
always called "Poteo top as.” 

N. H. Darton, 1922 (Ut. S. G. &, Bull. 726, p. 183). Shinarump cgl. appears to be 
represented In Nacimlento-Chama-Cobre region by A massive ss, which Huene has 

called Poleo aa., from Poleo Mesa, of which it forms the surface, This ss, contains 
Triassic plants, Above this Poleo se., as I shall term it im this paper, are red 
shales supposed to belong to Chinle fm., extending up to base of unmistakable 
Wingate ss. Underlying the Poleo ss. are red shales and sss. 1,000+ ft. thick, 
Which doubtless include representatives of Moenkopi, Chupadera, and Abo fms, 

A. A. Baker and J. B. Reeside, Jr., 1929 (A. A. P. G. Bull., vol. 13, p. 1428). Upper 
Trinssic vertebrates occur at some places below Poleo ss. (according to E, C. Case, 
Contr, from Mus. Pal, Univ. Mich., vol. 3, No. 1, 1928), Indicating that Poleo as, 
nnd seme part of underlying beds are younger than Permian and that Poleo ss, ts 
younger than Rhinarump egl, 


[Polk Bayou limestone, 


Upper and Middle Ordovician: Northern Arkansas, 

H. & Williams, 1899 (Am, Jour. Sei, 4th, vol. 8, pp. 139—152). Polk Bayou ts— 
Coarae-grained pinkish or red marble containing Ord. (Trenton) fossils. [Relations 
to underlying and overlying fms. not clearly defined, but name Sf. Clair ta. seems 
to be applied to the Sil. Is, and Jzard Tte. to an older (Ord.) ls., the name Polk 
Bayon le. being applied to all beds containing Trenton fossils] 

H. S. Williams, 1900 (Ark. Geol. Surv. Ann. Rept. 1892, vol. 5, pp. 278-284). Polk 

Bayou la, name suggested by J. C. Branner in letter, adopted for Cincinnati memb 

of Dr. Penrose’s St. Clair 1s., or for the Is, underlying the manganese-bearing shales 
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named Cason sh., instead of restricting St. Clair Is, to this memb., as writer did in 
1894, since this Is. does not outcrop fo region of St. Clair Springs, Uneon. under: 
Hes Cason sh. and overlies Isard 15. 

At type loc. contains Richmond fossils in upper part and Black River 
fossils in lower part, with uncon. btw. them representing Lorraine and 
Trenton time, Is now divided into Fernvale 1s, (of Richmond age) and 
Kimmswiek Is. (of Black River age). Underlies Cason sh. uncon. and 
uncon, overlies Plattin Is. (See H. D. Miser, U. S, G. S, Bull. 715G, 
1920.) 

Named for Polk Bayon, near Batesville, Independence Co 


*Polk County ash bed. (In Stanley shale.) 

Pennsylvanian: Southwestern Arkansas, 

J. & Williams, 1891 (Ark, Geol, Surv, Ann. Rept, 1888, vol. 2, pp. 875-876). Polk 
County ash bcd.—1n SW. Ark. btw. Ind. Ter. [OkIa.] border and upper waters of 
Little Missouri River, a series of outerops of rock containing much detrital igneous 
mnterial interbedded with sss, and shales following them in all their folds, Owing 
to active weathering the rock in most places appears only in form of boulders, 
from which little or nothing could be learned concerning its mode of occurrence. 
Writer has not examined the rocks in feld, bul they were observed and noted by 
J. P. Smith and afterward by R. A. F. Penrose, Jr Penrose thinks in some places 
the beds are 20 or more ft. thick. 


Replaced by Hatton tuff lentil of Stanley sh, a county name being con- 
sidered inappropriate for so minor a unit. 
Named for exposures in Polk Co. 


Polk Creek shale. 

Upper Ordovician (Richmond): Southwestern Arkansas and sontheastern 
Oklahoma. 

A. H. Purdue, 1009 (Geol. Soc. Am. Bull, vol. 19, p. 
Geol, Sury., pp. 90, 36). Polk Creek sh.—Sh, res 
hardness, and texture, In presence of large number of quartz veins, and in locally 
having well-developed slaty cleavage, Differs from Ouachita sh. in containing no 
sandy or calc. layers and in being only about 100 ft. thick; in places appears to be 
absent. Overliea Bigfork chert and underlies [uncon, ^] Blaylock as. 


= also Slates of Ark, Ark 
ibling Ouachita sh. in color, 


Named for Polk Creek, Montgomery Co., Ark. 


Pomeroy sandstone. (In Monongahela formation.) 
Pennsylvanian: Southeastern Ohio, 


E, Lovejoy, 1888 (Ohio Geol. Surv, vol. 6, pp. 630, 631, 685). Pomeroy s8., 10 to 75 
ft. thick, overlles Pomeroy conL Upper part of ss. is in some areas replaced by 
red clay. In places the ss, replaces the Is. 45 ft, above Pomeroy coal, Included in 


Upper Con] Measures. 


Named for Pomeroy, Meigs Co. 


Pomeroy quartz monzonite. 
Post-Carboniferous: Central Colorado (Monarch-Tomichi region). 
R- D, Crawford, 1913 (Colo. Geol, Surv, Bull. 4, p. 79), Pinkish gray to bluish gray. 
Carries great numbers of small blulsh-gray plaghoclase crystals. Named for 
Pomeroy Mtn, Monarch dist, 


Pomfret phyllite, 

Carboniferous: Eastern Connecticut. 

H. E. Gregory, 1906 (Conn. Geol. and Nat. Hist. Sarv. Bull 6, p. 129), Pomfret 
phyliite.—Skirting E. border of Woodstock quartz schist, and extending 8. into 
Hampton, ts a narrow belt of mica sl or phylüte, A detached area occurs In 
Bograh and Franklin. Where typically developed, in NE. part of Pomfret, the 
phyllite Is well foliated, the folfation planes being made of minute flakes of mica, 
which give the rock a purplish tone nnd silky luster. This type continued north- 
ward seems=—Worcester phyllite. In addition to the typical phyllite, thia fm. 
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nlso exhibits distinctly schistose varieties, containing much muscovite in fairly 
large plates, This type is traversed in places by cale, senms with which horn- 
blende crystals are associated. 

B, K. Emerson, 1917 (U. &. G. 8S. Bull. 587), mapped the continuation of this fm. 
in Mass as Worcester phyllite, whieh name has priority, 


Pomfret granite. 

Devonian; Southeastern Vermont (Windsor County). 

EH. J. Foyles and C. H. Richardson, 1920 (16th Rept. Vt. State Geol, table opp. p. 
288), listed this name in Dev, of eastern Vt. bur without definition. Probably 
named for Pomfret Twp, Windsor Co,, or some of villages of that name within that 
Twp, in Woodstock quad. 

Pompey member. (In Skaneateles shale.) 

Middle Devonian: Central New York, 

G. A, Cooper, 1980 (Am. Jour. Sel, 5th, vol. 19, pp. 219, 220, ete). Pompey memb. 
of Skanestetea fm.—Blaek sh. that grades gradually upward into aren, mudstone, 
and, in some localities, into eross-bedded ss.  Leiorhunchus fossils at twase; Humil- 
ton fossils abundant at top. Underlies Berwyn memb. of Skaneateles fm. and 
overlies Delphi memb, Lies 150 ft. below Centerfield Is, Extends from Simner- 
teles Lake to Chenango Valley. Type section is at top of Pratt Falls, being the 
upper 60 ft, of that section, the upper hard beds (Lunella-Nyasea zone) forming the 
supporting ledge of the cascade, | Easternmost locality of Pompey is at the cascades 
above the lower falls in Honts 4 ‘ik, Sangertield Valley, to E. of which it cannot 
be separated from Berwyn memb. Is 60-- ft. thick in Chenango Valley, 45 to 50 1n 
Onondaga Valley. [Derivation of name Pompey probably is village in Tully quad.] 


Ponca sand. 
A subsurface sand, of Penn. nge and 40 to 150+ ft. thick, in central 
northern Okla., reported to correlate with Upper Hoover sand and with a 
part of Elgin ss. 


Ponca sandstone, 
Upper Cretaceous: Northwestern Iowa and northeastern Nebraska. 
C, [R] Keyes, 1912 (Town Acad. Set, Proc., vol. 19, pp. 148, 150). Ponca ax—S8ss., 
25 ft. thick, underlying Woodbury [restricted] shales and overlying Sergeant 
shales.  Composes top fm, of Dakotan series, 


Named for Ponca, Dixon Con Nebr. 


Ponce chalky limestones. 
Tertiary: Puerto Rico, 
C. P. Berkey, 1915 (N. Y, Acad, Scl, Annals, vol, 28, pp. 16, 17). 


Poncho Rico formation. 

Pliocene and Miocene (?): Southern California (Salinas Valley). 

R. D. Reed, 1925 (Jour. Geol, vol. 33, pp. 501, 592, 605-607). Poncho Rico [m.— 
Marine strata variously clossed latest Mio, or earliest Plio. Overlies Santa 
Margarita fm,; where latter is absent rests on Monterey sh. Underlies nonmarine 
Paso Robles fm. A striking feature of lower part of suandy strata resting on 
Monterey sh. (Santa Margarita, in strict sense) fa large amount of cleanly washed 
white granitic sand that it contains. One sample proved to contain almost 
nothing but quarts grains, an extremely unusanl condition for a Tert. sa. In 
higher parts of series dintomite occurs on great scale; also elastie sh, yellowish 
Bo and egL beds in which Monterey sh. pebbles play an increasingly prominent role 
toward top of series, ‘These are strata here grouped together as Poncho Rico fm, 

These beds were identified as Jacalitos and Etchegoin fms. by W. A. English 
in U, S, G. S, Bull. 65H, p. 231, 1919, 

Probably named for exposures along or near Poncho Rico Creek, Monterey 
Co, 

Pond limestone, 
Mississippian (Chester): Northeastern Mississippi (Tishomingh County). 


W. €. Morse, 1928 (Jour. Geol, vol. 36, pp. 31-43). [See under Southicard Pond fm.) 
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TPonderosa marl. 
Paleontologie name applied in early repts on eastern Tex, to Taylor marl. 


Pond Hill granite. 

Late Devonian or late Carboniferous: Northwestern New Hampshire 
(Moosilauke quadrangle) 

M. P. Billings, 1935 (Geology of Littleton and Moosilauke quad&, N. IL, Moosllauke 
map, p. 28). Pond Hill granite.—Medium- to fine-grained granite of quarts, potash 
feldspar, oligoclase, and biotite Late Dev. or late Carbf, Assigned to New 
Hampshire magma series [Mapped on Pond Hill.) 


Pondville conglomerate, 

Carboniferous; Southeastern Massachusetts and eastern Rhode Island. 

J. B, Woodworth, 1899 (U, S, G. S. Mon. 33, pp. 134-141). Pondvilie group.—Con 
sist= of "basal arkose beds" (grayish arkoses and quartz pebble and qtzite gls.) 
to N., in Norfolk County Basin, and of “suprabasal cegla.” to S, in Narragansett 
3asin, where they usunlly overlie beds of arkose, The "suprabasal ceils.” include 
Milleres River cgl., 300 to 400 ft, thick. The Pondville group underl Wamsutta 
group and uncon, overlies pre-Carbf. granitite, The basal arkose beds are well 
exposed near Pondville Station, on Walpole & Wrentham R. R. [Norfolk Cò. Mass.] 

B. K. Emerson, 1917 (U. S. G. S. Bull. 507, p. 54). Pondville cgt.—Coarse cel, or 
arkose made up of material derived from adjacent granite. Underlies Wamsutta fm. 


fPonent series. 

Upper Devonian and Carboniferous (2): Appalachian region. 

H. D. Rogers, 1844 (Am, Jour. Sci, ist, vol. 47, pp. 1538-158), Ponent series “in- 
cludes all rocks between base of Catskill red ss. and top of overlying cgl (forma 
tion X of Pa. and Va. ann, repts). Usually embraces bot 2 formations, tlw 
Ponent red sa, and the Ponent col, or Catskill red gs" (CAs thus defined Includes 
Catskill fm. and probably Cattaraugus, Oewayo, and Knapp fms. of northern Pa.] 


tPonent conglomerate. 
See under tPonent series, 


tPonent red sandstone. 
See under Ponent series. 


Pontchurtrain clay. 

Pleistocene: Southeastern Louisiana and southwestern Mississippi. 

L. C. Jolinson, 1891 (Geol, Soe. Am. HolL, vol. 2, pp 24-25). There was, indeed, an 
era during which the Mississippi embonched through Manachac, and during which 
the action was so much grander and so different in charneter [from Biloxi sand] 
ns to require different consideration Doering this era there was formed what may 
provisionally and for convenience be called Pentehertroin clays. The method of 
action was essentially similar to that concerned In the building of the coast 
sand fm. during Biloxi period, nnd similar to that displayed by the comparative 
insignificant agency of the Nita crevasse, Hence all the Pontchartrain clays ex- 
tend further inland than the Biloxi sands, or to the edge of the rolling lands of 
Bt. Tammany and even to foot of the gravelly bills of Miss. and Ala. as well as 
up the large estuaries of Pearl and Pascagoula Rivers; the bluffs, excavations, and 
artesian borings reveal a like sequence of sands and brownish or yellowisl-blue 
clays under à thick coat of clay which forms the water-holding pan of the “pine 
meadows.” No fossils found Assigned to glacial period. Considered older than 
Biloxi sand. 

G. D. Harris and A, C, Veatch, 1899 (La. Geol. Surv., pt, 5, Rept, for 1899). In- 
vestigations by L, €. Johnson in 1890, In southern Miss and in region N. of Lake 
Pontebartrain, in coastal phase of the Port Hudson, leg bim to propose for it 
the name Pontchartrüin clays. At same time he proposed the name Bileal sands 
for the more recent coastal fms. The difllenlty of distinguishing btw, the two 
beds, which were formed under very similar conditions, led to extension of 
meaning of Biloxi sands to include Pontebartraln Jaya, 
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Penusylvanian: € 


H, 


Named for development in western part of Pontotoc Co, 
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D. Harris, 1905 (La. Geol Surv, Bull 1, pp. 10-20). If anything is to be gained 
by applying a name to clays that were evidently deposited in brackish-water bays, 
estuaries, and lakes along the Gulf border, some such term as “Pontchartrain 
elnys" may be used, with understanding the name denotes a particular kind of 
deposit or phase of deposition having no special time value. 8o, too, the deposits, 
mainly alluvial, containing a large amount of vegetable matter, especinlly stumps 
nnd trunks of trees, may, if necessury, be classed as Port Hudson clays, and marine 
aands, which may be found at various depths, may be referred to as Bilowi sunds ; 
but in all cases the terms must be understood as denoting mere phases of deposition, 
not atrativraphic unites. 

€. Johnson, 1905 (U. S$. G. S. W. S. P. 114, pp. 171-178), Port Hudson group 
includes Pontchartrain clay and Biloxi sand. ‘The former is a greenish clay occur- 
ring in a narrow belt in extreme 8 part of Miss, and separated from the const 
by a very narrow strip of sandy beds known as Biloxi sands, The buckshot 
sands of the delta have sometimes been referred to Port Hudson group. 


See also under Port Hudson fm. 
Pontiac schist. 
Pontiac group. 


ro-Cambrian: Quebec. 


E. Wilson, 1910 (Canada Geol. Surv. Summ. Rept, 1909, p. 175). Pontlac schist 
274, 210). Pontiac 


proup 


Pontiac limestone, (In MeLeansboro formation.) 


nstern Minois (Livingston County). 


E. Lamar, 1020 (HL Geol. Surv, Rept. Invest. No. 17, passim). Pontiac ta. 
Nodular fine-grained brown, LHghtgray, or bluish-gray Is., containing numerous 
cavities lined with crystals of calcite. Irregular masses of hydrated irom oxide 
nre also common in cavities and along joint planes. Where unweathered ia in 
beds 1 to 3 ft. thick, but weathers to slabs 1 to 2 in. thick, General character quite 
constant, so thnt bed is recognizable at its various outcrops. Quarried near Pon 
tinc, where it consists of (descending): (1) Gray porous 1s, locally spotted brown 
by iron hydroxide, 11 fr.; (2) Is. similar to above but less porous and bluish gray, 
8 ft; (3) bluish gray bs., clayey, fossiliferous, 1 ft. 2 in. "This 3-fold division is 
common to most outcrops of the stone, Outerops SE., NE. and NW. of Pontine, 
Livingston Co. Although it is probably the Lonsdale or La Salle ls, it is here called 
Pontiac Ls, because of uncertainty of its identity. Lies O to 36+ ft. below top 
of Penu. Unconsoliduted materials overlie the 1s. at all outcrops visited. In some 
places it bs overlain by a tough zreenish-hrown clay; in others by n pebbly gray 
or brown glacial clay which is usually thin but may be 15 or 20 ft. thick, 


Pontotoe group. 
Pennsylvanian and Permian (53): Central southern Oklahoma, 


D. Morgan, 1922 (Okla. Geol. Surv. Cire. No. 11). Pontotoo series —An arkoxic 
series, 1,000 to 1.500 ft. thick, consisting of coarse sss., shales, and impure argill. 
or aren, Iss. In a general way divided into three parte: (1) In upper div, shales 
predominate, lss. are almost absent, and although there are a few local occurrences 
of grits nnd cals. the sss, become thinner and more fne-crained, with a consequent 
decrease in size of feldspar particles; (2) middle part carries ess., but shales are 
thicker and more numerous than in lower part, and a total thickness of about 100 
ft. of impure Iss. is present; (3) lower part consists of alternating strata of #83.. 
cgis., and shales, Base is drawn where masascopic feldspar is first encountered, and 
top is drawn where megascopic feldspar disappears. Assigned to late Penn. 


, D. Morgan, 1923 (Okla. Geol. Surv. Circ, No. 12). Pontotoo series (arkosic, con- 


glomeratic) is separated from underlying Seminole fm. by 4 new fms, to be de 
scribed in a fortheoMing paper, named (descending) Ada, Vamoosa, Belle City, and 
Francis, 

D. Morgan, 1924 (Bur. Geol [Okla.] Bull, 2). Pontotoc terrane is divided into 
(descending) Konawa fm. nnd Stratford fm. (both Perm.) and Vanoss fm. (Penn). 
Overlles Ada fm. and underlies Asher fm. Is characterized by arkosic materinis 
D. Miser, 1926 (Okla. geol. map). Pontetoe group includes beds below Asher fm. 
and above Ada fm. Is of Penn, and possibly Perm. age. 


i 
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Pony series, 

PreCambrinn (pre-Belt) : Southwestern Montana (Madison County), 

W. Tansley, P. A, Schafer, and L. H. Hart, 1933 (Mont. Bur. Mines and Geol Mem. 
9, p. 85, map). Pony &erics.—DarE and light-colored gneisses and schists, of sed, 
nnd igneous origin and pre-Beltian age, folded and faulted tn complex manner, and 
uncom, underlying Cherry Creek series (pre-Beltian) in "Tobneco Root Mtns, Madi 
on Co. More metamorphosed than Belt series. [Thickness not given.] Named 
for exposures at and in vicinity of town of Pony 


Vony Creek shale, (In Wabaunsee group.) 
Pennsylvanian: Southeastern Nebraska and eastern Kansas 
G. E. Condra, 1927 (Nebr, Geol, Surv. Bull. 1, 2d sèr., pp. 74, 81). Pony Creek sh.— 

Top bed of MeKissiek Grove ab. memb, of Wabaunsce fm.  Bluish to reddish ar 

Ei. sh. brownish sandy sh., some sa, Varies much in color and texture, Thick- 

ft Thickens southward. Overlles Dover ls. and underlies Brownville is. 
Named for exposures E. of Pony Creek, btw. Kans.-Nebr. line and 2 mi S. of 
Falla City, Nebr, 

R. €, Moore, 1932 (Kans. Geol, Soc. Oth Ann. Field Conf. Guidebook, Aug. 28 to 
Sept, 3, p. 06). Pony Creek sh. top bed of McKissick Grove sh., underlies Brown- 
ville Is, and overlies Jim Creek Is. which is separated from Dover ]& by Table 
Creek sh. 

R. €, Moore and 6G, E. Condra (Oct. 1932 revised correlation chart). MoKissiok 
Grove sh. divided into (descending) Pony Creek sti, Nebraska City 1s, Frenck sh., 
Dover l&, Table Creek sh., Maple HIM 1s, and Pierson Point sh. 

G. E. Condra, 1085 (Nebr. Geol, Surv. Paper No. S, pp. 9-10). Pony Oreck ah. fm. 
undorlies Browsville ls, fm, and overlies Dover Is. fm., which rests on MeKissick #h. 
fm, [restricted]. 

R. €. Moore, 1936 (Kans, Geol, Surv. Bull 22, pp. 49, 213-244). Pony Oreck ah, 
is here restricted to beds overlying Caneyville ls, and underlying Brownville ls 
Thickness 5 to 20 ft. Consists of binish and bluish gray sh. nnd locslly some red 
clayey or sandy s»h.; loeally some ss, In middle; a thin conl bed in upper part. 
The Pony Creek sh, extends entirely across Kans. and fa well developed in Nebr. and 
northern Okin. 


See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936, 


fPony Express beds, (In Morrison formation.) 

Upper Jurassic: Southwestern Colorado (Ouray district), 

J. D. Irving, 1905 (U. S. G. 8. Bull, 260, p, 56), [Black Girt and Pony Express ls 
is shown ns basal bed of McElmo fm. in section of Gold Hill, Ouray dist.) 

W. S. Burbank, 1930 (Colo, Sel, Soc, vol, 12, pp. 151-232). “Pony Bapresa beda."— 
An important ore-bearing horizon forming basal part of Wannkah sh, memb. of 
Morrison fm. in Ouray dist. Consista of sh. Is. and breccia, 1 to TO ft. thick 
Separates “Upper La Plata" of Cross from "Lower La Plata.” Commonly known 
lo miners as "Pony Express Is" and “Pony Express contact," from its occurrence 
in Pony Express mine, 

Pony Spring siltstone member (of Maroon formation). 

Permian: Central Colorado (Park and Chafee Counties), 

D. B. Gould, 1035 (A. A. P. G. Bull, vol. 19, No. 7, pp. 971-1009). Pony Spring 
silistone memb, of Maroon fm.—Gray to light-red siltstone with interbedded gray- 
green ss, and gray sb. Thickness 5,031 ft. Named for Pony Spring, at W. side of 
Pony Park, near NW, corner sec, 28, T. 12 S, lt. 77 W. Lies 644 ft. below top 
of Maroon fm. in Salt Creek aren, Park and Chaffee Counties, Includes at base 
Bath ss submembd., $10 ft. thick. Rests eonformably on Chubb siltstone memb. 
Assigned to Perm. 


Pools Brook limestone. 

Silurian (%): Central New York (Onondaga County). 

B. Smith, 1920 (N. Y. State Mus Bull 281, pp. 27, 31). Poole Brook ta—Lami 
nated dark-blue Is. that weathers bluish white, Occurs in E, part of Onondaga 
Co. At Manlius may be 30 ft, thick, Is usually capped by basul quartz se. of 
Onondaga, but for short distance E. of Manlius it is uncon. overlnin by Bishop 
Brook ls. Conformably overlies Jamesville ls., which has been included in Helder- 
bergian by some authors, but is here included in Manlius. Named for Pools Brook 


Valley, along whose southern rim it is exposed, Is next to top fm. of Manlius 
group, 
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Poonah sands. 
Miocene: Trinidad 
G. A, Waring, 1926 (Johns Hopkins Univ. Studies in Geol, No, 7, p. 68) 


Poorman formation, 

Pre-Cambrinn: Southwestern South Dakota (Lawrence County). 

I. O. Hosted and L. B. Wright, 1923 (Eng. and Min, Jour-Prees, vol 115, pp. 793 
199, 836-843, with maps). Poorman fw.—Most nhundant rocks are carbonaceous 
banded mica schiste and slates, of light-gray to dark-gray color, and fine-grained 
A few bela of garnctiferous schist are interbedded, All rocks are sehistose, tightly 
folded, nnd considerably cross-Jointed. The fm. is cale., graphitic, and pyritiferous 
Thickness 2,500 ft Baxal fm m Lead dist. Overlain by De Smet fm., into whieh 
it grades, Believed to be of Keewatin age, 


Named for exposed section at Junetion of Poorman and Deadwood Gulehes 
along railroad track, Lead dist. 


Poor Mountain limestone series. 
Poor Mountain series, 
Poor Mountain zone, 

Cambrian (7): Northwestern Sonth Carolina. 

E. Sloan, 1905 (8. €, Geol, Surv, geogznostie map of S. C., advance coplas; pudlished 
in 1908, in S5. €. Geol Surv, ser. 4, Ball 2); 1907 (Summary of mineral re 
sources OF S. CL, pp. 0, 10) Poor Mtn cone (Cambr, ti —This fm. is exposed 
along Rich Mtn, Poor Mtn, and Potato Top Mtn, which establishes SE, limit of 
prominently elevated region of Oconee Co, The soluble character of the la. has 


largely caused its dixappearanes from depressed areas intermediate to successive 
knobs of ridges: where it hus been rapidly drained it bas persisted The ox 
posure of this series fram a high point on Poor Mtn to a low point on a dale of 
Rich Mtn, indicates a moderate dip to SE, Narrow belt of Carolina gneiss series 
underlies Poor Mtn series, which comprises dark cale, slates, marble, thin horn 
blende schists, ottrelte (7) schists, sss. lincolumite. The white dolomitie murble 
of this zone grades to a dark-green pyroxenie mans, in places altered by dynamo 
metamorphic action to hornblende This series probably pertains to J&elth's 


“Brevard schists,” assigned to Camb. 
Named for exposures nlomg Poor Mtn. Oconee Co, 


Pope Chapel sandstone member (of Atoka formation). 

Pennsylvanian: Eustern Oklahoma (Muskogee and MeIntosh Counties). 

C. W. Wilson, Jr, 1925 (A. A. P. G. Boll, vol. 19, No. 4, pp. 503-520) Pope 
Chapel se, memb. of Atoka fw.—Mausslve to irregularly bedded s&, coarse- to 
medium-zrnined, saccharoldal, highly colored, usually red, brown, yellow, or while: 
containa clay blebs. Thickness 5O ft Separated from Coata ss. (basal memb 
of Atoka fm.) by 160 to 220 ft. of sh. and from overlying Georges Fork aa, 
memb. by 80 to 120 ft, of sh Named for exposure at Pope Chapel, sec, 24, T 
2 N., R. 19 E. 

Pope Creek cyclical formation. 

A name applied by H. R. Wanless (Til. Geol. Surv. Bull. 60, 1931, pp 
179-193) to a portion of lower part of Pottsville fm, (Penn.) of central 
western IL, based npon the rhythmic-ecyele theory of sedimentation 
Derivation of name not stated. Probably named for Pope Creek, Mercer 
Co, NW. Hl. (See niso Geol, Soc, Am. Bull, vol. 42, 1931, pp. 801-812.) 


iPope Hollow conglomerate, 

Devonian or Carboniferous: Southwestern New York and northwestern 
Pennsylvania, 

J. F. Carll, 1883 (20 Pn. Geol Surv, Rept, L, pp. 180-181) Wrightsville cel. 
of Warren Cos Pas is probably the SW. continuation of Pope's Hollow epi. of 
N. Y. [See Wrightsville ezl.] 

G. D. Harris, 1891 (Am, Geol, vol 7, pp. 165, 172-178) Pope Hollow egl. 
At Pope Hollow, 5. part of Chautauqua Co., N. Y, it ia 50 ft thick, and lies 
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forming top beds of Chemung group and above 
a part of the Chemung. Is probably = Wrights- 


below 100 ft. of Barren 
the Lamellibranch series 
ville cgi. 

FP. A. Rendall, 1804 (N. Y. State Mus, 47th Ann, Rept, pp. 718-719). Pope 
Hollow cgl.—8Ss. with flat pebbles, but fewer pebbles than the older Panama egl. 
Ia 25 ft, thick at Warren, Pa.; 20 ft, nt Corydon, Pa.; 20 ft. at Pope Hollow, 
N, Y. Probably «Salamanca 

L. C, Glenn, 1904 (Geol, Soc. Am, Bull, vol, 14, pp. 522-531). Salamanca, Panama, 
Pope's Hollow, and Tuna are all same cel. 

C. A. Hartnagel, 1012 (N. Y, State Mus, Hdb, 19, p. 8S) Salamanca cel. has been 


called “Pope Hollow." 

K, E. Caster, 1034 (Bulla, Am. Pal, vol 21, No, 71, table opp. p. 61, pp. 87-582). 
Pope Hollow ogh menb—Upper memb. of Salamanca formational suite, à same 
as Wrightsville cgl of Warren Co., Pa., Millers ss. of Chadwick, Salama cg! 
of Butta (Warren folio) and Glenn (N. Y. State Mus. Bull. 69, 1903), and 
Venango second oll sand (upper stratum) of Carll (1575 and 1888) and of I. C. 


White (Rept. Qi). 


tPopo Agie beds. (Pronounced pope’ shah.) 

Upper Triassic: Western Wyoming (Wind River Mountains) 

W. C. Knight, 1901 (Eng and Min. Jour, vol 72, p. 352), used Popo Agie in n 
table, for Triassic beds above what he called Shoshone and below what he culled 
Oil Springs, and also for Perm, beds; but judging from pp. 628-029 of this Jour. 
he did not intend the names us geologic terms. 

8. W. Williston, 1904 (Jour, Geol, vol, 12, p, 658), Popo Ante beds—Uniy. Chicago 
paleontolories] expedition to Wyo. the past summer secured valuable eolleetion of 
stegocephalian and reptilian remains from Trias, from 40 to NO ft. of beds 
lying about 200 ft, below top of the red-beds and 600-- ft. above their base. 
Their description will be given later in paper by N, H. Brown, thelr discoverer, 
and writer Meanwhile the horizon may be distinguished by name Popo Apio, 
suggested by Brown, from the river along whose branches they are most charac 


teristically shown. Assigned to Upper Trinss 
B, W. Williston, 1905 (Jour, Geol, vol. 13, pp. 338-350). Popo Agio beds believed 
to be of early Keuper age | Upper Triassic]. 
E, B, Branson, 1915 (Geol Roc. Am, Bull, vol. 26, pp, 220-229), assigned these 
but later (1020) be nwexlgned them to Middle Triassic and 


beds to Upper 'Priaesie, 
stated he belleved them to be older than Jelm fm 
C, L. Camp, 192 (Calif. Univ, Mem. No. 10, p. 5, quarto), a 


Middle Tii 
The U. S. Geol. Survey has adopted Jelm» for these rocks, as explained 
under Jelm fut, but Branson and Camp have thrown doubt upon equiv 


Signed those beds to 


of the two. 


fPoquag quartzite. 
Same as tPoughquaz qtzite, 


Porcupine beds. 
Tertiary: Southwestern Alaska (Yukon gold district), 


J. E, Spurr, 1898 (U, S. 18th Ann, Rept., pt, 3, pp. 197, 258). Porcupine 
bels Mio, or Plio. Exposed on Porcupine Hiver, btw. mouth of Driftwood River 
and head of the Ramparts, Yellowiah and whitish sands and ks interbedded 
With grayish rather bard cgl, of quartz pebbles, fragments of sh., and scnles of 

micaceous schist.  Probnbly-'Twelvemile beds, 


silvery 


Porcupine series, 
Cretaceous: Canada. 
H. M. Ami, 1900 (Hoy, Soe, Canada Proc, and Trams., 2d ser, vol 6, sec. 4, p. 216) 


Porcupine group, 
Ordovician and Silurian: Yukon-Alaska boundary between Porcupine and 


Yukon Rivera, - 
33, in gavel 


D, D. Cairnes, 1912 (Cannda Geol. Surv. Summ. Rept. 1911, pp. 26 n 
Yukon-Alnska bdy btw. Porcupine and Yukon Rivera). Porcupine grof Lasu e 
dolomitic 15$, and dolomites, white, various shades of gray to almost bláek, eil 

‘ 
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sionally reddish or pink; massive, crystalline. Fossils are Ord. and early, middle, 
"nd late Sil Named because the rocks correspond to the Ord.Sil. rocks on 
Porcupine River described [but not named] by E, M. Kindle, Geol. Soc. Am. Bull, 
vol 19, pp. 322-327, 1908, Thickness at least 6,000 ft. Underlies Raquet series 
(Carbf,) and forms bedrock of northern 20 mi. of dist, mapped. 


Poreupine Hill series, 
Upper Cretaceous or Eocene: Cannda. 
G. M. Dawson, 1883 (Canada Geol. Surv. Repts 1880-81-82, p. 4B) and 1855 (Canada 
Geol, Surv. Repte 1882-83-84, pp. 82C, 96C, 112C-113C), Included in Laramie. 


Recent repts of Canada Geol. Survey assign Porcupine Hills fm, to Tert. 


Porphyrian. 
Pre-Cambrian: General, 
See nnder Pelodian, 


Porphyry Peak rhyolite. 
Tertiary; Central southern Colorado (Bonanza district, Saguache County). 
W. 8S, Burbank, 1932 (U. & G. 8 P, P. 166) Porphyry Peak rhyvotite—Rhyolite 
flows and interbedded tufs and agxls.; some intrusive rhyolite included, Thick 
ness O to 1,0004 ft Overlies Squirrel Gulch latito and underlies Brewer Creek 
latite. Exposed om slopes of Porphyry Peak 


Porphyry Peaks rhyolite. 
Tertiary; Central northern Colorado, 
L. E. Spock, Jr., 1928 (N. Y. Acad. Sel. Annals, vol. 30) Porphyry Peaks rhypatite 
A rhyolite porphyry, brownish gray, remarknbic for ite large zlassy feldspar 
phenocrysts aud rapid mechanical disintegration. Capa Porphyry Peaks and occurs 
on mtn tops on either side of Stillwater Creek farther 8, [in NE. part of Grand 
Co. ]. 


Portage group (also formation and shale). 

Upper Devonian; New York, Pennsylvania, Maryland, West Virginia, and 
western Virginia. 

J. Hall, 1840 (N. Y. Geol. Surv. 4th Rept., pp. 391—392, 452-455) Portage ur 
Upper Fucotdal group.—Underlies Chemung group aml overlies Gardenu or 
Lower Fucoidn! group. Consists of (descending): (1) Slightly argilL, compact, 
and finer-grained ss, than No. 2, 150 to 200 ft.; in places contains some pyrites; 
(2) shales and 859; (3) coar grained es. forming platform or table rock of 
lower falls of Genesee River. The sss. do not have the glazing of sh. as do 
those of underlying Gardeau or Lower Mucoidal group, 

L. Vanuxem, 1842 (Geol, N. Y.. pt. pp. 171, 172), Portage or Nunda group.— 
Includes Cashaqua sh., Gardeau and Portage groups, and Sherburne flagstone and 
sh. of the rept& — Underlies Ithaca group and overlies Geneste sl. 

J. Hall 1843 (Geol N. Y., dth dist, pp. 224-249). fortage or Nunda group 
Includes Sherburne flagstones and sh, Cashaqua sh. Gardeau and Portage groups 
of unn, repts, Named for superior development along banks of Genesee River in 
dist, formerly included in town of Nunda, now Portage, Overlies Genesee xl, 
and underlies Chemung group (in which Ithaca elt. is imeluded, because of ite 
fossils). Thickness not less than 1,000 ft. Divided into (descending) Portage 
sss, (the thick-bedded sss. at Portage), Gardeau eh, and flagstones, und Cushaqua sh. 


In subsequent repts Portage continued for many years to be applied to 
the sss. and shales below the Chemung and above Genesee sh. 
In 18865 (N. Y. State Geol. Rept. for 1884, pp. 9-22, and U. S. G. S. Bull. 18) 
J. M. Clarke included “Portage sss" in Chemung group, because of 
their contained fauna. He also described Portage or Nunda group of 
Hall as containing, in Ontario Co, iu lower part, an “Upper Black 
nd" 5 to 10 ft. thick and a "Lower Black Band" 40 ft. thick, the 
two separated by 150 ft. of greenish and drab soft shales, the “Lower 
Black Band" being underlain by 10 to 15 ft. of soft olive-green and 
krayish shales resting on Genesee beds. The “Lower Black Band" was 
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later named Middlesew sh. According to D, D. Luther, 1899 (N. Y. State 
Geol. 16th Ann. Rept., for 1896), the black sh, 30 to 40 ft, thick, that 
“has sometimes been called the Lower Black Band of the Portage Group” 
belongs in Genesee sh. (In 1904, however, Luther and Clarke included 
this bed in the Portage.) In 7888 C. 8. Prosser and H. S. Williams classi- 
fled the Portage rocks as consisting of Upper Portage ass. and shales, 
000 ft.; Middle Portage or Ithaca, 450 ft.; and Lower Portage sss. and 
shales, 250 ft. In 1893 Prosser (Geol. Soc. Am. Bull, vol. 4, pp, 116-117) 
applied Portage to rocks btw. the Chemung and Genesee, and assigned 
to them thicknesses of 900 to 1,000 ft. in western N. Y., 1,300 to 1,780 ft, 
in western-central N. Y., und 1,315 ft. in eastern N, Y, In 1894 James 
Hall applied Portage to the rocks btw. Genesee and Chemung. The 
same year J. M. Clarke described Upper Portage as=the [so-called] 
Portage sss, the Middle Portage as=the Ithaca, and the Lower Portage 
as resting on the Genesee. In 1897 James Hall continued to include 
in top of Portage group the "mass of heavy bedded sss, which were 
originally termed ‘Portage sss," The same year (also in 1800) J. M. 
Clarke included in top of the Portage not only the *Portage s8. but the 
overlying Wiseoy shales and flags, and detined the Portage base as top 
of Genesee sh, In 1898 and 1890 F. J. H. Merrill divided Portage group 
into Portage sS., Naples beds, Gardeau sh, and ss, and Cashaqua sh.; 
and D. D. Luther also used Portage in two senses, | ©., for the group 
nnd for top fm. of the group. In 1901 and 1902 Luther called the group 
Portage or Nunda, included in it the Wiscoy shales nt top, and applied 
Portage ase. to the sss. underlying the Wiscoy. J, M. Clarke’s 1903 Hab. 
ineluded in Portage group the Wiscoy sh. “Portage sss," and underlying 
beds to base of Middlesex sh. In 1903 H. F, Cleland (U. 8. G. S. Bull. 
206), also J. M. Clarke and D. D. Luther (N. Y. State Mus. Bulls. 65 and 
82), applied Portage to the beds btw, the Ihaen and the Genesee. In 
1900 and 1907 (Jour. Gool., vols. 14 and 15) H. S. Williams used Nunda 
fm. to include the beds btw. Chemung and Genesee, the name Portage 
"having been dropped because it was already specifically applied to the 
upper ss. memb, of Nunda fm. of Genesee Valley." In 1008 (N. Y. State 
Mus. Bull. 118) J. M. Clarke and D. D. Luther introduced Nunda aa, 
for the sss, that had previously been called Portage xs8., and stated that 
paleontologically the Wiscoy shales and sands belong to Portage group, 
although they were not included 1n original (1840) definition of Portage 
group. In 1909 (U. S. G. S. Watkins Glen-Catatonk folio, No. 169) 
H. S, Willinms defined Portage fm. of typical Chemung aren as under- 
lying Cayuta memb, of the Chemung, overlying Genesee sh. and as 
divided into (descending) Enfield memb., Ithaca memb., and Sherburne 
memb. In 1912 C. A. Hartnagel (N. Y. State Mus. Hdb. 19, p, 74) de- 
fined Portage fm. of western N. X. as consisting of beds currying the 
Naples fauna; in central N. Y. of the Sherburne and Ithaca beds par- 
tially intercalated with the Naples fauna; in eustern N. Y. of the 
Sherburne and Ithaca beds (marine) overlain by the Oneonta beds 
(brackish). And he included in the Portage all beda btw. top of Wiseoy 
sh. and base of Middlesex sh. In 1913 H. S. Williams (U. S. G. S. P. P 
70) defined Portage fm. of central N, Y. as underlying Cuyuta sh. mem. 
of Chemung fm., as resting on Genesee sh., and us divided Into Entleld 
sh. memb. (top), Ithaen sh. memb, and Sherburne flagstone memb. 
(base); and described Oneonta ss, of eastern N. Y, as=upper part of 
Ithaca sh. memb. He also stated that to E. the Chemung type of sedi 
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ments began earlier and oceupy the time interval of Enfield sh. and 

upper part of Ithaca sh. In 1920 (Geol, Soc, Am. Bull, vol, 81, p. 115? 
G. H. Chadwick ineluded in the Portage all beds btw. base of Middlesex 
sh, and top of Nunda ss. In 1923 (Geol Soc. Am, Bull, vol, 34, p. 69) 
and 1924 (N. Y. Stute Mus. Bull. 251, pp. 149-157) he transferred to 
the Chemung of western N. Y. certain beds (Dunkirk sh.. Gowanda sh., 
Laona ss, Westfleld sh. Shumla ss, und Northeast sh.) that had previ- 
ously been included in the Portage, and drew base of Chemung at top 
of Hanover sh. of western N. Y. and at top of Wiscoy sh of west-central 
N. Y. (See his correlations under Chemung fm., 1924 entry.) 

W. Hnrd, 1931 (A. A. P. G. BulL, yoL 15, pp. 165-180) and IL W. Fox, 1032 
(A. A. P. G. Bull, voL 16, No. T, pp. 676-690), expanded Portage group hy 
including in it, nt base, West River fm, and Genundewa 18, both formerly included 
in the Genesee, which they restricted to the basal part of the Genesee of common 
usage, or to the beds named Geneseo sh, by Chadwick In 1920. 

Goldring, 1931 (N. Y. State Mus. Hdb. 10, p. 369), divided Portege group of 
western N. Y. into (descending) Wiseoy sh. Nunda 88., Gardean sh,, Grimes BR, 
Hatch sh, Rhinestreet sl., Cashaqua xh, Middlesex sh. Standish sh. West River 
sh. nnd Genundewa Ix, and restricted the Genesee to the basal memb. (the 
Geneseo gh. of Chadwick), 

H, Chadwick, 1938 (Pan-Atm, Geol, vol. 060, No. 2, pp. 98-100), adopted Portage 
for the bluestone nnd Nunda for the group 
H, Chadwick, 1985 (Geol, Soc. Am, Bull, vol. 46, No. 2, p. 319). Al! the upper 
nnd major part of what has long passed as “Portage group" (correctly Nunda) 
is=type Chemung, although wholly different in facies, [On p, 345 be stated :] 
Along Genesee River, at and below Portageville, is type section of what has cur- 
rently passed ns Portage, 1. &, all beds from Genesee group up to Include Portage 
sw», (bluestone), to which it seems historically necessary to limit the name, and 
above these the Wiscoy shales. A century of painstaking collecting has failed to 
disclose throughout this entire “Portage” sequence (along Genesee River) a single 
fossil of Chemung aspect In topmost beds (Wiscoy memb.) one Im startled, 
however, to find n lnrge cup coral, “out of ita depth.” [On p. 346:] No one in 
those days [Halls time] would have been countenanced in supposition Chemung 
at D. nnd Portage at W. are identical. [On p. 352:] The former "Portage" 
(correctly the Nunda) group, because it bestrides both Naples and Chemung, mela 
application beyond its type section along Genesee River. Historically, Portage 
either opplied to the bluestones or is replaced by the uncontroversial synonym 
High Point, for Nunda, having been used first in group sense, haa no rights of 
restricted applications to these bluestones in way Clarke employed ft over protests 
of H. S. Williams, [On this p. 352 Chadwick correlated Wellsburg as. memb. 
of type Chemung with (descending) Hanover ab. Pipe Creek black sb, and 
Portage blucstones, and correlated the underlying Cayuta memb, of type Chemung 
with (descending) Letchworth sh. (new), Gardesu sb.. and Grimes 58.] 


The U. S. Geol. Survey in 1908 (after correspondence with Interested 


American geologists) discarded Portage ss. nnd adopted Portage group, 
to Include the recks below Cayuta sh. memb. of Chemung and ubove 
Genesee sh., or the same definition then employed hy N. Y. State Survey. 
In central Pa. the Portage group has been divided into Brallier sh, above 
and Harrell sh, below and ineludes at top beds equiv, to Wiscoy sh. of 
N. Y. The  of the Portage 
of N. Y. B. Willard, 19385 (Pa. Acad. Sef. Proc, vol, 9, p. 40), divided 
Portage group of Pu. into (descending) Trimmers Rock (“Ithaca”) sx, 
Braillier greenish sh, Harrell dark gray sh., Burket ("Genesee") black 
sh.. and Tully Is. 


ge sandstone 


Upper Devonian: New York, 


Hall, 1843 (Geol, N, Y., div. 4, 4th dist, pp. 226, 228-220, 248). Portage ass.— The 
thick-bedded ms. at Portage, which form terminal rocks of Portage group, Well 
exposed in deep gorge below Portageville. Upper part consists of thick-hedded ss. 
with little sh.; while below the sandy Sayers become thinner, with more frequent 
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alternations of sh, The thick-bedded character of the ass. and presence of fucoids 
passing vertically through the strata induced separation from the rocks below, 
where the characteristic species of same genus lies horizontally upon surface of 
the strata. Rests on Gardeau sh. and flazstones and is ogeriain by Chemung group 

In some repts this s& has been included in Chemung group. See further 
explanation under Portage group. 

In 1908 J. M. Clarke and D. D. Luther replaced this name with Nunda 88., 
which they included in Portage fm. €. A. Hartnagel (1912 Hdb.) and 
G. H. Chadwick, 1922 (Geol. Soc. Aim. Bull., vol. 34, p, 69) also included 
this as. in the Portage, Chadwick later (see 1985 entry under Portage 
group) recommended abandonment of Portage group and limitution of 


Portuge to this gs. 


Portage moraine. 
Name that hus been applied to a Pleist. moraine deposited at Portage, N. Y. 
(See H. L. Fairchild, N. Y. State Mus, Bull. 118, 1908, pp. 76, 79.) 


Port au Port shale and gritstone 
Age (7): Newfoundland 
J, B. Jukes, 1839 (Rept. on gwl, of Newfoundland, p. 41. 
Port Austin sundstone, 
Mississippian: Michigan (Huron County). 
A. C. Lane, 1899 (U. & G. S. W. S, P, 30, p. 85). Port Austin &«,—Younger than 
Point sux Barques both of which belong to Lower Marshall, 


A. C. Lane, 1910 (Jour, Geol, vol, 18, p. 422), Point [Port] Austin sx, 23 tt, thick, 
is separated from underlying Point aux Barques ss, by US ft. of sandy xh. 


Named for exposures at Port Austin, Huron Co, 


Port Byron limestone, 
Silurian (Niagaran): Northwestern Illinois, 


T. E. Savage, 1926 (Geol Soc, Am. Mull, vol 37, pp. 5 520, 531-5323). Port 
Byron 1s.—1n new limekiln quarry at town of Port Byron [Rock Island Co.] a 
thickness of 35 to 40 ft, of yellowish dol. is exposed, It occurs in thin irregular 
layers, which, in occasional pocketa and along thin bands, are crowded with 
fossils [listed], which also occur in upper Is of Thornton quarry, near Chicago, 
and which are thought to indicate Guelph age The strata, which dip SE. at : 
of nearly 35°, are considered to those In upper part of quarcy at Thornton, Tl, 
{which are 54 ft, thick], and the name Port Byrom 1s given to this ls. It overlies 
Racine Is. (restricted to beds of pre-Guelph age) without distinct break 


Is uppermost fm. of Niagaran age in HL, according to later repta, See 
under LeClatre dol, 1985 entry, for additional information. 

A. H, Sutton, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol, Soc., pp, 270—274) 
Port Byron ts. occurs in NW, Ill, only. Savage bas decided these beds are same 
n9? Leclaire of Iown (type loc. of which is just across Miss. River from Port Byron, 
IH.) and has suggested that Port Byron be abandoned But, since the Port Byron 
of Ul, ineludes all SiL beds above Racine Ds, it is more nearly Wentical with the 
Gower than with the LeClaire, It seems best te retain LeCloire, and to restrict 
it to the "reef" phase of the Greer of Jowa hocks of this age are restricted to 
NW, HL and Towa. Although Savage originally believed the Port Byron occurs 
in NE. IL, he is now of opinion (personal communication) the NE, Ill. section 
does not contain any strata of Port Byron age 


Port Clarence limestone. 

Lower and Upper Ordovician, Silurian, and Devonian: Northwestern Alaska 
(Seward Peninsula). 

A. J. Collier, 1902 (U. &. G. S, P, P, 2, p. 18, map). Port Clarence ts —Biue or gray 
Is., almost unaltered: basal beds flaggy and slightly «chistose. Thickness 2,000+ 
ft, Fossils identified by Schuchert na belonging to Lower Sil, system [Ord.] Is 
basal part of Nome ries. Conformably underlies Kugruk group (Upper Sil.). 
Rests, probably uncon., on Kuzitrin series 
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Later work proved that the lss. included in overlying $#Kugruk (Kougarok) 
group are Port Clarence Is., and Kugruk (Kougarok) was discarded. 
(See Collier, U. S. G. S. Bull, 325, 1908, pp. 61-65.) Further work also 
yielded fossils from Port Clarence ls. that were identified by E. Kirk as 
including Lower Ord., Upper Ord., and middle and late Sil, faunas. P. $8. 
Smith (U. S, G. S. E. P. 192, in process of publication) also shows that 
Port Clarence Is. includes Dev. But sufficient work has not been done to 
differentiate the rocks of these different ages, so that the blanket term 
Port Olarence Is. is still continued. The type loc. is in York Mtns, N. of 
Port Clarence, 


Port Deposit gneiss, 

Pre-Cambrian; Northeastern Maryland (Cecil, Harford, nnd Baltimore 
Counties) and southeastern Pennsylvania 

G. P. Grimsley, 1894 (Cincinnati Soc. Nat, Hiat, Jour, vol. 17, p. 112). Por! Deporit 
granite gneiss,—Has been called syenite, granite, and gneiss Probably of Igneous 
eruptive origin. Occurs at Port Deposit, Cech Co 

E. B. Knopf and A. I. Jonas, 1929 (U. S. G. 8. Bull. 709). Port Deposit gneiss 
assigned to Alyonkian, but later than Glenarm series, 

E. B, Knopf and A. I. Jonas, 1929 (Md. Geol, Surv. Baltimore Co. Hepta pp 104, 121). 
Port Deposit granite (granodiorite) —There are several outcrops in Baltimore Co. 
of rock that has been correlated with Port Deposit gneiss of Cecil nnd Harford 
Counties, on account of general geol. relations and lithologic similarity NE. of 
Baltimore the rock is gray porphyritic gneiss; the rock of Melvale area and Itognel 
Heights quarry is n porphyritie biotite gneiss; the granite at Oakland is a potassi 
muscovite granite. Assigned to late pre-Camb, Intrudes Glenarm series (late pre- 


Cambh.). 
This fm. was formerly classified by U. S. Geol. Survey as of Algonkinn age, 
but that term having now been discarded as a time term it is classified 


ns pre-Camb. 


Porter shale. 

Oligocene: Southwestern Washington (‘Thurston County) and Puget Sound 
region. 

C. E. Weaver, 1912 (Wash. Geol. Surv. Bull. 15, pp. 10-22). [See 1912 entry under 
Lincoln fm.] 

C. E. Weaver, 1916 (Wash. Geol, Surv. Bull. 13) Porter horizon is characterised 
by Turritella porterensia sone, Olig. Fossils listed. Outerops at Porter and along 
Porter Creek. Older than Blakeley horizon aud younger than Lincoln horizon, 

K. E. H. Van Winkle, 1918 (Geol. Soc. Am. Bull, vol 29, p. 100). Porter fm.— 
Strat. nnd faunal studies of this fm. at type loc. on Porter Creek show that it 
consists of 1,200 ft, of predominantly shaly sss. and sandy shales, resting uncon- 
on Tejon basalts. Fauna at Porter has closer similarity to that at Lincoln Creek 
than it has to Blakeley fauna at Restoration Point, and it is possible the beds 
can be correlated with those exposed at Lincoln Creck [Lincoln fm, of Weaver}. 


Porter sand, 
A subsurface sand, of Upper Dev, (Portage?) age, In western Pa.. southern 
N. Y., and W. Va. Corfkidered same os Elk sand 


{Porter terrane. 
An abbreviated form of Porters Creek clay, employed by C. [R.] Keyes 


Porters Creek clay. (In Midway group.) 
Eocene (lower): Western Tennessee and Kentucky, southwestern Ilinols, 
southeastern Missouri, eastern Mississippi, and southwestern Alabamu. 
J. M. Safford, 1804 (Am, Jour. Scl, 2d, vol 37, pp. 361, 368) Porter's Creek 
group.—No marked distinction btw. this and adjacent groups (Ripley and La 
Grange), except that it contains proportionally much more Inminated or slaty 
clay, several beds of which are from 5 to 60 ft. thick. In Hardeman Co. on 
Porter's Creek—the first creek on map W. of Middleton—is a heavy bed sald to 
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be 100 ft. thick, The clay haa the usual] characters, contains mica scales, is 
dark when wet and whitish gray when dry. ‘thickness 200 to 300 ft. Underlics 
Orange sand or La Grange group and overlies Ripley group (Cret.). Herctofore 
included in Orange sand 

J. M. Safford, 1892 (Geol. Soc, Am. Bull vol 3, pp. 511-512; Am. Geol. vol. 9, 
pp. 62-64), separated from Ripley fm, of 'Tenn. certain beds which he named 
"Middleton fm." and assigned to basal Io. These beds ore now known as 
Clayton fm. 

G. D. Harris, 1896 (Am. Pal. Bull, vol, 1, pp. 18-22), established the Midway age 
of Porters Creek clay and Middleton fm. (Clayton fm.), and Midway group is 
now used to include Porters Creek clay above and Clayton fm. below 

Named for exposures on Porters Creek, Hardeman Co. Tenn, "This clay 
in Ala. is usually known as Sucernoochee clay. 


Portersville fossilferous horizon (or limestone). (In Conemaugh formation.) 

Pennsylvanian: Southeastern Ohio. 

D, D, Condit, 1012 (Ohlo Geol Surv. 4th ser, Bull, 17, pp. 20, 41). Portersville 
is, —Dari-colored fossiliferous cale, or pyritous sh, 0 to 3 ft. 4bick; overlies 
Anderson coal, underlies Cowrun Bs, and carries marine fossils. Included in 
Conemaugh fm. 


Nitmed for village near E. edge of Perry Co. 


Port Ewen limestone. (In Oriskany group.) 

Lower Devonian: Eastern New York. 

J. M. Clarke, 1008 (N. Y. State Mus, Hab. 19, p. 21). Port Bwen ls.—The some- 
what shaly Iss, which are typically exposed and nttaln thickness of 100 to 200 
ft. in vicinity of Port Ewen. Included in Helderbergian group. In Orange Co, 
sections the fauna seems to graduate into that of the overlying Oriskany. Under 
lies Oriskany beds and overlies Becratt Is. 

Replaces Kingston beds, found to be preoccupied. In 1903 (Am. Geol.) C, 
Schuchert transferred these beds to base of Oriskany group. 

In 1919 (Geol. Soc, Am. Bull., vol. 30, pp. 468-470) A. W. Grnbau separated 
from base of Port Ewen Is, 20 to 50 ft. of cherty Iss. “containing au 
modified Beeraft fauna,” to which he applied the name Alsen cherty ts. 
and stated that they are separated from rest of the Port Ewen by a big 
hiatus and discon. 

In early repts called “Upper Shaly Is.” 

The N. Y. State Geol. Survey now includes this Is, in Helderberg group. 
(See W. Goldring, 1931, N. Y. State Mus, Hdb, 10). But U. S. Geol. Sur- 
vey at present assigns it to Oriskany group, in which it has been included 
for many years 


Port Hood coal measures. 
Pennsylvanian; Nova Seoti, 
P. D, Trask and K. F. Mather, 1027 (Wash. Acad, Sci, Jour., vol. 17, p. 323), 


Port Hudson formation. 

Pleistocene: Lonisiana, southern Mississippi, and eastern Texas. 

E. W. Hilgard, 1869 (Am. Jour, Sci., 24, vol. 47, pp. 77-88; vol. 48, p. 3382; also Prel. 
rept. geol. reconn, La., 1869). Port Hudson group, a swamp, goon, and estuary 
fm.-— most if not all of my Coast Pliocene. Blue, yellow, and greenish elay, with 
some orange and yellow sand strata, "Thickness 160-630 ft. Older than Locas or 
Bluff fm. [which is absent at Port Hudson] and younger than Orange sang group 
[Citronelle fm.]. Assigned to Quat. 

L. C, Johnson, 1905 (U. S. G. S, W. S. P. 114, pp. 171-178). Port Hudson group 
includes Pontchartrain clay and Biloxi sand. The former is a greenish clay occur- 
ring in n narrow belt in extreme S, part of Miss, and separated from the const by 
ü very narrow strip of sundy beds known às Biloxi sands, The buckshot sands of 
the delta have sometimes been referred to Port Hudson group 

A, F. Crider and L. C. Johnson, 1906 (U. 8S. G. S. W. & P. 159, pp. 6-12), Port 
Hudson fm.—Clays, silts, and unconsolidated sands, containing old cypress atamps 


151627^—8938 30 


g 
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representing different generations superimposed one on another. Possibly the 
so-called Port Hudson of Yazoo Delta belongs to much younger age than Port 
Hudson farther south, but for present it is all mapped as one fm. Thickness 100 
to 125 ft. 

. N. Lowe, 1925 (Miss, Geol. Surv. Bull. 20). Port Hudson fm. is oldest memb, of 
Pleist, Overlies the Plio, sands and gravels and underlies the loesg of river bluffs. 
At type loc. consists of massive greenish, bluish, or gray clays containing driftwood, 
pebbles, and mastodon bones. In places interstratified with this clay is white 
indurate silt or hardpan, and often near the top of the clays are porous calc. 
concretions, and ferruginous coneretions at a lower level. The deposits are river 
and swamp accumulations, Near Port Hudson below these deposits were found 
3 to 4 ft, of brown peaty matter with cypress stumps, showing that the accumula- 
tions had been made upon site of an old cypress pond. At that time all lands 
bordering Lake Pontchartrain and adjacent parts of southern La, were either 
shallow margins of tbe Gulf or sult marshes. Tho mouths of the Miss, opening 
N. of Lake Pontchartrain spread Port Hudson clays across that part of La. and 
nlong the region of "Tine Meadows" on Miss. coast. In this region the river clays 
were deposited in shallow salt water and contain marine fossils. This marine 
Dhase of these deposits, which consist of alternate beds of blue clay and sand to & 
thickness of at least 200 ft, has been called Bilowi beda, because definitely estab 
lished at Biloxi in boring the city well. Mastodon remulns have been found both 
in the Port Hudson and the loess bordering the Miss. 

. W. Stephenson, W. N. Logan, and G. A, Waring, 1928 (U. &. G. 8. W. & P. 578, 
p. 63) As described by E. W. Shaw in an unpublished ms. the Port Hudson fm. 
consists chiefly of clay and sand of late Pleist. age and is apparently largely n 
brackiah-water deposit, though a part was laid down by fresh waters at lower end, 
near mouths of rivers, and a part is a marine deposit offshore. Its areal distribu- 
tion indicates that a large part was laid down in estuaries, the principal one of 
whieh extended up Miss. River to southern Miss. and perhaps farther north. 
Where best developed the Port Hudson bears only a scant deposit of loons, and this 
loess is probably of later age than main body of loess, which is regarded as of 
Iowan or early Peorian age, 


Named for prominent development at Port Hudson, East Baton Rouge 


Co., La. 


Port Huron morainic system. 
Pleistocene ( Wisconsin stage) : Eastern and northern Michigan, Shown on 


moraine map (pl 32) in U. S. G. S. Mon, 53; also on moraine map in 
P. P. 100. Named for Port Huron, Mich. In some earlier repts called 
Port Huron moraine. Includes Main moraine, Bay City, Tawas, White- 
hall, Manistee, and Cheboygan moraines, 


Port Jervis Hmestone, (In Oriskany group.) 
Lower Devonian: Southeastern New York. 


H. Chadwick, 1908 (Scl, n. s, vol 28, pp. 3460-348). Southwestward, as at 
Cottekil] [Ulster Co.], Connelly cgL appears to give way to shaly lss. exactly 
resembling those of underlying Port Ewen, but having a strongly Oriskany fauna, 
and it is suspected these are= Barrett's Dalmanites dentatus zone, herein deaig- 
nated provisionally by the name Port Jervis, 

A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 62 and chart), Port Jervia Is — 
For Ulster Co, the term Connelly (1908 Chadwick) hns been used to indicate the 
basal egl. [of Oriskany 48.) and Glienerie (1908 Chadwick) the overlying Is. For 
Orange Co. Port Jervis 1s, (1908 Chadwick) has been suggested for the lower Aly., 
with Dalinenites dentatus, while the upper div., specially characterised by Spirifer 
murchisont, is ns yet without name. 


Named for occurrence at Port Jervis, Orange Co. 
wW. 


Goldring, 19031 (N. Y. State Mus. Hdb. 10, p. 381). Port Jervis la. (Dalmanites 
dentatus zone) contains à mingled Helderbergian and Oriskanian fauna. [Bat 
whe includes it in Oriskany, where it bas been included for many years.) 


Port Lambton beds. 
Devonian: Ontario, 
C. 


R. Stauffer, 1915 (Canada Geol, Surv. Mem. 34, p. 13), and W. Malcolm, 1915 
(Canada Geol. Surv. Mem. 81, p. 44). 
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Portland clays. 
C. H. Hitchcock, 1861 (Rept, geol Maine, pp 
around Portland, Maine, as Portland otaya. 


282), referred to clays at and 


Portland series. 
Pre-Carboniferous: New Brunswick, 
G. F. Matthew, 1803 (Canndian Nat., vol. 8, pp. 244, 248) 


tPortland quartzite. 
Pre-Cambrian (middle? Huronian): Central southern Wisconsin (Dodge 


County). 
T. C. Chamberlin, 1877 (Geol. Wis., vol. 2, pp. 252-256). Portland qteite.— GOuterops 
in several places in town of Portland, Dodge Co 


Same as Waterloo qtzite. 


Portland group. 
Pre-Cambrian: Canada. 
H. M. Ami, 1900 (Roy. Soc. Canada Proc, and Trass., 24 eer, vol. B, mec, 4, p. 159). 


tPortland shale. 

Upper Devonian: Western New York, 

J. M. Clarke, 1903 (N. Y. State Mus, Hdb, 19, p. 24 and chart). The Dunkirk 
Bh. of the Portage of Lake Erie section is underlain by Angola sh. and overlain 
by Porfiand ah. 

D, D, Luther, 1908 (N. Y. State Mus, Bull, 69, pp. 1019-1029). Lake Erle section 
of Portage croup is divided into (descending): Laona s5.; Portland gray shales 
with concretions and few fags and frequent layers of black sh.; Dunkirk black sh. ; 
Silver Creek light soft shales; Angola soft shales with concretions 

J. M. Clarke, 1904 (N. Y. Stute Mus. Mem. 6, pp. 199-214). Portage of Erle and 
Chautauqua Counties divided into (descending): Laona ss.; Portland light- 
colored shales and thin flags, 282 ft.; Dunkirk black band, 58 ft. 

C. A. Hartnapel, 1912 (N. Y. Stute Mus. Hdb. 19, p. 78). The Gardenu fm. is 
recognized as far W. as Lake Erie, where it includes at base the Dunkirk sh. The 
term "Portland" has been used locally to designate certain sh. and flags lying 
above the Dunkirk sh, As this term is preoceupied and it is now evident that 
these beds nre embraced m the upper Gardena, the name Gardenu will be used to 
include these beds. [Hartnagel’s 1912 chart, however, shows Gardeau flags of 
western N. Y. as overlying Dunkirk sh.] Assigned to Portage group. 

G. H. Chadwick, 1919 (Geol Soc. Am, Bull., vol. 20, p, 157). In Lake Erie section 
Gowanda beds replaces Portland beds, which is “preoccupied and withdrawn." 
Overlie Dunkirk black sh, and uncom, underlie Laona 5s. Assigned to Chemung 
[See under Gowanda oh.) 

G. H. Chadwick, 1924 (N. Y. State Mus, Bull. 251, pp. 149-151). [See 1024 
quotation under Dunkirk ah.] 


Probably named for exposures at Portland, Chautauqua Co. 


*Portlund division (of Selma chalk). 

Upper Cretaceous: Alabama, 

E, A, Smith. 1903 (5Sth Cong., Ist sess, $. Ex. Doc. 19, pp. 12-20 and map). 
Upper or Portland div. (of Selma chalk).—Highly argill. from 25 percent upward 
of clayey matter, some strata being calc. clays or marls contnining many fossils, 
mainly oysters, Along Tombighee River from Paces Landing nearly to Moscow, 
und along Alabama River from Elm Bluff to Old Lexington Landing. It consists 
of dark-colored fossiliferous clays alternating with lighter-colored and somewhat 
more indurated ledges of purer, less argill. rock. Top part of Selma chalk. Over 
lies Demopolis diy. of Selma and underlies Ripley fm. 


Later workers did not find it feasible to make the 3 subdivisions of the 
Selma indicated in above rept, and the names have been discarded, (See 
Ala, Geol. Surv, Rept. No. 14, 1928, p. 239.) 

Named for exposures at Portland, Dallas Co. 
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Portland stone, 
Carboniferous: Indiana, 
T. €, Hopkins, 1805 (Ind, Dept. Geol 20th Ann. Rept., p. 500), The Carbf, a 
quarried at Worthy, Vermilion Co., Ind., is known on market as Portland stone. 
Is quarried by Portland Stone Co. Belongs to Coal] Mensures at a horizon above 
that of Mansfield stone. 


Portland moraine. 
Pleistocene (Wisconsin stage): Central Michigan. Shown on moraine map 
(pl, 32) in U. S. G. S. Mon. 53. Named for Portland, Ionia Co, 


Portland delta gravels, 

Name applied to the Pleist. gravels filling lower Willamette Valley around 
Portland, Oreg, (See J. P, Buwalda and B, N. Moore, Carnegie Inst. 
Wash. Pub. 404, 1950, pp. 21-22.) 

See also under Sataop fm. 


Portlund Point member. (In Moscow shale.) 

Middle Devonian; Central New York, 

G. A. Cooper, 1930 (Am. Jour, Sci, Sth, vol, 19, pp. 218, 229, ete). Portland 
Point li. memb., of Moscow fm.—Busal beds of Moscow fm, in Cayuga Lake region 
Is Second 'Terebratula zone of Cleland (19032, who published an extensive fauna 
from it. It has a 1-ft, bed of erinoidal Is. at base, which 1s followed by alterna- 
tions of cale, sh. and Is. for about 8% ft. Truced to E. the basal crinoidal ]s 
bed hecomes a ahell breecia, which Ie seen last at Lebanon, Morrisville quad. where 
it 14 only a few in. thick, Upper beds become sundicy and homogeneous tò R. 
nnd can be traced with certainty us fnr ns Sherburne and less certainly into 
Unadilla Valley. West of Cayugn Lake on Kashone Creek at Seneca Lake the 
Portland Point consists of a hard light-erasy basal Is. followed by 8 ft. of sh. 
copped by 1 ft. of shnly Is. containing Centronella (impressa. and Khipidomelta 
vantuetmi in some abundance. At Menteith Point, on Canandalgua Lake, the basal 
ls, ls separated from thin is, beds containing Centronelia impressa by 15 ft, of eh, 


West of Canandaigua Lake this association could not be continued because the 
Contronella beds disappear in this direction The basal 1s., however, is Menteth 
Is. of Clarke and Luther (1904), which can be followed W. to Darien and Bull 
ridge. The Menteth and associated beds are correlated with Portland Point 
memb., although there may he some doubt as to whether the Menteth or the 
upper Centronella beds correlate with bass] crinoidal Is. in Cayuga Lake reglon 
‘The Menteth 1s. enn be traced W. into Genesee Valley and berond, where it forms 
base of the Moscow. In its extent westward this Is, approximates stratigraphically 
the 'Tichenor Is, horizon, At Canandaigua Lake it te 55 ft. above Tichenor ls, nt 
Jacox Run (in Genesee Valley) it is only 9 ft. above, and at Hill's Gulch, 5 ml. 
S, of LeRoy, it ia 3 ft, above the Tichenor; at Darien aud Bullis Bridze it is 
uppermost thin noncrineidal is, capping the Tichenor. The Menteth was not iden 
tified definitely at Spring Brook and Windom, In Livonia snit shaft it appears 
416 ft, below surface, Named for excellent exposures at Portland Point (formerly 
Shurger Point), Cayuga Lake, The name Deep Run memb. is proposed for tho 
brittle blush sh, that lies btw. the underlying Tichenor Is. and the Menteth Is. of 
Portland Point memb, in Deep Run Ravine, near Cottage City, Canandaiun 
Lake 


Port Nelson limestone, 
Silurian: Manitoba (Hudson Bay), 
T. E. Savage and F. M. Van Tuyl, 1919 (Geol. Soc. Am. Bull., vol. 30, pp, 342, 345, 


365, 367). 


Portneuf limestone. (Of Thaynes group.) 
Lower Triassic: Southeastern Idaho 
G. R. Mansfeld, 1915 (Wash, Acad. Sel. Jour, vol. 5, p. 492) Portneuf [e —Tor 
fm. of Thaynes group in Fort Hall Ind, Res. Thickness 1,500-5 ft. Overtion Fort 
Hal fm. 
G. R. Mansfield, 1916 (Wash, Acad, Sci, Jour, vol. 6, pp. 32, 88) Portneuf ts 
Siliceous cherty gray to yellowish Is. In muüssive beds; 


rounded elongated nodules 
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and streaks of chert; fossiliferous, Thickness 1,500-- ft, Top fm. of Thaynes 
group in Fort Hall Ind. Re» Underlies Ankarch [now called Timothy] ss, and 
overlies Fort Hall (£m. Named for Portneuf River, at head of which it ts well 


exposed 
Port Renfrew series. 
Age (7%): Vanconver Island 
C. W. Hall, 1906 (Postelsia, p. 324), 


Portamouth conglomerate, 
Carboniferous; Southeastern Rhode Island. 
A. F. Foerste, 1899 (U. 8. G. & Mon, 33, pp. 328-329). Portamouth eola—Coarse 
cgis. exposed near Portsmouth Grove Station, also in Portsmouth camp-meeting 


grounds nnd elsewhere in that region. 

B. K. Emerson, 1917 (U. S, G. S, Bull, 597, map), mapped Purgatory cgL over area 
described, 

Portsmouth member, (In Black Hand formation.) 

Mississippian: Southern Ohio. 

J. E. Hyde, 1915 (Jour. Geol., vol. 23, pp. 656, 657, 758). Portsmouth mcmb.—Upper 
eh, memb. of Cuyabogn fm. in central Ross, Pike, and Scioto Counties, Thickness 
953 ft Equivalent to Churn Creek, Vanceburg nd Harden members of SW. part 
of Scioto Co Overlies Buena Vista ss. memb. ("City Ledge") and underlies 


Logan tm, Upper 50 ft, or more of Portsmouth shales at Portsmouth ure strati 
graphically «lower part of Byer memb. of Logan fm. 
J. IZ, Hyde, 1921 (Ohio Geol. Surv, 4th ser., Bull. 22). Portamouth memb. of Logan 


»*, ITO ft of soft gray clay sh. Is=—Byer, Allensville, and probably part of 
Vinton Bs. to B, 
Named for Portsmouth, Scioto Co, 


Portuguese tuff bed. (In Monterey shale.) 

Miocene (middle): Southern California (Palos Verdes Hills). 

W. P. Woodring, M. N. Bramlette, nnd R. M. Kleinpell, 1026. (A, A. P. G. Bult, 
vol, 20, No. 2, p. 131). "he thick bentonith: tuf at top of lower div. of Altamira 
sh. memb, (basal div, of Monterey sh.) ta here named Portuguese tuff bed, trom 
Portuguese Bend, on 5, const, Type region is along l'ortuguese Canyon, where the 


tul ix 55 ft, thick. 


tPoriville conglomerate, 

Devonian or Carboniferous: Southwestern New York. 

K. E. Caster, 1984 (Bulls. Am, Pal, vol. 21, No. 71, p. 83) The Portville egt. on 
the hills about Portville, N, Y., was mentioned and named by James Hall (Surv. 
of 4th geol. dist, Nat. hist. of N. Y, wol 4, 1843 [page not cited]) and later 
described by Williams 4 pages after he described Wolf Creek cel The Portville 
om. is a synonyn of the Wolf Creek because of inadequacy of Hall's definition, 
page priority of name Wolf Creek in H. S. Williams’ paper (U. S. G. S. Bull. 41, 
1887, p. SG vs p. 90). 

The compiler has been unable to find the page in vol. 4, 1843. where Hall 
used the name “Portville cgl,” but finds that Williams did not use the 
name, He simply deseribed, under the heading “Portville, Cattaraugus 
Co., N. Y., 486," the cgl, at that place, which he stated was without doubt 
the Wolf Creek egl, described on p. S6. The first use of the name 
Portville cgl. therefore appears to be that of Caster, 1934, On p. 79 of 
book cited above, Caster stated Wolf Creek egl. is well shown in vicinity 
of Portville village and on Wolf Run, near Portville, in Olean quad. 

K. E. Custer, 1986 (letter dated Oct, 29) I ennnót now find that Hall used 
Porteille ogl, and on rereading Williams’ 1597 paper 1 do not think I would now 
eredit him with applying the name in 5 strat. manner, although the name ts 
Implied throughout bis discuselon of Portville, Cattaraugus, Co, N. Y. It appears 
that item “K” on p. S2 of my 1934 paper is Incorrect. 
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Port Washington stage. 

Pleistocene: Southenstern New York (Long Island). 

J. B. Woodworth, 1901 (N. Y. State Mus, Bull, 48, pp. 621-0603 and map, pl. 1). 
The firat definite trace of a halt in ice front after retreat from the main moraine 
lin Nassau Co. and Borough of Queens, Long Island] is found on northern and 
western extremity of Manhasset Neck, near Port Washington; hence the ice-laid 
nnd the water-laid drift of this episode are here nssembled under the name Port 
Washington stage of ice retreat. Some of deposits lying S. of this line and yet 
N. of the moraine, as in plain N. of Greenvale Station, may constitute an inter- 
mediate series of deposits, Included in Wisconsin epoch, 


Porus formation. 
Pleistocene or Pliocene: Jnmaiea. 
R. T. Hill, 1800 (Harvard Coll. Mus. Comp. Zool. Bull, vol, $4, p. 85). 


Posideon shale member. (In Graford formation.) 

Pennaylvaninn: Central northern Texas (Palo Pinto County). 

F. B, Plummer and J. Hornberger, Jr. 1936 (Univ. Tex. Bull. 14, pp. 48-50, map) 
Posideon għ., basal memb. of Graford fm. in Palo Pinto Co, Consiste of BO-t- ft 
of darkgray soft sandy to calc, fossiliferoua sh. containing thin lnyern of Is 
Underlies Wiles 1s. memb, and overlies Palo Pinto la, Typically exposed above the 
Palo Pinto ls, in vicinity of Posideon, Palo Pinto Co 


Poso Creek sand. 

Miocene: Southern California (Kern County). 

A, Dlepenbrock, 1023 (Calif, Ol] Fields, Div. Oil and Gas, vol. 10, No. 2, p. 14 and 
pl. 2). "The upper bed of so-called Santa Margarita fm, in Mount Poso oil feld, 
NE. of Bakersfield, Kern Co. consists of fine, silty, folrly well sorted to well 
sorted gray sand of marine origin, which has heen locally called Poro Creek sand. 
It rosta on a bed of brownish-cray and brown miehcvous sandy sHtstone containing 
fish remains, ete 


Possum sandstone member (of Nelagoney formation), 

Pennsylvanian: Central northern Oklahoma (Osage County). 

M, I. Godman, 1020 (U, 8. G. 3. Bull. 686W U 2), Possum 85,—The first 
a4, of prominence below Cheshewalla ss. in T, 2f . R. 11 E. being separated from 
the Cheshewnlla by 75 to 100 ft, of sh, containing several lenticular sss, wbich 
together occupy 50+ dt, of the interval. The Possum s is therefore-— part of 
Kevard s&, probably Tying at or near top of that as. In W, part of its area it Is 
a soft massive bed, the freshly broken surface of which shows some discontinue 
bedding tines, and fa generally covered with rusty or blackish specks as much as 
14 in, diam. To E, in sec. 32, T, 20 Nao, R. 12 E., the bed thins abruptly, changes 
to a hard, platy greeniah limy or sideritic ss, n few inches thick, and within a few 
tt. d ppears entirely Named for occurrence as a prominent ledge along sides 
of Opossum Creek, in SE. cor. of 'T. 28 N. R. 11 E 


Possumtrot shale. (In Bluefield formation.) 

Mississippian: Southeastern West Virginia and southwestern Virginia (Giles 
County). 

D, B. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 300, 414). Possumtrot ah—Dark sandy deposit, with streaks of ss, and with 
plant fossils. Thickness 4 to 25 ft. Underlies Raines Corner coal and overiies 
Droop ss.; all members of Blueticld group [fm.]. Type lec. on W. side of Indian 
Crook 1.6 mi. NE. of Raines Corner and slightly N. of Possumtrot Branch, in 
Monroe Co Observed in Mercer und Summers Counties, W. Vas, and in Giles 
Co., Va. 

*Posterior trap, 
tPosterior sandstones and shales, 

Descriptive terms applied in early repts to an upper part of Newark group 

in Comm. 


tPostmedidial series, 
Nongeographic name applied by H, D. Rogers (Am. Jour. Sci., 1st, vol. 47, pp 
153-158, 1844) to include Chemung group to Marcellus sh., both Inclusive, 
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of Appalachian region. Abandoned by Rogers in his 1858 classification 
(Geol. Pa., vol. 1, pp. 59, 104—109; vol. 2, pt. 2, pp. 751-112). 

Named to indicate “sunset period of the great Appalachian Palaeozole day," 
according to Rogers, 1844 citation above, 


tPost-Meridian series, 

Nongeographic name introduced by H. D, Rogers in 1858 (Geol, Pi, vol, 1, 
pp. 107, 273-+-, and vol. 2, p. 755), Divided Into Post-Meridian ls, (Upper 
Helderberg or Corniferous is. of N. Y.), 8D ft. thick in NE. Pa.; and 
Post-Meridian grita (Cauda-Galli and Schoharie grits of N. Y.), 300 ft 
thick NE. of Delaware Water Gap. 


Potapaco clay member (of Nanjemoy formation). 

Eocene: Eastern Maryland und Virginia. 

W. B. Clark and G. €. Martin, 1901 (Md. Geol, Surv, Eocene vol., p, 58), Potapaco 
membd, or substage,—tGreensand, offen very argill. and at times gypaceous, forming 
basal memb, of Nanjemoy tm.  Underlles Woodstock memb. or substnge of Nanjemoy 
fm. and overlies Aquin fm. Thickness 60 to 65 ft. Potapaco is early name of 
Port Tobacco Creek, a corruption of word Potapace, found on Smith and other 
early maps, 

W. B, Clark and B. L. Miller, 1912 (Và, Geol Surv ml, 4, p. 104) lotapaca 
elay memd—Bàsgal memb, of Nanjemoy fm. Underiies Woodstock greensand marl 
memb, and overlies Aquia fm. 


Potato sandstone, 

Miocene probably: Southern California (San Bernardino Mountains). 

F. E. Vaughan, 1922 (Calif, Univ. Pob., Dept Geol Sel, Bull, vol 13, No, 9. pp 
344, 3874-875, and map). Potato ea—Very bard ss, entirely different from any 
other rock in dist, For most part is a well-bedded coarse angular arkoae with 
nnzular boulders of schist and granite A yellowish variety predominates, but 
there are also finer greenish nnd some red varieties, A few thin beds of sh. are 
found btw, the as, strata Bedding varies in thickness from a few in. to more 
than 30 ft, Age not definitely determined. The intense shearing and induration 
indicate it Is older than Hathaway fm. and Santa Ana ss, Believed to be younger 
than Surngossn qtzite, but relations are obseure, Tentatively considered Mio 


Resembles Puente ss., of Mio, age. 
Named for Potato Canyon, San Bernardino Co. Forms the part of the ridge 
btw, Potato Canyon and Mill Creek E, of Wilson Creek, 


tPotenu stage. 

Pennsylvanian: Western Arka 

A. Winslow, 1896 (N. Y. Acad, Sci, Trans, vol. 15, p. 51), and H. M. Chance (idem, 
p. 52). Poteau stage ns defined by Winslow is top div. of Con! Measures of Ark. 
and consists chiefly of sh, 3,500 to 3,000 ft, thick, containing several coal beds, 
that mined at Huntington and velghboring localiti in NW. Ark, being most 
important and pear the base. Overlics Sebastian stage, top memb, of which ia 
Greenwood a» As described by Stevenson the Poteau stage is top div, of Coal 
Measures along Choctaw, Oklahoma & Gulf Ry in Ind. Ter. ; consists of sss., shales, 
and coals, over 5,000 ft. thick; overles Tomlinson stage (top memb. of which is a 
es, SO ft. thick [Greenwood ss of Winslow]) ; and it includes Secor coal bed 30 ft 
above base 


sus conl field and central eastern Oklahoma. 


Probably named for Poteau Mtns, Le Flore Co., Okla., and Sebastian Oo, 
Ark, 


Potem formation. 
Middle nnd Lower Jurassic: Northern California (Redding quadrangle}. 


J. 8, Diller, 1906 (T. 8S. G. & Redding follo, No. 138) Potem fm—Sas., ahales, and 
tuts, "Phln-bedded sss, and gray, sometimes slaty shales predominate in lower 
part and make up greater portion of fm. They are more or less calc. and contain 
a few small lentils of le Tuffaceous cgis. occur sparingly In lower half of 
fm, but In upper part nre most abundant—in fact, nearly nl] sediments of this 
part are of igneous material, some of which may have been farnished by con- 
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temp, Volcanic activity, but most of it was derived by ordinary processes of 
erosion from a wide expanse of voleanic rocks. Must be at least several thousand 
ft. thick [2,000+ in columnar section). Regarded ns- Hardgrave ss. and mogl 
likely the Mormon ss. also.  Underlies Chico fm. and overlies in places Bagley 
andesite and in other places rests, probably conformnbls. on Modin fm. [See 
also under Bagley andesite.] Named for development on Potem Creek, Shasta Co. 


Potlateh anhydrite formation. 

Devoninn (Upper or Middle) : Central northern Montana (Sweetgrass arch, 
north of Great Falls region), 

E. 8. Perry, 1028 (Mont. State Bur. Mines and Geol Mem. 1, pp. 4-8). Potlatch 
anhydrite fm.—Alternating and interbedded sh., anhydrite, syp., dol, ls, with 20 
ft. of rich of} sh, at top; is mainiy ànhydrite, "Thickness 940 ft. The anhydrite 
and gyp. are compact massive pearl-grüy, sometimes cleavnble, also irregularly 
associated with dol. giving mottled appearance. Assigned to Dev. Is probably 
about=Jefferson fm.  Underlies Madison ls. Overlics 300 ft. of WHght-gray Is, of 
undet, aze. Lies at about 2,500 ft. depth on top of Sunburst dome. Name de 
rived from fuct complete section of the fm, is shown by cuttings of Potlatch 
Adams No, 1 deep well on sec. 21, T. 34 N., R. 1 W. 

P. D. Moore, 1931 (A. A. P. G. Bull, vol 15, No. 10, pp, 1151-1152). Perry 
suggests it seems best to classify this ns abouteJefferson fni, but Romine and 
Lebkicher place it definitely in the Threeforks. Writer favors latter opinion. 


Potomac group, 

Lower Cretaceous: Maryland, Delaware, and Virginia. 

W J McGee, 1886 (Rept. Health Office D. C., 1885, pp. 19-21; also Am. Tour, Sel, 
3d, vol, 31, pp. 478-474). Potomac fm.—Fine homogeneous plastic ciny, sand, 
course und fine gravel, with occasional boulder beds. Forma surface E. of a line 
croasing Potomac River near Chain Bridge and passing a little E. of Brightwood, 
except where ent through by gneiss. Is known to extend from Baltimore to 
Washington, thence southward through Frederickaburg and Richmond to Peters. 
burg, Va. Underlies Columbia fm. and uncon. overlies the gneiss, 

35, pp. 120-143). Potomac fm. is of 
Mid-Cret, to earliest dawn of Cret. or closing episodes of Jurassic. The upper 
memb. is 850 ft. thick, and probably corresponds to Raritan clays of N, J, It 
reatx uncon. on lower memb., which is 250 ft. thick. The Potomac is uncon 
overlain by upper Crot. N. of the Patapseo, and in other areas ig overlain by 
different fms. to and including Columbia fm. Usually rests on erystalline rocks. 


Subsequently the Potomac (nonmarine) was raised to rank of a group. 
separated into 4 fms, named (descending) Raritan, Patapsco, Arundel, 
and Patuxent. Further study by W. B, Clark proved Raritan fm. to be 
Upper Cret. amd the other 3 fms, to be Lower Cret, and Raritan fm. 
was excluded from Potomae group, This is present commonly accepted 
definition of Potomac group. 

‘Potomac marble. 

A lIs-egl. lentil in Newark group (Upper Triassic) has for many years 
been quarried for ornamental stone, especially near Point of Rocks, Md., 
under trade name of “Potomac marble" W. B. Rogers referred ro it 
in 1840 (Rept. Prog. Geol, Surv. Va. for 1839, p. 72) as "the well-known 
Potomac marble" In southern Pa. it grades laterally into Arendtsville 
fang). lentil of Gettysburg sh. 


Potosi dolomite. 

Upper Cambrian: Eustern and central Missouri. 

A. Winslow, 1894 (Mo. Geol. Surr. vol 6, pp. 331, 351, 355), Potosi Ia—La. con- 
taining chert and drusy quarts, constituting country rock about Potosi, Mo 
Underlies Crystal City ISt. Peter] ss. and overlies St. Joseph Is. Is upper part 
of St. Francois ls. [This definition was followed ty Winslow, 1895 (Am. Geol, 
vol. 15, pp. 81-89). In 1896 (U. S. G. S. Bull 132) he gave thickness of hia 
Potosi 1s. as 270 ft. This is a broad use of Potosi, corresponding to Potosi group 
of Bain and Ulrich, 1905.] 
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KW. L. Nason, 1901 (Am. Jour. Sci, 4th, vol, 12, p, 358), divided the rocks uncon. 
above Bonneterre Is, in St, Frangois Co, Mo, as follows (descending): (1) Potosi 
Kesiduary, 100 ft.; (2) Potosi lse., 350 ft.. consisting of cherty Is. at top, drusy 
quarts in middle, and shaly Is. at base; (3) Potosi slates and egis., 106 ft. 

H, A, Buehler, 1907 (Mo. Bur. Geol. and Mines vol 6, 2d ser), Potosi underlies 
Proctor and overlies Doe Run, 

E. R. Buckley, 1908 (Am. Min. Cong. Rept. Proc. 10th Ann. Sess, p. 286). Potosi 
ünderlies Eminence nnd uncon. overlies Doe Run (top div. of Elvins). 

E. R. Buckley, 1909 (Mo. Bur. Geol. and Mines vol, A, pt, 1). Potosi fm. restricted 
to the silicwous cherty and drusy dol, 300 ft. thick, underlying Eminence fm 
and uncon. (?) overlying Doerun fm. (upper part of Elvius fm, of Ulrich). 
Consists of massive doL and thick chert alternating. [This is accepted definition 
of Potosi tx, in subsequent repts of Mo. geologists, and is the one followed by 
U. 8. Geol, Survey, which now classifies the fm. as Upper Camb.) 


Named for Potosi, Washington Co, 


IPotosi group. 
Upper Cambrian and Lower Ordovician: Southeastern Missouri. 
A. Winslow, 1894 (Mo, Geol. Surv. voL 6, pp. 331, 351, 355), used Potosi le. [See 
1804 entry under Potosi dol) 
H. F. Bain and E, O. Ulrich, 1905 (U. 8. G. 8. Bulls, 260, 207). Potosi or Yellville 
group.—lucludes all rocks btw, base of St, Peter ss, nbove and top of Elvins fm. 
below. Is characterized by large quantities of chert and drusy quartz, 


Discarded in favor of more restricted and useful name Potosi dol. In- 
cludes fms, of Upper Camb. and Lower Ord. age 


Potosi volcanic series. 

Miocene: Southwestern Colorado. 

W. Cross, 1899 (U. 8. G. & Telluride folic, No. OT) Potosi rhyolitic series 
Alternution of rhyolite flows and tus, former predominating near base; some 
of thin upper flows are glassy: a thin augite andesite aheet occurs btw, rhyolite 
flows 1n lower part; at base few to 100-4 ft. of coarse-grained tuff or flow breccia, 
gruy or light red. Thickness 18004 ft.  Overles Intermediate series [later 
named Silverton volcanic series] 

W. Cross and Y. Howe in 1905 (U. S. G. B, Silverton folio, No. 120) changed name 
to Potosi volcanic series. In Creede dist, the series is now divided into Piedra 


group above nnd Alhoroto group below. 

W. Cross and E. Howe, 1907 (U. S G. S, Ouray folio, No, 153), introduced Henaon 
tuff for uppermost fin, of Silverton volcanic serles, and stated that in Silverton 
folio the upper part of Henson tuff was Included in overlying Potosi volcanic 
series and lower part in underlying pyroxene andesite, which was then called 
uppermost fm. of Silverton volcanic series. 


Named for Potosi Peak, Silverton quad., where upper several hundred ft. 


is present 


Potosi Residuary. 

Upper Cambrian: Eastern Missouri. 

F. L Nason, 1901 (Am. Jour, Sel, 4th, vol, 12, pp. 358-361). Potosi Residuary.— 
Residuary Potosi clay with drusy quartz, 100 ft. thick, overlying Potosi 1s. 
(eherty ts. at top, drusy quartz in middle, and shaly ls. at busc) in St, Francois 
Co. 

J. Bridge, 1930 (personal communication). Correaponde to part of Eminence and 
part of Potosi of present nomenclature, 


+Potosi slates and conglomerates. 

Upper Cambrian: Eastern Missouri, 

F. L. Nason, 1901 (Am, Jour. Sci, 4th, vol. 12, pp. 358-361). Potosi slates and 
egla.—Fossiliferous slates, interbedded with egla., 100 ft. thick, with busal Is, 
cgl., 644 to 10 ft. thick, the disks of ]& In which lie edgewise, Typically exposed 
near Elvins. Uncon. overlies Bonne Terre or St. Joseph ls. and underlies Potosi 
Iss. (cherty ds. at top, dru&y quartz in middle, and shaly Is. at base) in St. Fran- 
cols Co. 


Same as Elvins fm. of present nomenclature, 
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Potsdam sandstone. 


1 


E. 


Tpper Cambrian; Central aud eastern New York. 


Emmons, 1838 (N. Y. Geol Surv, 2d Rept, pp. 214-217, 220), deseribed the 
rocks of St. Lawrence Co, NW, N. Y, us consisting of (descending) calciferous 
mund rock, transition Is. sw. of Potedam [beading], and primary stratm. The ae. 
of Potsdam (in St. Lawrence Co.) he deseribed as a true as., of red, yellow- 
ish-red, gray, amd grayishwhite colors, made up of grains of sand and held 
together without a cement; “intermixed with the siliceous grains are finer 
particles of yellowish feldspar.” In one place on p, 217 be called it Potsdam 
ss. On p 230, under heading “sandstone of Essex," he said: This I consider the 
some fm. I have described under the name of Potsdam 88. 


In 1842 (Geol. N. Y., pt. 2) Emmons stated: “In consequence of Potsdam ss 


p 


presenting two quite distinct varieties, one well developed at Potsdam 
und the other at Keeseville [St, Lawrence Co, NW. N. Y.], I have some- 
times given it a compound name-the Potsdam and Kecseville ss. 7 for ren 
son that ot former place a beautiful granular variety exists, and at latter 
place a harder and more erystalline mass predominates which resembles 
the granular quartz of the Tuconie system.” He also called attention to 
granitic egl forming basal bed of Potsdam ss, und stated that at Pots 
dam the fm. is 60 to TO ft. thick. In 1846 Emmons stated thickness of 
Potsdam as. as 0 to 300 ft, 

or many years the nime Potsdam 8s. continued to be applied to the rocks 
btw. fCaleiferous ss, [Beekmantown] and fPrimary strata, and the use 
of this N. Y. nume was extended over m large part of the country. In 
1859 (Pal, N. Y. vol. 2, pt. 1) James Hall stated that “it presents a uni 


form, even monotonous, physical character over the wide areas in which 


it has been investigated in N. Y, Canada, Pas, Va, Iowa, Wis, and 
Minn," In 1863 he stated: In finn] nomenclature of N. Y. geologists 
Potsdam: 8s. was adopted for lowest stratified rock of the series known to 
contain fossils, In 1883 (Am, Ass. Ady, Sei, Proc, vol, 31, pp. 40-62) he 
called attention to wide distribution of Potsdam ss. and said that it is 
everywhere marked by ripple marks, In 1890 (Geol, Soe, Am. Bull, vol. 
1) Brainerd and Seely stated that Potsdam ss. of Champlain Valley con 
sists of mag. Is. and ss., 170 to 200 ft. thick, carrying a peculiar fauna. 
In 1894 (N. Y, State Mus. 47th Ann, Rept, pp. 600-683) H. P. Cushing 
stuted that 400 ft. of Upper Camb. Potsdam as. is exposed in Champlain 
and Beekmantown Twps, N, Y, In 1805 (Geol, Soc, Am. Bull, vol. & pp 
285-296) Cushing stated that Potsdam ss. of Chazy Twp, Clinton Co., 
N, Y, consists of more than 350 ft, of massive beds of ss, of red, white, 
or yellow-brown color and varying degree of induration, with egl. and 
arkose at base, and at top passage beds lithologically distinet from 
fCalclferous above and fram Potsdam beds below. In 1897 (N. Y, State 
Geol. 15th Ann. Rept, vol. 1, pp. 508-574) Cushing gave thickness of 
Potsdam ss, ns 350 to 2,0004- ft, and stated that while upper part is 
Upper Camb. it is far from certain the whole of it is Upper Cumb.; that 
main mass of fm. is quite pure quartz sand, with large fekdspathie eon 
tent in basal layers, with basal egl.. and toward summit interbedded with 
dolomitic Inyers or beds of pure sandy dol, forming passage beds to 
#Calciferous. In N. Y. State Mus, 51st Rept.. pt. 1, pp. 137-180, 1890, 
F. J. H. Merrill stated that the Potsdam is T0-333 ft. thick, consists of 
sa. around the Adirondacks and of correlated lss. in Dutchess, Washing 
ton, and Saratoga- Counties, with a coarse egl. at base at a few places. 
The same year (Sel, n. s., vol. 10, pp. 814-878) J. M, Clarke and C, Schu 
chert stated that the Potsdam consists of ss, and Is. 
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In 1901 (N. Y. State Mus, 55d Ann, Rept., pt. 1, pp. r39 to r69) H. P. Cush- 
ing removed from top of Potsdam ss, of Clinton Co., N. Y. the “passage 
beds" (consisting of btw. 500 and 600 ft. of alternating layers of dol. and 
BB.), und restricted Potsdam: ss, to SOO or D00 ft. of beds of very uniform 
character, mostly course grit, white or buff, in massive beds, much of it 
cross bedded and ripple-marked, with very coarse cgis, ar base, 

In 1902 (N. Y. State Mus, Bull. 52) G. Van Ingen stated thickness of Pots- 
dam 48, in Lake Champlain Basin (SE, Clinton Co. and NE. Essex Co., 
N. Y.) to be 455 to 1,150 ft.. the "transition beds” at top not being present, 
Upper Camb, fauna in upper part. 

In 1908 (N. Y. State Mus, Hdb, 19, p. 12) J. M. Clarke stated: On E, slope 
of Adirondacks the sand deposits of the Potsdam pass upward without 
break into the dolomites of Beekmuntown fm., and Schaghticoke shales 
with Dictyonema ftabetliforme are conformable with shales of both earlier 
and Inter date, but mark the top of the Cambric In the sh. facies. In 
Saratoga Co. the shore deposits of Potsdam ss. are overlain by heavy 
beds of Is. (Greenfield. 18.).. The Cambric or Neelytown Iss. [shown on 
chart as underlying Schaghticoke sh.| of Orange Cos which constitute a 
part of Kittatinny Is. series of N. J., are deeperewater deposits of similar 
character. 

According to H, P. Cushing, 1905 (N, Y, State Mus, Bull. 95), the upper 
550 ft. of Potsdam ss (beneath the passage beds) has been shown by 
Walcott and Van Ingen to carry a sparse Upper Camb, marine fauna, 
while lower part contains no fossils and may possibly be older than Up 
per Camb, 

In 1908 (Geol. Soe. Am. BWL, vol. 139, pp. 155+) H. P. Cushing Introduced 
Theresa fm, for the “passage beds" at top of Potsdam ss, which he de- 
fined as consisting of 20 to TO ft. of somewhat cule. sandy dolomites, with 
interbedded weak sss, especially near base, and drew line btw. Potsdam 
as. ns thus restricted and Theresa fm. sb base of first dol. layer. The 
Theresa fm, (named for Theresa Twp, Jefferson Co., N. Y., “in which it is 
exposed in its entirety") he stated is nucon, overlain by Pamelia 1s, of 
Chazy age, (See also J. M. Clarke, N. Y. State Mus. Bull. 121, pp. 11-13, 
1908.) In 1910 (Geol. Soc. Am. Bull, vol, 21, pp. 780-781) E, O. Ulrich 
and H. P, Cushing excluded the pussage beds from Potsdam as. but did 
not apply any name to them in Mohawk Valley, N, Y, where they are 
overlain by Little Falls dol, The same year J. M. Clarke (N, Y, State 
Mus, Bull. 140, pp. 11-12) mapped (in Broadalbin quad, Fulton and 
Saratoga Counties, N. Y.), under the name Galivay fm., à series of dis 
tinctly transitional beds btw. Potsdam ss, and Little Falls dol, On p. 99 
of same bulletin E, O. Ulrich and H. P. Cushing replaced Greenfleld la. 
(preoccupled) with Hoyt ls, which they treated as a Jocal basal memb, 
of Little Falls dol. and as overlying Theresa fm. or “passage beds” in 
Mohawk Valley, the name Theresa fm. being applied to apparently the 
same beds that Clarke named Galway fim. In N. Y, Stute Mus, Bull. 145, 
1910, Cushing described Potsdam ss, of Thousand Islands region as 100 
ft, thick, consisting of red, white, and buff quartz ss, with 0 to 20 ft. of 
coarse cgl. at base, and overlain by Theresa dol. (consisting of 35 ft. of 
hlue-gray sandy mag. Is. with beds of weak sg, “constituting division A 
of Brainerd nnd Seely's Beekmantown, but not Beekmautown" ) 

In 1911 (Geol. Soc, Am, Bull, vol. 22) E. O, Ulrich assigned Little Falls, 
Hoyt, Theresa, ond Potsdam fms. to Saratogan epoch of his Ozarkiun 
system, mt all N. Y. State Geol, Surv. and Canada Geol, Surv. pub- 
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lieations up to 1926, inclusive, continued to classify Potsdam s3. as 
Camb, In 1923 (Smithsonian Misc. Coll, vol, 67, No, 8, p. 460) €. D. 
Walcott recognized Ulrich’s Ozarkian as a distinct system, and assigned 
to it the same N. Y. fms. that Ulrich assigned to it, but he stated (p. 469) 
that fauna of Hoyt Is. and upper part of Potsdam as. is comparable with 
that of lower Mons of Alberta, and (p, 470) that fauna of lower Mons 
is “predominantly Upper Cambrian.” 

In 1915 (Geol Soc. Am. Bull, vol. 26, pp. 259-291) G. H. Chadwick de 
scribed "Upper Potsdam" (Keeseville?) as white ss. and the underlying 
typical Potsdam 838. às mostly red, the former being overlain by Theresa 
mized beds or fm. In 1916 (N. Y, State Mus. Bull, 191) H, P. Cushing 
included the white ss. in Potsdam ss. of Ogdensburg and adjacent quads. 
In 1919 (N. Y, State Mus. Bull, 213, 214) W. J. Miller stated that Pots 
dam ss, (underlying Theresa fm.) is well represented in St. Lawrence, 
Champlain, and Mohawk Valleys; that in SE. Adirondacks it extends, 
ns outliers, as far as Wells (Hamilton Co.), North River (Warren Co.), 
and Schroom Lake (Essex €0.), and that it is oldest Camb, fm. in 
northern N. Y. where Middle and Lower Camb. ure unknown. The 
same year H, I, Alling stated (N. Y. State Mus, Bull 207, 208) that 
"white Potsdam" ss. is Keeseville ss. of many geologists. In 1920 
G. H, Chadwick doubtfully identified “white Potsdam" ss. as Aeeseville 
s$, and stated that possibly there is an uncon. btw. it and the underlying 
typical red Potsdam sz. and cgla. 

In 1925 (N. X. State Mus. Bull, 259, pp. 49-50) EL P. Cushing and D. H. 
Newland stated: From Potsdam W. to Clayton the Potsdam ss, is 
rather thin, and in places where the Precambrian floor was highest 
on the granites and garnet gneisses, for example, it may entirely fail, 
and Theresa fm. lie on Precambrian. Bast of Potsdam the fm. rapidly 
thickens by the successive addition of beds at base, In other words, 
the thin fm. present from Potsdam to Clayton represents only. summit 
of the fm, as it occurs more to eastward, This upper part consists 
largely of somewhat cale, not extra-resistant ss., of brown or while 
color, carries marine fossils sparingly, and seems an unquestionably 
marine fm. The ss. found in these residual patehes in Gouverneur 
quad, differs from above in color and in being very vitreous and hard 
and noneale, except locally when in immediate contact with ls. Angnlar 
blocks of hard red ss. are also found as pebbles in the basal egls, The 
phenomena are quite as they are in Thousand Islands region and, as 
shown in rept on that dist, suggest that this lower, hard ss, is mate- 
rially older than the ordinary Potsdam of the region, although it is 
not thought to be older than basal part of Potsdam ss. of Clinton Co. 
It also seems to be a nonmarine fm. The evidence is not yet clear, 
however, as to precise significance to be attached to observed phe 
nomena, It is quite certain that the deposit of the sand in these hol- 
lows of the old surface was not immedintely followed by the sands which 
form the general Potsdam of the region, but that a time interval lny 
between. Whether this was a long interval, or a compuratively short 
one, is at present not known. Writer is of opinion the older sand here 
is npprox.—basal part of fm. as it appears in Clinton Co., and that the 
other, in like manner, is—the summit, and that there is nothing here 
equiv. to middle div. of fm, in Clinton Co. It is quite possible, however, 
that there is a break btw, the lower and middle divisions of fm. there, 
and the whole fm. is very thick, at least 1,280 to 1,500 ft, There is 
at hand today very little direct evidence in substantiation of the above 
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opinion, The general Potsdam of this NW. urea is very thin and is 
nnquestionalle equiv. of extreme summit of the fm. in Clinton Co, The 
precise age of the basal sands of these hollows is nn entirely open 
question. 

The early practice of applying the name Potsdam ss. to any ss. or sss. 
occupying a somewhat similar strat, position in the Middle States has 
in recent years been questioned, and present tendency of geologists is 
Lo treat Potsdam ss, as a local (N, Y, and southern Canada) fm. The 
U, S. Geol Survey now classili¢s the Potsdam ss. as Upper Camb. 


tPotsdam period, 
A term applied in some early repts to +Caleiferous sandrock (Beekman- 
town) and underlying Potsdam as.; also to Upper Cambrian epoch of 


America. 


*Potsdam group. 
A term upplied in some early: repts to Potsdam ss. and also to Upper 


Cambrian series, 


tPotsdam limestone. 

A term applied in some early repts to dolomitie beds formerly included 
in top of Potsdam ss, but later separated and named Theresa fm. (See 
under Potsdam ss.) In 1886 (Ain. Jour. Sei, 3d, vol. 31, pp. 125—133) 
W. B, Dwight applied Potsdam ls. to 300 ft, of aren, Is. and dol, in 
Dutchess Co, N. ¥., later (1927) identified by E. B. Knopf (from 
contained fossils) as Hoyt dol. and described as overlain by Rochdale 
la (of Beekmantown age) and underlain by Stissing Is. (of Middle? and 


Lower Camb. age). 


+Potsdaminn. 
t Potsdamie 
Names upplicd in some early geologic repts to Upper Cambrian series, 
See U, 8. G, S, Bull, 769, pp. 941-97. 


tPottawntomie formation. 

Pennsylvanian: Eastern Kansas. 

E. Haworth, 1895 (Kans, Univ. Geol, Surv. vol. 3, pp. 92-94). Pottawnatamie fm 
Group of strata well Hzited atrntigraphically by [top of] Pleasanton shales 
below and (base of] Lawrence shales above 

H. Hinds and F. €, Greene, 1915 (Mo. Bur. Geol and Mines vol 13), divided 
Pottawatomie fm, Into Kansas City, Lansing, nnd lower part of Douglas fms., 
nnd the name has now been abandoned by Kans, Geol Surv. Jt €. Moore, 1936 
(Kana, Geol Sary. Bull p. 76), stated that Pottnwntomie fm. of Haworth, 
1895, extended from base of his (Moore's) 19360 Bronson group to top of his 
1930 Lansing group. 

Named for Pottawatomie River, SE. Kans., "which rises near the Stanton 
ls. the uppermost one of the complex, and flows over the gently up 
turned edges of n number of the fms. here included.” 


tPottiwatomie series. 

Pennsylvanian: Kansas, Missouri, lowa, Nebraska, and Oklahoma. 

hk. € Moore, 1931 (Kane Geol Soe, Sth Ann. Field Conf, Guidebook, correlntion 
chart}. Pottawatomie series extends from uncon. at top of sh, overlying Tatan 
ls. down to top of Pleasanton sh, Underlies Virgil series and overlies Des Moines 
neries. 

R. €. Moore, 1932 (Geol. Soe Am, Ball, vol. 43, No. 1, pp. 279-280), [See this 
reference under Virgil serice.) 

R. €, Moore, 1937 (Kans, Geol Soc, 6th Ann, Field Cont. Guidebook, pp. 88, 06), 
discarded Pottawatomie serice and revived Missouri neries, for the rocka btw, his 
Virgil series and De» Moines series, 
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Potter formation 

Tertiary (Pliocene): Panhandle of Texas. 

L. T. Patton, 1923 (Univ. Tex, Bull, 2330, pp.78-80). Potter fm—Coarsely strati 
fied sand and gravel somewhat firmly cemented by calcium carbonate. Color 
slightly darker than overlying Coetas fm., being of reddish cast. Is strongly crom 
bedded at many localities, These beds have been called “mortar beds," but it is 
not proposed to clas= all "mortar beds" as Potter fm., but only those beds that 
have a definite relation to overlying Pliocene Coetns fm. Thickness 78 to 100 ft. 
Characterized by large numbers of wnter-worn fossils, mainly Gryphaca, which 
have been weithered ont of earlier fms. These fogsila are not found in Coetus 
fm. Hests uncon. on Triassic and on Perm. rocks. Is either Plio. or pre-Plio. Tert. 


It seems to be present opinion of most if not all workers that there is no 
Mio, in this part of Tex., and that the deposits of Llano Estacado are 
àll Plio. They are mapped as Ogallala fm. (Plio.) on 1987 map of Tex. 


Potter parvafacies. 

Devonian or Carboniferous: Northern Pennsylvania. 

K. E. Caster, 1034 (Bulls. Am. PaL, vol. 21, No, 71, p. 31). The red parvalacies 
of Catskill magnafacles may well be called Potter parvafacies, from red develop 
ment of Venango stage In Potter Co., Pa. The next enstern facies development 
of Venango stage, which is within Tioga magnafncies, might appropriately be 
ealed Bikland parvafacies, from area about Elkland, Pa. This parvafneles was 
originally mistaken for eastern extension of Oswayo ah 


Potter Farm formatlon. 

Middle Devonian: Northeastern Michigan (Thunder Bay region). 

A. S. Warthin, Jr., and G. A. Cooper, 1935 (Wash, Acad. Sci. Tour, vol, 25, No. 12 
pp. 524-526). Potter Farm fm.—HBlue to gray sh. alternating with crinoidal «ub 
lithographic or argill, Iss. of Small latera] extent, containing fauna characterised 
by Oyvtindrophyllum. Grentest measured thickness, 30 fr. Is middle fm, of 
Thunder Bay stage Separated from overlying Partridge Point fm. by covered 
interval of TO ft. Lies on Norway Point fm. Type loc, Fred Potter farm, E. halt 
of gees, 18 and 19, and sec, 20, T, 31 N., R. 8 E, Alpenn Co. 

fPottsboro subgroup. 

Lower Cretaceous (Comanche series) : Northeastern Texas, 

R. T. Hill 1901 (U. S. G. S. 21st Ann. Rept., pf. 7, pp. 121, 247, 270, 280-288). 
Pottaboro subgroup—Uppermost subgroup of Denison beds. Includes Grayaon 


maris above (15 ft. thick) and Main Street Is. below (10 ft. thick). Overiles 
Pawpaw fm. and underlies Woodbine sand, 


Named for Pottsboro, Grayson Co. 


Pottstown shale. (In Newark group.) 

Upper Triassic: Southeastern Pennsylvania (Bucks and Montgomery Conn- 
ties). 

B. S. Lyman, 1893 (Pa. Geol. Surv. geol, and topog. map of Bucks and Montgomery 
Counties) and 1895 (2d Pa. Geol. Surv. Summ. Final Rept. vol. 8, pt. 2, pp 
2580-2688). Pottstown sholes.—KMKed shales with a few scattered green layers; 
10,700 ft. thick. Overlie Perkasie shales and uncon, underlie Potomac sands. Ex 
Posed at Pottstown, 


Corresponds to upper part of Brunswick sh. of Newark group. 


Pottsville formation (niso Pottsville group), 

Pennsylvanian: Pennsylvania; southern Ohio, Indiana, and Illinois; Ken- 
tueky, Tennessee, northeastern Mississippi, Alabama, West Virginia, Vir 
ginia, and Maryland. 

J, P. Lesley, 1876 (2d Po. Geol. Surv. Rept. L, App. E, pp. 221-227). Pottsville 
Serat cul. (Millstone Grit, No. XII), 69 ft. thick in Boyd's Hill gas well nt 
Pittsburgh, Pa. Overlies Mauch Chunk Umbral Red sh, and underlies Lower 
Productive Coal Measures. [Type ioc, not stated.] 

C. A. Ashburner, 1877 (Am, Phil, Soe. Proc, vol. 16, pp. 520, 525), Porteville 
(Beral) cot. (Millstone Grit, No. XII).—Pottsville is new nome proposed by 
present [Pa.] State Geologist [J. P. Lesley]. Unüderlies Allegheny River Coal 
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Measures and “overlies Mauch Chank red gh, Divided into Piedmont ss, (160 ft. 
thick) at top, Kanawha River Coal Series, nnd, at base, the Conglomerate proper 
(80 ft. thick). 

J. P. Lesley, 1877 (2d Pa. Geol. Surv. Rept. Uy, p. xxlil). Pottariive opl. (Serat) 
Extenda from base of Lower Productive Coal Measures to top of Mauch Chunk sh. 
Ie No. XII of Rogers 


The U. S. Geol Survey classifies the Pottsville in most areas as a fm. 
Where divided into two or more named and mapped major units, it 
classifies it as a group and the named subdivisions as fma. The 
present Pu. Geol Survey classifies the Pottsville as n series. In an- 
thracite coal field of NE. Pa. (the typical Pottsville region) the Pottsville 
fm. is 1,200 ft. thick, and three paleobotanie subdivisions of it have been 
recognized by David White and other geologists. For convenience these 
ure called upper Pottsville, middle Pottsville, and lower Pottsville. 
The upper Pottsville extends from base of Buck Mtn. for Twin) coal 
down to base of sss. considered to-—Sharon cgl. memb, of western Pa., 
and includes, toward middle, Lykens No. 1 coal. The middle Pottsville 
extends downward from base of the sss. which are correlated with Sharon 
egL, and ineludes Lykens Nos. 2 and 3 coals and underlying rocks. The 
lower Pottsville includes in upper part Lykens Nos, 4, 5, and 6 coals and 
toward middle the Lykens Valley coal bed. The fm. thins to NE., and is 
only about 200 ft. thick in Wilkes-Barre region 


tPoughquag quartzite. 

Lower Cambrian: Southeastern New York and western Connecticut, 

J. D, Dana, 1872 (Am, Jour, Sci, 3d, vol, 3, pp, 170-186, 250-250), [Describes “the 
quartzite’ of Green Mtn region of Conn. Mass, Vt, and adjacent parts of N. Y, 
Casually alludes to it on p. 181 as Green Mtn Qteite, On pp. 250-250 th» qtxite in 
SE, N. Y. is described under heading “Quartzite of Poughquaz, Dutchess Co., N. Y.“ 
In one place on p. 250 it is casually alluded to as Poughquag qtzite, Throughout 
reat of articles cited the fm. is simply called "the qtzite," The qtzite at Poughquag 
“is in general evenly bedded. While there are hard compact layers, many are very 
thin and friable, looking sometimes as if argill., though really consisting of fine 
quartz sand, This finer kind is often a little silvery, with micnceous or talcold 
scales, and sometimes contains traces of chlorite.” Stratification varies little from 
horizontality. Rest» uncon. on Archean. The “overlying” Stockbridge ls, (“the great 
metamorphic Is. of Green Min range") is frequently mentioned in articles cited 
above, and it is also referred to as “Pawling Ls," “Poughquag Is," and “Stissing 
und Barnegat 18." The qtzite is regarded as older than the 18, and uncon, with 1t.] 

F, J. H. Merrill, 1902 (U. 8. G. 8. New York City folio, No. 83, distributed in August 
1902). JPoughqueg qtsite ia so named from its probable strat, equivalence to the 
qtzite of Dutchess Co., which bears game relation to the dol, above ond the gneiss 
below as the qtzite within Harlem quad. ‘The Dutchess Co, qtzite contains Lower 
Camb, fossils at Stissing. The qtzite varies from almost white to brown in color, 
is characteristically thin-bedded, occasionally massive, often with muscovite or 
tourmaline developed along bedding and cleavage planes. Thickness in Harlem 
quad. 1 to 30 ft., but at type loc, (rallrond cut at Poughquag, N. Y.) over 100 ft. 
is exposed, Rests, with sharp contact, on preCamb., and ia overlain by Stock- 
bridge Ix, the basal beds of which integrate with top beds of the qtzite. [The qtzite 
of Harlem quad, has since been proved to be of pre-Camb. age, and is now called 
Lowerre givite.) 

E, C, Bekel, 1902 (N. Y. State Mus, 54th Anm. Rept., pt. 1, pp. 7145-1146, r167; 
recelved. in library of U, S. Geol. Survey about January 2, 1903). In Dutchess; 
Orange, Putnam, and Westchester Counties a relatively thin qtzite usually underlies 
the Cámbro-Sil, Iss, [Deserlbed under heading “Stockbridge and Barnegat 158." 
the blue 1& of Orange and SW. Dutchess Co. being called Barnegat, and the 1s, of 
"the other southeastern counties and western New England” being called Stock 
bridge.) In Stissing Mtn and at other points this qtzite haa been found to contain 
Lower Camb. (Georgian) fossils, It ig essentially continuous, stentigraphicnlly, 
throughout the counties above named, few contacts of Stockbridge ]& with pre- 
Camb, gneisses [uiling to show this intervening gt#ite. Ia its ithologic character 
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it is very uniform. Dr. [F, J, H.] Merrill described it In 1896 as Lowerre qtzite, 
while the names Vermont and Cheshire have been given it by New England geologists 
The name recently adopted for it is Poughquag qtzite (Dana 1872) in recognition of 
fact that its thickness, lithologic character, and strat. position are well shown at 
Poughquag, Dutchess Co. N. Y. 

The U. S. Geol, Survey has since 1914 used the older name Cheshire qtzite 
for the Lower Camb, qtzite of SE, N. Y. to which local name “Poughquag” 
has been applied, The N. Y. State Survey, however, continues to use 
the local name, (See also tStissing qtzite.) 


+Poughquag limestone. 


J. D. Dana, 1872 (Am, Jour. Sci, 3d, vol 3, pp. 179—186, 250-256), frequently 
mentioned Stockbridye Is, "the great metamorphic ls, of Green Mountain range,” 
and also called it “Pawling |&," “Poughquag 1s," “Stissing and Barnegat 
because exposed at or near those localities in Dutchess Co, N. Y. “The qtzite of 
region is considered to be older than the Is, and uncon. with it" In places hw 
used Pawling (Stookdridge) la. He also stated that the Stockbridge Is, extends 
from Canaan, W. of S., through Dover to Pawling; that it continues beyond latter 
place southward along the valley for 7 or 8 mi,, where both valley and 1s. narrow 
out: and that the Poughquag and Pawling Iss. appenr to be identical, 


The U. S. Geol. Survey uses Stockbridge for this 1s. The N. Y, State Survey 
repts use local names Wappinger ta, and Barnegat Is, 


Poul Creek formation. 

Oligocene: Southeastern Alaska (Yakataga district, Controller Bay region). 
+). Poul Creek 
't sandy), thin- 


N. L. Taliaferro, 1932 (Geol, Soc. Am, Bull, vol, 48, No. 8, pp. T 
fm.—Dark hard platy blue-gray shales (in part calo. and in pe 
bedded sss., cgis. (of stream, beach, and glacial origin), occasional thin argil, 
bloe-gray lss., and a few beds of glauconitie gs. The shales greatly predominate, 
especially in lower part, and make up fully 75 percent of fm. Glauconitic sas. are 
also present, but not 50 numerous oa In the conformably overlying Yakatagn fm. ; 
they are osually thin, but one with thickness of 25 ft. was noted, Thickness 
8,000+ ft, Named for exposures along Poul Creek, Yakataga dist. A fairly large 
fauna was obtained from various parts of both Yakstaga and Poul Creek Pma, 
According to B. L, Clark both are of upper Olig age, and= Blakely horizon of 
Wash, and San Ramon horizon of Calif. 

B. L, Clark, 1932 (Geol. Soc. Am. Bull, vol, 43, No. 3, pp. 797-846). [ Deserlbed 
the fossils collected by Taliaferro, ond said (p. 799):] All determinable species 
from Yakataga fm. occur also in Poul Creek fm.; the change in lithology is not 
accompanied by a change in fnuna—it belongs to one Zone, the Blakely horizon 
as recognized in Wash, which is considered by writer to be upper Olig.; it is 
correlated with that of San ltamon fm, of Calif. 


Poultney slate. 
Lower Ordovician (Beekmantown): Southwestern Vermont (Rutland 


County). 
A. Keith, 1982 (Wash. Acad. Sci. Jour, vol. 22, pp. 360, 408), Poultney #?—Matiniy 

sl., which becomes lighter, or even white, on exposure Moat prominent 
ure is white or light-gray chert which appears in very thin seams or in massive 
beds 1 ft. or more thick, Resists erosion and outcrops abundantly Named for 
good exposures in town of Poultney at bdy of N. Y., 7 mi. SW, of Casticton [in Car 
teton quad.]. Underlies Indian River sl, (red) and rest» uncon. on Hooker st 
(Lower Camb.). 


Poundridge granite. 
Age (?): Southeastern New York (Westchester County). 
G. K. Bell, Jr., 1986 (Geol. Soc. Am. Proc, 1935, p. 65). Poundridge granite oceupies 
most of Poundridge (New York State Park) Reservation in NE. Westchester Co. 
N. Y. Massive pink gneissoid biotite granite, rich in soda, and with abundans! 
pegmatite facies, Writer is inclined to correlate it with Yonkers granite. 
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Poverty Run limestone. (In Pottsville formation.) 

Pennsylvanian: Southeastern Ohio (Muskingum County). 

W. Btout, 1918 (Ohio Geol, Surv., 4th ser., Bull. 21, p. 65). Poverty Run memb,— 
Consists of (descending) : Ore, 4 in.; calc, sh. 1 ft.; gray fossiliferous 1s, of 
marine origin, D in. Lies 26 ft. 4 in. below Lower Mercer or No. 3 coal, and 5 ft. 
abore Vandusen coal, Fully exposed on Poverty Run, Muskingum Co, 

H, Morningstar, 1022 (Ohio Geol Surv., 4th ser, Bull, 25, p. 28), Poverty Run Is. 
of Stout (1918) is same as Lowellville Is, of Lamb, (1010). 

W. Stout, 1927 (Ohio Geol, Surv 4th ser, Bull, 31, p. 97), Lotoellville or Poverty 
Run ts, ia oldest known marine 1s, of Pottsville fm. of Ohio, Lies in interval btw. 
Vandusen coal nnd Lower Mercer clay. 


Poway conglomerate. 

Tertiary (Eocene) : Southern California (San Diego County), 

A, J. Ellis, 1919 (U. 8. G. 8. W. &. P. 446), Poway cgl.—Chiefly cgis. but lenses 
of crows-bedded sand and thin layers of marly clay are exposed in some canyon 
walls. Forms Poway Mem and occurs in narrow belt extending from that mesa 
E. to Witeh Creek, Also wel] exposed near town of Poway, aud forms S. wall 
of Poway Valley. Max. thickness W, of Foster about 1,000 ft. No fossils found 
and relations to marine San Diego fm. not determined, but probably is somewhat 
older than upper part of the Sau Diego. Rests on pre-Tert. crystalline rocks. 

M, A. Hanna, 1926 (Calif. Univ. Pub, Dept, Geol, Sci. Bull, voL 16, No. 7), said 
fauna is EO, and tentatively correlated the fm, with Tejon frm. 

W. J. Miller, 1935 (Geol. Soc. Am. Bull, voL 46, No. 10, p. 1555Geol. Soc. Am. Bull, voL 46, No. 10, p. 1555). Weiter is 
unable to answer the following pertinent questions regarding Poway ogl.: Did it 
ever extend across central and southern parts of Ei Cajon Valley? If how 
was it removed? Is it atream-cut? if so, by what stream? Is it wave-cot, as 
suggested by Ellis? Are the so-called marine terraces of Ellis in reality stream 


terraces ? 


See also under Ballena gravel. 


Powderhorn granite, 

Pre-Cambrian: Central western Colorado (Gunnison River region). 

J. Hunter, 1928 (U. 8. G. 8. Bull. 777) Powderhorn granite group.— Comprises 
a large number of genetically related and locally metamorphosed intrusive masses, 
forming an intricate complex of granite types, whose composition is believed to 
be nearly uniform but whose texture i» strikingly diversified The rocks range 
from xranite porphyry (near a rhyolite porphyry) tò coarsely porphyritic granite, 
Three types—zranite porphyry, porphyritic biotite granite, and gray biotite granite 
bave been distinguished on map The granites of Powderhorn group everywhere 
eut and are younger than Dubols greenstone, To N, of Powderhorn most of 
divide btw. Cbolla and Goose Creeks consists of these granites 


For 1935 geol map of Colo. this name was changed to Powderhorn granite 
and the fm. wus included in Front Range granite group. 


Powell limestone (also Powell dolomite) 

Lower Ordovician (Beekmantown): Northern Arkansas and southeastern 
Missouri. 

A. H. Purdue and H. D. Miser, 1916 (U. S, G. S Bureka Springs-Harrison folio, 
No. 202) Powell I-—Lightgray to greenisb-gruy mag. ls, with some sh. and 
locally a bed of Is. , nt tose, Thickness 0 to 200 ft Uneon, underlies Everton 
is. and uncon, overlies Cotter dol. The fm. was named by E. O. Ulrich (unpub 
lished] from exposures ut Powell Station, on White River branch of St. Louis, 
Iron Mtn & Southern Ry, 

E. T. McKnight, 1935 (U. S. G. S. Bull, 853), Believed by E. O. Ulrich to underlie, 
uncon., Smithvile fm. [See under Smitheilte fm.) 


Powell sand. 
A subsurface unit, forming lower 100 ft. of Nacatoch sand, of Powell oil 
field, eastern Tex, 
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Powell moraine. 
Pleistocene (Wisconsin stage): Central Ohio, Shown on moraine map 
(fig. 8) in U. S. G. S. Columbus folio (No. 197), p. 12 Named for Powell, 
Delaware Co, 


Powelton shale. {In Allegheny formation.) 

Pennsylvanian: Central southern Pennsylvania (Huntingdon County) 

I. C. White, 1885 (2d Pa. Geol Surv. Rept. T, pp. 61-62). Powelton shales. — 
Chiefly shales, but in places gray ss. replaces the sh. to considerable extent, Thick 
ness 50 fr. WUnderlie Barnett coal and overlie Cook (Fulton) coal Named for 
village in Huntingdon Co. 


Powers Bluff quartzite 

Pre-Cambrinn (middie Huronian): Central northern Wisconsin (Wood 
County) 

8. Weidman, 1907 (Wis. Geol. Nat. Hist. Surv. Bull. 16, p, $2). Powers Bluff qtzite.— 
Medium- to very fine-grained, mainly pinkish qtzite. Thickness surmised to be 
perhaps 1,000 ft. Forms main portion of Powers Bluff, near Arpin, Wood Co 
In isolated exposures S. of Powers Bluff the qtzite is generally coarser and whiter 
than that of the bluff. On SE. side of Powers Bluff it is overlain by egl. con- 
taining detritus of Powers Bluff fm. and grading upward into medium to conr 
grained qitzite, May be Rib Hill qtzite. igned to lower Hurobian (?). 

C. R. Van Hise and C. K. Leith, 1911 (U. 8S, G, S. Mon, 52, chart opp, p. 598), 
assigned this qtzite to middle Hwronian 


Powwow conglomerate member (of Hueco limestone restricted), 

Permian (?): Western Texas (Hueco Mountains). 

P. R. and R. E. King, 1920 (A. A. P. G. Bull, vol. 13, pp 909, 911), Above the 
beds of Strawn age are lss, containing Canyon and Cisco fossils, OChaetetca dis 
absent, and a zone of Fusulinetla meekt occurs at base. Uppermost beds contain 
Cisco fusullalds (identifications of €. O. Dunbar) Near top is a mem, of cyl 
nnd red beds, which is folded with the rest of the Carbf. The red beds are well 
exposed from 2 to 5 mi, S of Hueco Canyon along main escarpment of Hueco 
Mtns, and for them the name Moowow is proposed, from Powwow Canyon 314 ml. 8. 
of Hueco Canyon, which is followed by the new EI Pase.Carlsbad highway. 

P.H, King, 1934 (Geol Soc, Am, Hull, vol, 45, p, 743) Powwow cor. memb. of 
Huceo W., unnamed then, was correctly placed above the uncon. by J. W. Beede 
(Univ. Tex. Bull, 1552, p. 14, 1920), but was erroneously grouped with the 
strata below the uncom, by P. B. and R. D. King in publication cited above. 


Poxino Island limestone (In Wills Creek shale.) 

Silurian: Northeastern Pennsylvania (Monroe County). 

I. €, White, 1882 (2d Pa. Geol. Surv. Rept. Gy, pp. 140—147, 224).  Porino 
Islamd la—Very hard bluisheray fossHiforous crystalline l3, in thin layers. 
Thickness 5 ft Underlies Poxino Island shales and rests om 5 ft. of greenish 
shales which lie on Clinton red sh. Exposed only im steep bluff on Delaware 
River opposite Poxino Island. Lowest memb, of Lower Helderberg serier. 

I. C. White, 1883 (2d Pa. Geol. Surv. Rept. G;, p. 94). The Voxino Island sh 
nnd underlying Porino Island Ix. are not Lower Helderberg, but belong to Salina 
group. 


Is n Is. in basal part of Wills Creek sh. 


+Poxino Island shale, 

Silurian (Cayugnn): Northeastern Pennsylvania (Monroe and Carbon 
Counties). 

I. C. White, 1882 (24 Pa. Geol, &gurv, Rept. Ga pp. 77, 145-140). Porino Island sh— 
A series of buff, greenish, and varlegated, limy shales, unfossiliferous, underlying 
Bossardville Is. nnd overlying Poxino Island Is. ‘Thickness 200 ft. Exposed in 
bluff of Delaware River in Middle Smithfeld Twp, opposite Poxino Island. In- 
eluded in Lower Helderberg fm. [LMetderberg]. 

I. C. White, 1883 (2d Pa. Geol, Surv, Rept. G, p. 94),  Peorino Island ah. and 
underlying Poxino Island bs belong to Salina group, and not to Lower Helder- 
berg 


Essentially same as Wills Creek sh., better-established name 
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Pozo formation. 

Tertiary (Pliocene?) : Southwestern Nevada (Goldfield district), 

F. L. Ransome, 1909 (U. 8. G. S. P. P. 66, pp, 28, 70, etc.). Pozo fm.—Rouzhly 
bedded, imperfectly assortel cele, associated with some soft as. Mainly of 
volcanic derivation, andesitic, basaltic, and pumiceous fragments being abundant 
Fiuviatile, "Thlekness 0 to 100 (2) ft, Conformably underlies Spearhead rhyolite 
and uncon. overlies Siebert [KMemeratdn) fm Name for exposures in Pozo 
Canyon 


tPrairie diluvium. 
Descriptive term used in early La. repts to inelude the Quat. alluvium, 
yellow loam, and loess, 


Prairie formation 
A term applied in early Ul. and other repts to the Plelst, loess, 


Prairie Bluff chalk. 

Upper Cretuceous: Southwestern Alabama. 

A. Winchell, 1557 (Am. Ass, Adv, Sel, Proc, vol 2, pp. 83, 84, 90). Prairie Bluff 
ls,—Whlite ls., © ft. thick, exposed at top of section nt Prairie Bait, Jümbraces 
in upper part a bed of dark-colored disintegrated Is. 4 ft. thick, containing obscure 
caste of fossils; lower portion abounds in them, ond base 1s almost entirely made 
up of Hrogyra costata and Gryphaea mutabilis, in very fine state of preservation 
I have not seen Tert, beds In immediate saperposition above thia, but I presume the 
Prairie Blu Ja. is Black's Bluf Is. and ia uppermost memb, of Cret. series 
of Ala 

L. W. Stephenson, 1917 (Wash. Acad: Sel Jour, vol 7, p. 250) Prairie Bluff 
tongue of Selma chalk ia revival of Winchell’a name Prairie Bluff is, for the 
chalk or "hr" exposed In Prairie Bluff, Wilcox Co. Te contemp, with Oktibbeha 
tongue of Miss, nnd extende E. from main body of Selma chalk in Marengo Co. 
nearly through Wilcox Co It appears to be [ia now known to be] separated 
from underlying Ripley sand by an uncon 


L. W. Stephenson and W, H. Monroe in April 1927 proposed that the 
Prairie Bluff deposits be raised to rank of a fm., designated Prairie 
Bluff chalk, uncon, overlying the Selma chalk restricted in a limited area 
in Miss, and Ala. und elsewhere uncon, overlying the Ripley; and that 
the definition of Prairie Blnff be expanded so ns to include the deposits 
heretofore designated “Oktibbeha tongue of Selma chalk,” which was 


discarded. This is present approved name and definition of U. S. Geol. 
Survey. (See A, A. P. G. Bull, 1937.) 


Prairie Bluff limestone. 
See Ist entry under Prairie Bluff chalk. 


Prairie d'Ane clay. 

Pleistocene: Southwestern Arkansus. 

R. T. Hill 1888 (Ark. Geol Surv. Ann, Rept. 1888, vol. 2, pp. 32-33, 46-47, 188). 
Prairie d'Ane clay —Unetratified white or yellow clays, of not very great thick- 
ness, sometimes mixed with silleeous gravel, »parsely embedded in places and in 
other places constitating well-defined hummoeks, some 15 ft. iu diam, Forms 
Prairie d'Ane at Prescott, Prairie de Roan at Hope, and Bois d'Arc Prnirie 10 
ml & of Washington.  Overlies Arkadelphia shales or high bluff sanda, or 
chalky Cret. maris. [On p of book cited these clays and gravel are called 
Prairie de Roan div. On p. author used (in heading) "Prairie d'Anc or 
White clay tills" om p. $3 he used (in heading) “White Prairie d'Ane clay."] 


Named for exposures in Prairie d'Ane at Prescott, Nevada Co, 


Prairie de Roan division. 
Pleistocene: Southwestern Arkansas. 
R. T. Hill, 1888 (Ark. Geol. Surv, Ann. Rept. ISSS, vol. 
clay and gravel till, called Prairie de Roan dit on p. 29, 
under bending Prairie d'Ane or White clay tilt, q. v.] 


Named for Prairie de Roan at Hope, Hempstead Co. 


2. pp. 29, 33). [White 
but on p. 33 described 
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Prairie du Chien group. 

Lower Ordovician (Beekmantown): Southwestern Wisconsin, southern 
Minnesota, Town, nnd western Minois 

H. F. Bain, 1906 (U. 8. G. & Bull. 294, p. 18). Prairie du Chien fm.—Geographk 
name to replace “Lower Magnesgian" of early ropta Includes (descending) : 
Shakopee or Willow River dol (approx. 40 ft. thick); New Richmond ss. (15 to 
130 ft. thick); and Oneota dol (200 to 225 ft. thick). Reste on Camb. and is 
uncon. overlain by St. Peter ss. 

For many years the Prairie du Chien has been treated as a group and the 
Shakopee, New Richmond, and Oneota as fms. The Shakopee and New 
Richmond were for a time classified by U. S. Geol, Survey as Lower Ord 
(Beekmantown) and Onecota dol (formerly clussified as Lower Ord.) 
was classified as Camb, or Ord, it being assigned by E. O. Ulrich to 
his Ozarkian system, A, ©. Trowbridge and G, I, Atwater (Geol, Soc. 
Am. Bull, vol. 45, pp. T 1934) wonld include all of Prairie du 
Chien group in Lower Ord, and it is so classified in Rept, 9th Ann 
Field Conf. Kans. Geol, Soc. (1985) and by U. S. Geol. Survey. 

See also under Oneota dol, New Richmond s3., and Shakopee dol, 

Named for exposures in vicinity of Prairie du Chien, Wis. 


Prairie River granite 

Pre-Cambrian: Northeastern Minnesota (Itasca County) 

G, R. Culver, 1894 (Minn. Geol. Nat. Hist. Surv. 22d Ann. Rept., btw. pp. 102 
and 114). Prairie River granite exposed in SEM SEX, sec, 32, also sec, 33, 
and abundantly in sec, 324, T. 56, R. 25, in Itasca Co, Is a finegrnined grny 

phases and contains some bodies of achiat, which were 


rock with some gneissic 
taken to indicate the granite ie eruptive 


Prairie Rock limestone, 
Upper Cretaceous: Mississippi 
E. C. Eckel, 1905 (U. & G Bul. 243, pp. 206-219), and A. F. Crider, 1905 (U. 8. 
G. 8. Gull. 260, pp. 516 ) [Both of these repts refer to la. In Selma chalk at 
Prairie Kock as Prairie Kock lx Crider states (p. 515) that the Is, is quarried on 
SW. side of Bogue Chitto Creek, 44 mi. E. of Prairie Roek., Bogue Chitto Creek is 
in Neshoba and Kemper Counties, NE. Miss.] 


Pratt eoal group. 

Pennsylvaninn; Central Alabama. 

A group of coal beds in Pottsville fm, of Warrior coal field, the top coal 
lying 210 to 260 ft. below Camp Branch ss. memb.. and the coals occurring 
within a vertical section of 150+ ft, Includes Pratt coal (at top), Nickel 
Plate (Cardiff), American (Double), Curry, and Gillespie conls, 


Prattsburg sandstone and shale 

Upper Devonian: West-central New York. 

J. M. Clarke, 1908 (N. Y. State Mus, Hdb., 19, p. 25 and chart). Prattaburg sa 
carries an early Chemung fauna, but is siratizraüphiesly continuous with Wiscoy 
sh., which carries a Portage fauna. 

J. M. Clarke and D. D. Luther, 1904 (N. Y. State Mus. Bull 6: Prattsdurg os 
and sh—Top diy, of Chemang beds in Canandaigua and Naples quüds,  Overlies 
High Point ss. Thickness 500 to 625 ft. Upper 200 to 400 ft, consista of light 
bluisu-gray sss, usually in lentils and compact or uneven layers, with interstrati 
fled shales (m ly blue and hard, but black and slaty layers ocenr frequently). 
Lower 200 to j ft, consists of ssa, (mostly olive gray, rather soft and schistose 
or in thin even layers) and shales (in part soft and blocky, but blue, ollve, and 
black layers also occur), Which lie in horizon of Wiscoy shales, but the Wiscoy 
carries à Portage foun [For Clarke and Lother 1005 see 1905 item under Weis- 
coy sh.] 

D. D. Luther, 1906 (N. Y, State Mus, Bull. 101). Wiscoy (Prattsburg) ehates.— In 

Penn Yan-HMammondsport quads. the Pratísburg shales and flags are mostly shales 
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or thin blocky or shnly sss. 250 ft. thick, and contain many Chemung and few 
Portage fossils; but in Genesee River section at Wiscoy the beda are soft, shaly, 
nnd somewhat cale, and contain only Portage fosslls, 

G. H. Chadwick, 15 (Geol. Soc, Am. Bull, vol. 34, p. 60) [Table shows upper part 
of Prattsburg sss. ass= basal Chemung and lower part ase Wiscay xh. ( pee-Chemunug). 
Underlying fm. is called Highpoint es. and overlying fm. is called Gowanda.] 

W. Goldring, 1981 (N. Y, State Mus. Hdd. 10, p. 860). Prattsburg as. ia included in 


Portage group 


Named for occurrence at Prattsburg, Stenben Co, 


Praysville porphyry. 
PreCambrian (Keweenawan): Northern Michigan. 
k. D. Irving, 1883 (U. S5. G. S. Mon. 5, pp. 81, 176, 177). Suffolk or Praysctle por 
phyry, Occurs on Old Suffolk mining loention, Praysville, Keweenaw Point. 


Belongs to Bohemian Range group. 


pre-Kansan drift (Pleistocene). 
A name that has sometimes been applied to the oldest or Nebraskan glacial 
drift, because it is older than the Kansan drift. 


IPremedidial series, 

Nongeographic nume applied by H. D. Rogers (Am. Jour. Sei, Ist, vol. 47, 
pp. 153-158, 1844) to the rocks of Appalachian region including Oriskany 
s& at top and “Pentamerus and Catskill shily Iss.” of N. Y. at base, 
Rogers abandoned the name in his 1858 classification (Geol, Pa. vol, 1, 
pp. 5t, 104—100; vol. 2, pt. 2, pp. 751-115). 

Numed to indicate “forenoon period of the great Appalachian Palaeozoic 
day,” according to Rogers, 1844 citation above. 


tPre-Meridian series, 
TPre-Meridinn limestone. 
Nongeographie names introduced by H., D. Rogers in 1858 (Geol Ps, vol. 
1, pp. 107, 136-127, 272+, and vol. 2, p. 754) for beds stated to be same 


as Lower Helderberg Is. of N. Y. [Helderberg group of present nomen 
clature ]. 


Prescott diorite, 
Late Carboniferous or post-Carboniferous: Western central Magsachu- 
setts. 
B. K. Emerson, 1898 (U. S. G, S8. Mon. 29, pl. St). Prescott diorite A great stock 
of course plagioclase-bornblende rock 
HB. K. Emerson, 1017 (U. 8. G. S. Ball, 597, p. 215 and map). Prescott diorit« 
comprises Packard Mtn in Prescott, Maas, 


Presidio formation. (Of Trinity group.) 
Lower Cretaceous (Comanche series): Western Texas (Presidio County). 
J. A. Udden, 1904 (Univ, Tex. Min, Surv, Bull. 8, pp. 10, 11, 25-30). Presidio 
beda—FossMiferous beds of cel, clay, 18, and ss.. 400 ft, thick, constituting Mth 
ologie unit in sense they have one character in common in which they differ from 
other Lower Cret, divisions, i, e, they are all mixtures of mechanical sediments, 
such oa gravel, sand, and clay, with precipitated carbonate of lime as an original 
ingredient, the jas, being never free from sand and the s rarely free from cule. 
material, Basal tm. of Lower Cret Uncen, overlies Curbf, and underlies Shafter 
beds, Lithologically and stratigraphienlly resemble Travia Peak beds, but differ 
fuunally 
C, P. Ross and W. E. Cartwright, 1035 (Univ. Tex. Bull 3401, pt. 3, pp. 
Presidio fm Uncon, underlies Shafter la Appears to be Identical with Travis 
Peak fm. and may eventually be abandoned 


Named for exposures W. of new shaft of Presidio Mining Co. Presidio Co 
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Presque Isle granite, 

Pre-Cambrian  (post-Keweenawan): Northwestern Michigan — (Gogebic 
range). 

R. C, Alle and L, P. Barrett, 1915 (Jour. Geol., vol. 23, p. 697). Presque Tate 
Qranite,—Acid type. Varies through gradational phases into syenite and diorite 
Mainly massive, but marked gueissosity is not uncommon.  Uncon. underlies 
Copps group in E, part of Gogebic range, 

R €. Allen, 1915 (Mich. Geol. and Biol. Surv, Pub. 18, geol. ser. 15, pp. 23, 30, 50). 
Presque Iste granite intrudes Palms and Ironwood fms. Named for Presque 
Isle River, [In table is placed above Tyler sl.] As mapped may include some 
Laurentian rocks, but greater part is of late Animikie age. 

€. K. Leith, R. J. Lund, and A, Leith, 19 (U. S. G. S. P. P. 184), assigned 
Presque Iste granite to Killarney revolution (post-Keweenawan pre-Cambrian) 


Presque Isle series. 

Middle Devonian: Northeastern Michigan (Presque Isle and Alpena 
Counties). 

X. KR. Pohl, 19 S. Nat. Mus. Proc, vol 76, art. 14, pp. 4, 254). Presque 
Isle serica — newly proposed by A. W. Grabau, on pp 1-308 of un 
published ms. dated in 1915. ‘The fourfold subdivision previously adopted for 
Traverse group in Presque Isle and Alpena Counties has more recently been 
veatvicted by Grabau, the Bell shales now forming lowest memb, of Presque Iele 
perles Graübau's downward succession as now understood is [as listed under 
1930 entry under Traverse fm.]. Fossils listed. Derivation of nate not stated 


Presqu' ile dolomite. 
Devonian: Northwest Territories, Canada, 
A. E. Cameron, 1918 (Canada Geol. Surv, Summ. Rept. 1917, pt. C, p. 26). 


*Preston formation, (In Washita group.) 

Lower Cretaceous (Comanche series); Northeastern Texas, 

R. T. Hill 1894 (Geol, Soc. Am. Bull, vol 5, pp. 202, 303, 826). The Kiamitia 
and Duck Creek beds collectively can appropriately be called Preston beds, In 
honor of Professor Marcou's type loc, where the beds are best exposed Under 
Me Fort Worth beds and overlie Mredericksburg div Are paleontologically m 
single fauna. 


Considered an unnecessary name, as Kinmiehi clay and Duck Creek fm 
are easily separable. 


Named for Preston, Grayson Co, 


Preston gabbro. 

Carboniferous or post-Carboniferous: Eastern Connecticut, 

H. E. Gregory, 1906 (Conn. Geol. and Nat. Hist. Surv. Bull, 6, pp. 74, 115, 153, and 
map). Preston gabbro diorite.— Dark-colored rock which shows m number of varia 
tions and follows a definite gradation from center of mass towards the periphery. 
Includes course porphyritie gabbro, diorite, and quartz diorite. Intraded before 
the metamorphism that reconstructed the rocks of the entire Stute, Covers part 
of Preston Twp. 

Q. F. Loughlin, 1912 (U. 8. G. 8. Bull. 492), mopped and deseribed two facies 
of Preston gabbro—a coarse porphyritie gabbro with large polkilitie phenocrysts 
of dinllaze, and a q«quartz-hornblende gnbbro The Preston. gabbro is older than 
Sterling granite gneiss, It intrudes sed. rocks of Camb. and Curbf, age. 


Preston limestone, (In Wabaunsee group.) 

Pennsylvanian: Southeastern Nebraska. 

G. E. Condra aud N, A. Bengston, 1915 (Nebr. Acad. Sci. Pub. vol. 4, No. 2, pp. 
16, 26, 28). In Missouri River section btw. La Platte, Nebr, and Charleston 
Creek, Kans, Preston Is. is hard, massive, blulsh, breaks into boxlike blocks, and 
is 214 to 3 ft. thick. In Big Nemaha Valley section, Nebr., it consists of several 
Iss. separated by sh.; i light-colored, also bluish, brownish; includes hard and 
massive beds; thickness 4 to 11 ft, Separated from overlying Tarkio Is. by 40 
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to 50 ft. of sh, with thin lss., and from underlying Fargo ls. [Wakarusa 15] by 14 
to 34 ft, of sh, Type loe, near level of railroad at bridge W, of Preston, Richard 
son Co., Nebr. 

G. EK, Condra, 1927 (Nebr. Geol. Surv. Bull 1, 20 ser, pp, 60, 63), "Preston" Is 
is now known to be Emporia ]4,; latter name hus priority. 

R. C, Moore, 1932 (Kans, Geol, Soc, 6th Ann. Field Conf. Guidebook, Aug. 28 to Sept, 
4, p. 00) used Emporia Is., as did Condra and Moore in their Oct, 1932 revised 
chart of Perm. and Penn. rocks of Kans. and Nebr. But Condra, 1935 (Nebr. 
Geol. Surv. Paper No. 8, p. 10), discarded Emporia for Preston. 

R, C, Moore, 1936 (Kana, Geol, Surv. Bull. pp. 224-226), discarded both Emporia 
and Preston and treated their named subdivisions (Reading 1s., Harveyville sh., and 
Elmont ja.) a» fms, 


Preston hornblende diorite, 

*aleozoie (7%): Northwestern California (Siskiyou and Del Norte 
Counties). 

J. H. Maxam, 1933 (Calif. Jour. Mines and Geol, vol. . Nos. 1 und 2, p. 128 and 
map). Preston hornblende diorite.—Corumonly a fine-grained gray rock closely 
eut by quarts; veinlets. Green hornblende ia more characteristic than brown, 
though both occur. Intrudes Grayback fm. (Dev.) and is intruded by serpentine 
and by Siskiyou granodiorite. May come anywhere in groat Interval btw, Dev 
and late Jurassic; ig likely to prove to be late Paleozole, Named for occurrence 
in Preston Peak, Siskiyou Co. 


Preston sand, 

A subsurface sand or sands, of early Penn. (Cherokee) age, in central 
eastern Okla., said to correspond to Dutcher sand series, In its type 
area (Preston pool, Okmulgee Co,) the sand beneath the Booch sand is 
called Dutcher sand. 


Preuss sandstone. 

Upper Jnrassic: Southeastern Idaho, 

G. R. Mansfield and P. V. Roundy, 1916 (U. 8, G. & PL P. $8, pp. 76, 81). Preuse 
$$ —Very fine, even-grained sss, pale reddish gray to deep dull red, usually 
cale. and more or less argill., becoming very shaly in places; the beds generally 
Jese than 6 In, thick, Weathers to dull-red soil  Thiekness 1,300 ft Underlles 
Stump aa. and overlies, with miner uncon, Twin Creek ls. Named for Preuss 
Creek, In NE, part of Montpelier quad., about 12 mi, NE. of Montpelier, 


Price sandstone. 

Mississippian (Osage): Southwestern Virginia, 

M. It, Campbell, 1894 (Geol Soc, Am, Ball, vol 5, pp. 171, 177, pl 4). Price 
(Pocono) sx—Alternating coarse yellow or green sss., beds of sh, and coal, 
Overlies Kimberling sb. and underlies Pulaski sb, [Maecrndy fm.]. [In later 
repts thickness is given as 200 to 420 ft. or more.] 


Named for Price Mtn, Montgomery Co. 


Price River formation. (Of Mesaverde group.) 

Upper Cretaceous; Central eastern Utah (Wasatch Plateau and Book 
Cliffs) 

E. M. Spleker and J. B. Reegide, Jr., 1925 (Geol. Soc. Am. Bull., vol. 36, pp. 445-4). 
Price River fm.—A succession of ssr, grits, and egis. with a minor amount of xh 
Thickness 900 to 1,000 ft. Includes Castlegate ss, memb. (150 to 400 ft. thick) 
at base, ds top fm. of Mesaverde group in Wasatch Plateau Uncon. underlies 
Wasatch fm, and overlies (uncon.Y) Blackhawk fm., of Mesaverde group 


Named for exposures in Price Hiver Canyon, NW. of town of Castlegate. 


Prichard slate (also Prichard formation). 
Pre-Cambrian (Belt series); Northeastern Idaho (Coeur d'Alene district) 
nnd northwestern Montana. 
F. L. Ransome, 1905 (U. S. G. X. Bull, 260, pp. Pricharl «#t—Mostly 
blue-black, bluegray to light-gray sl, generally distinctly banded; considerable 
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interbedded gray s5.; upper part characterized by rapid alternations of argill and 
aren. layers and by shallow-water features, Thickness 8,0002. ft. Base mo! 
exposed. Underlies Burke fm. Occuples almost entire drainage basin of Prichard 
Creek, Coeur d'Alene dist, Idaho. Description of general geology of region is 


based almost wholly on work of F. C, Calkins. 


Priddy sand. 
A subsurface sand, of Penn. age and 20 to 30 ft, thick, in Cotton Co., Okla. 
Lies higher than Keys sand. 


Pride shale. (In Bluestone formation.) 

Mississippian: Southeastern West Virginia and southwestern Virginia 
(Tazewell County) 

D. B. Reger, 1926 (W. Va. Geol, Surv. Rept. Mercer, Monroe, and Summers Coun 
ties, pp. 294, ). Pride sh—Greenish-brown fissile sandy sh., often weathering 
into peneiblike forms, Thickness 70 to 150 ft Underlles Plpestem coal and 
overlies Princeton cel. or ss. Is basal memb. of Bluestone group [fm.]. Type loc, 
ät base of Bent Mtn, just S. of Pride, Mercer Co. W., Va 


Priest Hill granite. 
Late Devonian or late Carboniferons: Northwestern New Hampshire 


(Franconia quadrangle). 

M. P. Billings and €, R. Williams, 1925 (Geology of Franconia quad, N. H., pp 
9, ete.). Priest HU granite i& proposed for a somewhat gnelssic granite exposed 
only on Priest Hill  Lieht-zray granular rock, chiefly quartz, feldspar, and somu 
biotite, with very small amount of muscovite, Is late Dev. or late Carbe. Assigned 
to New Hampshire magma series, 


Priest River terrane. 

Pre-Cambrian: Southern British Columbia and northwestern Idaho. 

R. A. Daly, 1912 (Canada Geol. Surv. Dept. Mines Mem. 38, maps 6, 7, 116° 30" to 
117° 30'). Priest River terrane, pre-Beltian [Maps the following suldivistone, 
descending order:] Mien schists, qtaites, and dolomites; dolomites, qtzite, phyllite: 
phyllites and sericite-quarts schist; shenred massive qtzite, with sericite and 
chlorite schist; sericite schist spangled with large biotite crystals; schistose 
qtzite and mien sehist, 

hk. A, Daly, 1913 (Canada Dept, Int. Rept. Chief Ast. 1910, wol 2, pp. 178, 114, 
258). Priest River terrane uncon, underlies Irene cgl, Correlates with Cherry 
Creek beds of Mont. Outcrops at and to E. of headwaters of Priest River 

In 1017 (Cannda Geol. Surv. Summ. Rept. 1916, p. 61) Drysdale assigned these rocks 
to Belt series, or "Beltian," as he called it 

€, E, Weaver, 1920 (Wash. Geol Surv, Bul. 20, pp. 47-49). Priest River terram 
believed to be at lenst 18,000 ft. thick 


Prieta sandstone. 
Upper Cretaceous: Central northern New Mexico. 
C. L, Herrick and D. W., Johnson, 1000 (N. Mex. Univ. Bull, vol. 2, pt. 1, pp. 3-08). 
Pricta sas, (also Prieta series).—Loose yellow ss., with shaly phases, Thickness 
1,000 ft, Overlics massive Punta de Ia Mesa ss, in Albuquerque quad, and &s 
overlain by lignitic div. of Cret., consisting of sand, ss., and lignite beds. ([Dorfve- 
tion of name not stated. ] 
*Prieta series 
See 7*Prieta s8. 


TPrima] series. 
Nongeographic name introduced by H. D. Rogers (Am, Jour. Sci, 1st, vol. 

47, pp. 153-158, 1844) to embrace the rocks btw. base of “Calciferous ga," 

of N. Y. [Beekmantown] at top and base of Paleozoic, In 1858 (Gool 

Pa., vol. 1, pp. 104, 122—123, 150-207--, und vol. 2, p. 101) Rogers divided 
his "Primal series” into (descending): “Primal upper slate," 700 ft; 
"Primal white ss, (Potsdam ss, of N, Y.)," 300 ft.; "Primal older slate,” 
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1,200 ft. in Ya, but too folded to measure in Pa.; and "Primal eg," 
absent in Pa., but 150 ft. thick in Va. and Tenn 

Named to indicate “dawn period of the great Appalachian Pnulneoxzoie day," 
according to Rowers, 1844 citation nbove, 


‘Primal crystalline schists. 
Nongeographie name introduced by H. D. Rogers in 1858 (Geol, Pa., vol. 
1, pp. 59, 104—109) for the rocks now classified as pre-Camb. and known 
as Glenarm series. Rogers defined the unit as underlain by “Gneissic 


or Hypozoie rocks" and overlain by !Primal egl. 


‘Primary system 
A term applied in early N. Y. repts to all pre-Potsdam rocks: also to pros 
Taconic rocks, the #Taconic being defined as Intermediate btw, Potsdam 
sg, and *Primary system, 


+Primitive 

Paleozoic and Proterozoic. 

Giovanni Arduino, an eminent Italian scientist, in 1760 published (Nuova 
raccolta di Opuscoli Filologiei ee del P. Abb. Calogera, 'P. VI, Venice, p. 
150) the first geologic time classification, His subdivisions consisted of 
Primitive (the oldest), Secondary, and Tertiary (the youngest), In 
this classification the more recent gurficial deposits of the earth, to which 
the name Quaternary is now applied, were ignored. His "Primitive" 
included the Paleozoic and pre-Paleozoie rocks; his "Secondary" included 
the Mesozole rocks; and his Tertiary included the post-Mesozoie and 
pre-Quaternary deposits, or those to which the name Tertiary is still 
applied. The book cited above is very rare. A copy of it is in the * 
Royal Library Vittorio Emanuele, at Rome, Italy, shelf number 79, A 15 
The only copy known in this country is in the Library of the Army 
Medical Mus, Washington, D. €. 


Primm sand, 
See 1925 entry under Meakin sand. 


‘Primordial. 
A term applied in early geologie repis, especially those of Europe, to the 
rocks now called Cambrian systen 


Primrose sandstone member (of Springer formation). 

Pennsylvanian: Central southern Oklahoma (Carter County). 

R. Roth, 1928 (Econ, Geol,, vol, 28, p. 45). [See under Overbrook sa, memb.) 

C. W. Tormlinsen, 1928 (Okla. Geol, Surv, Bull. 402, p. 13). Primrose memb, of 
Springer fm. is a Zone of ahaly to thin-bedded semi-crystalline ealc, gs. 150 to f 
ft, thick, Wweally carrying 1 or Z ft, of impure fossiliferous le, Lies 100 to 300 
ft. above Lake Ardmore memb, of Springer fim, 

C, W. Tomlinson, 1929 (Okla, Geol, Surv, Bull, 46, p. 19), Primrose memb. lies 250 
to 500 ft. above Lake Ardmore memb. Named for Primrose Ridge, in sec. 7, 
T, 4 8., R, 2 E, on which stand the buildings of Primrose dairy farm 


Prince Rupert formation, 
Carboniferous or Triassic: British Columbia 
R. G. MeConnell, 1913 (12th Int. Geol, Cong, Guidebook 10, p. 17). Upper 
Paleozoic (?) 
V. Dolmage, 1923 (Canada Geol, Surv, Summ, Rept, 1922, pt. A, p. 12), and G. 
Manson, 1925 (Summ, Rept. 1024, pt. A, p. 40), assigned this fm. to Carbf. or 


Triassic. 
Princess formation, 
Carboniferous or pre-Carboniferous: British Columbia 


8, J. Schofield, 1919 (Canada Geol, Surv, Summ, Rept, 1918, pt, B, p, 60). 
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Princess Anne formation, (In Columbia group.) 

Pleistocene : Coastal Plain of Maryland and Virginia. 

C. K. Wentworth, 1930 (Va. Geol, Surv. Bull. 32, pp, 814-). L. W, Stephenson (N, C, 
Geol, Surv. Bull. 3, 1912) included in Pamlico terrace the whole area of Coastal 
Plain in N. C. east of Chowan-Dismal Swamp scarp and below 25 ft. elev, From 
recent topog. maps of Coastal Plain of Va. it js clear there is a distinct terrace 
about 12 ft, above sea level, which is separated from the 25-ft. terrace by n well. 
marked scarp, which ia prominent in Cape Henry quad. E. of Norfolk, It appears 
from maps to be well developed on seaward side of Eastern Shore. ‘This low 
terrace and fm. are here designated Princess Anne terrace and (m, because of thelr 
typical occurrence at village of Princess Anne, in Princess Anne Co, Va. Here 
the terrace forms m rounded reentrant extending into type area of Dismal Swamp 
terrace, The scarp that separates Princess Anne and Dismal Swamp terraces is 
well developed E. and SE. of Barney's Corner, Princess Anne Co, Thickness 15 to 
20 ft. Is of marine origin, [Un p. 105 he says largely marine.) 

C. W. Cooke, 1931 (Wash. Acad. Sel, Proc, vol. 21, p. 513). Wentworth separated 
"Princess Anne" terrace from “Dismal Swamp" terrace because of presence of a 
low scarp above 12 ft, in neighborhood of Norfolk and elsewhere in Va. Although 
no one can dispute the existence of this scarp (which is plainly shown on Cape 
Henry quad.) opinions may differ as to whether it is really a sea cliff formed 
at a Stage of sea about 12 ft, above present sea level, Evidence at present appears 
inconclusive. 

L. W. Stephenson, C. W. Cooke, and W, C. Mansfield, 1932 (16th Int, Geol Cong. 
Guidebooks 5 and 12). Shore line of Pamlico terrace (whieh is regarded by Cooke 
as identical with “Dismal Swamp" terrace) lies about 25 ft. above sea level, that 
of Princess Anne terrace about 12 ft. 


The terrace fms. of Columbia group now recognized by Cooke from Del. to 
southern Ga, and probably into Fla, are enumerated herein under Co- 
lumbia group. 


Princes Town marl. 
Miocene: Trinidad, 
G. A, Waring, 1926 (Joling Hopkins Univ. Studies in Geol, No. 7, p. 54) 


tPrinceton limestone, 

Mississippian: Western Kentucky. 

The original use of this name is said to be by Ulrich in Crittenden Press, 
Dec. 1890, This publication is not in U. S, Geol. Survey Library nor in 
Library of Congress. 

E. ©. Ulrich, 1903 (U. S. G. S. Bull. 213, pp. 207-208). Princeton Ta —Upper third 
light-cray compact Is. with more or less sh.; in middle, cale, s3, 1 to 12 ft. thick; 
lower two-thirds, massive, oolitic, light-gray or nearly white Is. Thickness of fm 
200 to 250 ft. Underlies Chester group and overlies St. Louis ls in Crittenden, 
Livingston, Caldwell, and adjacent counties of western Ky 

E. O. Ulrich and W. S, T. Smith, 1905 (U. S. G. S. P. P. 36, pp. 39, 52). Princeton Ix 
js same as Ste. Genevieve Is, [Also see U, S. G. S. Bull, 225, p. 507, 1904, in 
which Ulrich discarded Princeton ts. for Ste. Genevieve ts, | 


Probably named for Princeton, Caldwell Co. In repts on Ky. prior to 1908 
these beds were included in St. Louis Is. or "group." 


Princeton sandstone. 

Mississippian; Southern West Virginin and southwestern Virginia. 

M. R. Campbell and W, C, Mendenhall, 1896 (U. S. G. S. 17th Ann, Rept., pt. 2, 
pp. 487, 489). Princeton col—One of most variable beda of a variable series 
First appears in section 1,100 ft, above railroud grade at Hinton, where it con 
sista of 15 to 20 ft. of loosely cemented sand containing many well-rounded 
quarts pebbles. On crest of hill below Sandstone, 1,050 ft, above railroad, is 
represented by 30 ft. of ss, very hard when unwenthered but yielding quickly 
to disintegrating agencies, and so far as seen contains no pebbles, At Meadow 
Creek this as. is GO ft. thick, is conglomeratic, and is 820 ft. above rnllroad 
track. Two and one-half mi. below it is 600 ft. above grade and is BO ft. thick, 
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which Is max, thickness in New River. Opposite mouth of Mill Creek it Is 
180 ft. above grade; at Quinnimont it ia 200 ft. above grade and is a cel, 20 ft 
thick, lying uncon, upon shales, Ts absent in section up Laurel Creek, but comes 
in again and is present niong rond from Quinnlmont to Prince. Overlies Hinton 
fm. and underlies Royal fm, 

M. R. Campbell, 1806 (U. S. G. S. Poenhontas folio, No. 20, p. 3), named the fim. 
overlying the Princeton the Bluestone fm 


Named for Princeton, Mercer Co.. W. Va. 


Princeton quartz monzonite, 
Post-Carboniferous: Central Colorado (Monarcl-Tomichi region), 
R. D. Crawford, 1913 (Colo, Geol. Surv, Bull, 4, p. 78) Nnmed for Mount Prince- 
ton, N, of Monarch-Tomichi dist. 


Princeton serles, 

Pre-Cambrian (upper Huronian): Northwestern Michigan (Murquette 
County). 

R. C. Allen, 1914 (Jour, Geol, vol. 22, p. O71) Prineeton serica —Interbedded 
slates, ferruginous slates, cherts, qtaites, ferruzinous qtzites, and graywacke, with, 
alt base, cel. 30 to 100 ft. thick. Thickness 400 to DOO ft. Uncon, overlies 
Gwinn series. 


Named for Princeton mine, Gwinn dist. 


Princeton moraine, 
Pleistocene (Wisconsin stage): Northwestern Illinois (Burenu County). 
See C, O. Sauer, 1916 (Ill, Geol Surv, Bull, 27, p. 75, tig, 28), 


Principe formation. 
Eocene: Cuba 


R. H., Palmer, 1984 (Jour. Geol. vol, 42, No. 2, p 


Pringle andesite, 
Tertiary: Central southern Colorado (Silver CLM Rositn region). 
W. Crosg 1890 (Colo. Sei, Soc. Proc, vol. 3, pt. 3, p. 276). Pringle andesite, 
a mica-argite andesite, forme upper part of Pringle HH W, of Rosita 


Procamelus beds. 
A paleontologic name applied by E. D. Cope to upper Mio. strata of the West 
containing fossil remains of Procamelus, 


Proctor sandstone. (In Greene formation.) 

Permian: Northern West Virginia 

I C. White, 1883 (The Virginias, vol. 4, p. 124) Along Ohio River below mouth 
of Proctor Creek, Just 8. of Marahall-Wetzel Co. Line, occur 3 sss, culled Upper 
Proctor s», Middle Proctor sa., and Lower Proctor ga The Upper Proctor is 
very massive yellowish gray, rather micuceous, and $0 ft, thiek; the Lower 
Proctor is massive and 10 ft. thick; the Middle Proctor ia massive and Hes about 
midway btw. Upper and Lower Proctor ss, which are separated by 183 ft of 
Wh, with some ss. and 2 coal beds. 

R. V, Hennen, 1909 (W. Va, Geol. Surv. Rept. Marshall, Wetzel, and Tyler Coun- 
ties) Proctor ss8:—Groat massive sss., which form 2 or 3 ledges, separated by 
red and sandy sh.* Thickness 70 ft. Younger than Windy Gap Is Named 
for Proctor magisterial dist, Wetzel Co 

K. V. Hennen, 1912 (W. Va. Geol Surv. Rept. Doddridge and Harrison Counties), 
Proctor ss8,—'"Fopmost beds of Dunkard series so far as known.  Conüned to 
summits of high knobs. [In general section for W. Va. the thiekmeww of Proctor 
sen. Ia given as 150 fr.] 

R. V, Hennen and D. B. Reyer, 1913 (W. Va. Geol. Surv. Rept. Marion, Monongalia, 
and Taylor Counties), Upper Proctor ss, is Mager, 40 ft. thick, and Jes 15 ft 
above Middle Proctor ss., which is 25 ft. thick and lies 10 ft, above Lower Proctor 
ss, which is massive, green, micaceous, 25 ft. thick, and lies 35 ft. above Windy 
Gap 1s. 
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Proctor dolomite. 


Cambrian (Upper): Central and eastern Missouri. 


A. Winslow, 1894 (Mo, Geol, Surv. vol. 6, pp. 331, 366). Proctor 14—Mag. bss., 
in massive layers 5 to 10 ft. thick, not specially distinguishable from overlying 
Ogage l&, though perhaps less cherty. Overlain by Cole Camp ss. {Oldest fm. 
listed in central Mo.] 

S. H. Ball and A, F. Smith, 1908 (Mo. Bur. Geol. and Mines vol I, 2d ser.). 
Proctor te—Bluwish usually, but also grayish, pinkish, greenish or yellowish dol, 
oncon. underlying Gunter ss in Miller Co. Thickness 574 ft, Le Fourth Mag. 
ls. of Swallow. [Oldest fm. listed in Miller Co.) 

E. M, Shepard, 1904 (Bradley Geol. Field Sta. Drury Coll. Boll, vol. 1, pt. 1, p. 42). 
Decaturville 18.— Proctor Is. and is younger than Lesueur Is. 

E, R. Buckley, 1905 (Mo, Bur, Geol. and Mines vol. 3, 2d ser., pp. 3-9) Proctor 18. 
(doL) uncon. underlies Gunter se; ls younger than LaMotte ss, and- Bonne 
Terre 15. 

H., F, Bain and E. O. Ulrich, 1908 (U. 8, G, S. Bulls, 260 and 207). Procter Is.— 
Fourth Mac. 1s. Is younger than Elvin& fm. 

H. A, Buehler, 1907 (Mo. Bur, Geol and Mines voL 6, 2d ger, pp. 217- 
Proctor lies btw. Potosi below and Gunter ubove 

C. F. Marbut, 1908 (Mo. Bur. Geol and Mines vol 7, 2d ser.) Proetor lè. in 
Morgan Co. consists of 150+ ft. of massive mag. gray Is. with no chert, uncon, 
underlying Gunter ss. memb. of Gasconade fm. 

E. R. Buckley, 1908 (Am. Min. Cong. Rept. Proc, 10th Ann. Ress, p. 286), gave 
following downward succession: Roubidoux; Gasconade: uncon.; Proctor; Emin 
ence; Potosi; uncon.; Elvins (with Doe Run at top). [This definition of Proctor 
was followed by R. S. Bassler, 1911 (U. 8S. Nat. Mus. Bull. 77, p. 391.] 

E. O. Ulrich, 1911 (Geol, Soc. Am, Bull, vol. 22, pl. 27, pp. 629-63% 


4). Proctor dol— 
Nonsiliceous massive dol, with no chert: uncon. underlying Gunter ss, and 
resting on Eminence chert, lest developed in Morgan and Miller Counties, where 
it attains thickness of about 60 ft. Much thinner in Shannon and Carter Coun 
ties, and seems to be locally absent. 

Wallace Lee, 1914 (Mo, Bur. Geol nnd Mines vol. 2d ser). Proctor fm. of 
Miller Co. and to W. underlies Gunter ss. memb, 'onade fm. and probably 
is Included in upper Eminence The exposures of Proetor fm.’ in basin of 
Omige River occur chiefly in bluffs. They are noncherty, entirely without fossils, 
and resemble the bluff exposures near top of Eminence fm. at type loe, which also 
underlies, probably uncon., 4 or 5 ft. of ss. forming basal bed of Gnsconade fm. 

H. A. Buehler, 1917 (Am. Inst. Min. Engrs. Bull 120, pp. 1699-1718) Proctor, 
100 ft. thick, underlies Gasconade and overlies Eminence [Same definition was 
given by C. L. Dake, 1918 (Mo. Bur. Geol. and Mines vol. 15, 24 ser.).] 

E. B. Branson, 1918 (Univ. Mo. Bull., vol. 19, No. 15). Proctor fm.. 6 to 80 ft. 
thick, occurs on W. flank of Ozarks. Consists of thick beds of medium» to eonrs 
grained crystalline to granular gray dol., deeply pitted on weathered surface; chert 
entirely absent in many regions but occurs here and there In some outcrops Fur 
ther investigation may show that Eminence and Proctor are same fm The 
Eminence of E. fanks of Ozarks uncon, underlle& Gasconade fm. 

M. E. Wilson, 1922 (Mo. Bur. Geol and Mines vol 16, 24 ser). Proctor fm, is 
about 60 ft, thick at type loc, in Miller, Morgan, and Camden Counties, and 
thinner in Carter, Shannov, and Washington Counties Does not appear to have 
been recognised elsewhere,  Uncon. underlies Gunter as, and uncon. overlies 
Eminence fm., which ia typically exposed in Shannon, Carter, Washington, and 
other Counties, and is doubtfully present in Camden and Morgan Counties 


C 


Named for exposures on Proctor Creek, Morgan Co. 


Proctor’s Lake limestone. 


A name applied by W. E. Logan, 1862 (Canada Geol. Surv. 15th Rept. 
Prog. pp. 45-45), to a 20-ft. bed of 1s, in middle part of Grenville 
series of Grenville region, Ontario, 


tProductive Measures. 


See under 7Barren Measures. 
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iProgonic (also TProgonozoic) 
Names proposed by J. J, Sederholm in 1914 to cover all pre-Camb. time 
nnd rocks, Correspond to Proterozoic ern of D, & Geol Survey. For 
definition see U. S. G., S. Bull, 769, pp. 30-31, 


Proserpine quartz porphyry. 
Age (7%): British Columbia, 
W. L. Uglow, 1022 (Canadian Inst. Min, and Met, Mon. Bull, No, 127), 


Proserpine intrusives, 
Pre-Mississippian : Canada. 
W. A. Johnston and W. L. Uglow, 1033 (Canada Geol. Surv. Summ, Rept, 1982, pt 
Al, No, 2331, p, SA) 


Prospect porphyritic gneiss. 

Ordovician (7): Western nnd western central Connecticut 

H, E. Gregory, 1906 (Conn. Geol and Nat. Hist, Surv, Bull. 6, pp. 59, 102-104, and 
map). Prospect porphyvitie gueliea—Licht-gray porphyritic gneiss, including small 
areas of porphyritic granite with inconspicuous zneilsselg development and narrow 
bands of mica schist distributed unevenly. At its extreme N. limit it la prevail 
ingly less porphyritie nnd more quaürtxose amd contains areas of Intrusive basie 
rocks, Is believed to have been originally à mass of porphyritic granite intruded 
into Hartiund (lloosac) schist. Covers E. part of Prospect Twp. 


*Prospectan serles 
A term applied by €. [H.] Keyes, 1923 (Pan-Am. Geol, vol, 40, pp. 51, 
53, 80), to Prospect Mtn qtzite nnd overlying Pioche sh. of Nev 


Prospect Hill sandstone member (of Hannibal shale) (In Kinderhook group.) 

Mississippian: Southeastern Iowa (Des Moines County). 

E. C. Moore, 1928 (Mo. Bur, Geol and Mines vol 21, 2d ser, pp. 22, 235-24). 
Prospect MUL ss, memb, of Hannibal fm—Soft fine-grained drab-weathering buff ss., 
abaly in upper part; some seams filled with caste of fomil shells; occasional piant 
remains, Thickness at Prospect Hill, Burlington, lown, 6 ft. Top memb, of 
Hannibal fm Underlics Chouteau Is, and overlies MelKerney Ix. memb. of Hanni. 
bal Is of slightly lighter color and denser texture than English River as, memb. 
and fossils are different Contains a large Choutesu element in ite Muns, but It Is 
lithologically and faunally more closely allied to Hannibal fm. at Burlington. 


Prospect Mountain quartzite. 

Lower Cambrian: Eastern Nevada und western Utah (House Range and 
Gold Hill district) 

A. Hague, 1883 (U. S. G. S. 3d Ann. Rept., pp 
Bedded brownishwhite qtzites weathering dark brown; ferruginous near base; 
intercalated with thin Inyers of aren., sh.; beds whiter near summit, Thickness 
1,500 ft, Oldest sed. rock exposed in Eureka dist. Directly overlain by Prospect 
Mtn 1s. [now replaced by Eldorado 1&8]. Named for occurrence in Prospect Peak, 
Eureka dist, Nev, 

This fm. has been mapped by & H. Ball (U. S. G. S. Bull, 308, 1907) in 
Inyo Co,, Calif., and has been identified by C, D. Walcott in House Range, 
western Utah (Smithsonian Mise. Coll, vol. 55, No. 1804, pp. 9, 12, 1908), 
with a thickness of 1,200+ ft. 


254). Prospect Mtn qizite.— 


iProspeet Mountain limestone, 

Middle Cambrian: Eastern Nevada, 

A. Hague, 1888 (U. 8. G, & 3d Ann, Rept. pp. 253, 254-259). Prospect Min 15— 
Gray compact te, talline and granular, lighter In color than Hamburg Is., 
traversed with thin senma of calcite; bedding planes very imperfect Interstratified 
are lenticular or wedge-shaped bodies of sh, varying greatly in width. Thickness 
8,050 ft Rests on Prospect Mtn qtzite nnd grades into overlying Secret Canyon 
sh, Named for exposures on Prospect Mtn, Eureka dist 

Replaced by Eldorado 18, the name Prospect Min being retained for the 
qtzite. 
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Prospect Peak basnlts. 
See under West Prospect basalt. 


Prospect Point eruptives. 
Post-Eocene: British Columbia. 


W. A. Johnston, 1922 (Canada Geol. Surv. Mem. 185, p. 33). 


Prosperity limestone member (of Greene formation). 

Permiun: Southwestern Pennsylvania (Washington County) and south- 
eastern Ohio. 

F. G. Clapp, 1907 (U. S. G. 8. Bull, 300, pp. 128; nnd U. S, G. S. Amity folio, 
No. 144; name suggested by M. J, Munn; see also U. & G. 8 Bull, 318, p. TT) 
Prosperity la. memb. of Greene fm.—Wanrd dark blue-gray to nearly black compact 
Ix; in appearance almost exactly like Upper Washington Is. Supposed to reach 
max. thickness of 20 ft Lies 100 to 180 ft, above Upper Washington Ix. Named 
for village of Prosperity, Washington Co., Pa. 


Prosperity sand 
Name applied to a subsurface sand of Perm, age in Cement oll field, 
Caddo Co., Okla., lying nt 2,400 ft. depth, und about 100 ft. lower than 
Fortuna sand. 


Prosser limestone. 

Middle Ordovician: Sonuthenstern Minnesota, northenstern Lowa, and 
northwestern Illinois. 

E. ©. Ulrich, 1911 (Geol Sov, Am. Ball., vol. pl. 27, pp. 368, 3269, 524, £ 
Prosser [a—Name proposed for a fm, comprising the Clitambonttes, Nematopora, 
and Justspira beds of Minn, repta Upper part corresponds to lower part of 
Galena dol, and lower part ia older than Galena, but of basal Trenton nage. 
Uncon, underlies Stewartville dol, and uncon. overlies Decorah sh, 

R. S&S. Bosaler, 1911 (U. & Nat. Mus. Bull 77, pp. 21) Prosser ta-—Cherty 
nonmmms. light-blue flne-zrained Is, 10 to 20 ft. thick: underlain ty 20 to 35 [ft 
of thin-bedded, occasionally shaly finexrained bluish 1s. coutaining Mustepira bed 
fauna and locally the Nematopora fauna in basal strata; underlain by 20 to 
45 tt. of thin-bedded shaly Is. containing large examples of Meceptaculites owent at 
top and CMtambonttes fauna at base. Underlies Stewartville dol. and overlies 
Decorah sh. Ta basal fm. of Trenton group. 

C. R. Stauffer, 1933 (Minn, Geol. Surv, Bull 23, p, 21). Prosser ta. is typicnily 
developed in Fillmere Co., where it attains thickness of about 60 ft, and is 
uniformly a high-crade 1s It receives its name from a small gulch [Prosser 
Ravine} near [west of] Wykoff [Fillmore Co, Minn.], where it is folly developed. 
Outerops along all larger streams in Olmsted and Fillmore Counties, often with 
very jittle overburden, Underlies Stewartville dol and grades into underlying 
Decorah sb. Basal part is often shaly. Necessary to depend on fauna to di- 
tinguish it from Decorah, and even that is not à sure guide 

A. C. Trowbridge, 1935 (Rept, 9th Ann. Field Conf. Kans. Geol Soc, p. 27). 
Pronser div. of Galena dol. can be seen in Jo Daviess Co., M, (Fig, 1 of this rept. 
shows it as overlying Decorah and underlying Stewartville.] 

G, M. Kay, 1935 (pp. 2890-292 of Conf, Rept. cited above). In SE. area the Prosser 
is discon. on Decorah fm. and underlying Platteville In southern Minn. it fa 185 
ft, thick, and reaches max, of 170 to 180 ft. In eastern Iowa Outcrops in Mine 
River bufs from NW, IH. to opposite mouth of Wisconsin River. There ds 
possibly a discon. btw. the Prosser and overlying Stewartville, 


iProtean group. 
A term applied by L. Vanuxem in early N, Y. repts (1838, 1839, ete.) to 

the rocks now designated as Niagara group. The term as used hy James 
Hall in early N. Y. repts (1842 et seq.), however, applied to Clinton fm. 
only, beenuse of its diverse lithology, the meaning of protean being 
“changeable in form." 

Protection formation, 

Upper Cretaceous: British Columbia 

C. H. Clapp, 1912 (Canadu Geol. Surv. Summ. Rept. 1911, p. 99). 
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Proterozoic era. 

As used for many years by U. S Geol. Survey and other geologists this 
term includes all pre-Cambrinn time represented by rocks visible for 
study. It bas, however, been restricted by some geologists to what for 
many years was known as “Algonkian period," aud by other geologists 
to “late Algonkian” time, As originally defined it applied to 7Algonkian 

S. Bull. 760, 1925, pp. 14, 31-42.) 
The U. S. Geol. Survey has discarded “Algonkian system" and “Archean 


period only, (For definition see U. 8. G 


system," and classifies all pre-Paleozoie rocks as pre-Camb., the time 
covered by these rocks belng culled Proterozoic era. 


Protoceras beds (also Protocerns sandstones). 
A paleontologle name that has been applied to part of Brule clay (Olig.) 
of western Nebr, Wyo., aud 8. Dak. 


tProtozole ern, 
A name suggested by Rev, A. Sedgwick in 1828 (Geol Soc. London Proc., 
voL 2, No. 5S, p, 684) for the pre-Cambrian rocks in case they should 
be found to contain organic remains. See U. S, G. S. Bull, 769, 1925, 

pp. 4248. 


Prout limestone, 

Middle Devonian: Northern Ohio. 

C. R. Stauffer, 1907 (Jour. Geol., vol 15, p. 592). Prout f—A thin fossiliferous 
layer immediately below Huron sh. in northern Ohio. Certainly of Hamilton age 
Generally supposed to be northern equiv. of Olentangy sh. 

C. R. Btauffer, 1909 (Ohio Geol, Surv. Bull, 10, pp. 27, 90, 115, 117, 119, 120). 
Prout iw, memb.—Top memb. of Olentangy sh. Thickness 10 ft. in Sandusky 
region. Fauna not abundant nor well preserved, but it carries among its more 
plentiful species forms common to Delaware Is. 

C. R. Stauffer, G. D. Hubbard, J. A. Bownocker, 1911 (Ohio Geol, Surv., 4th ser, 
Bull. 14). That Prout ta. is northern equiv, of Olentangy sh. is reasonably 
certain 

C. 8. Prosser, 1013 (Jour. Geol., vol, 21, p. 326), Prout ta., 10 ft. thick, known 
only in northern Ohio, and it is probably well to consider it as a lentil or memb, 
of Olentangy fm, as Stauffer has done. Type loc. |» deep eut on B. & O. R. R. 
6 mi. S. of Sandusky and 1 mi, N. of Prout [Erie Co], In. which 2 ft, of Is. bx 
now shown. 

A. W. Grabau, 1917 (Jour. Geol, vol. 25, pp. 337-543), assigned Olentangy sh. to 
Upper Dev, (and—in part Huron xh.), applicd name Item Creek shales to shales 
(of Hamilton age) beneath Prout ls. and above Delaware Is,, and included both 
Prout ls, and Plum Creek shales in Prout fm, 


Prout series, 
Middle Devonian: Northern Ohio. 


A. W. Grabnu, 1915 (Geol Soc. Am. BulL, vol 28, p. 112). Prout series proposed 
for northern Ohio 188. and shales of early Hamilton age, which are considerably 
older than Olentangy sh., which is Upper Dew 

A. W. Gratou, 1917 (Jour, GeoL, vol. 25, pp. 337—343). Prout fm. includea Prout 
ls. above and Plum Creek shales below, 


Providence sand member (of Ripley formation). 

Upper Cretaceous: Western Georgia and southeastern Alabama. 

Otto Veatch, 1909 (Ga. Geol. Surv. Bull. 18, p. 86). Providence sand—Unconsoli 
dated yellow, white, red, and purplish crossbedded sand, 150 ft. thick, forming 
top subdivision of Ripley fm. In Chattahoocher, Stewart, Marlon, and Quitman 
Counties Overlies Renfrots marl, through gradual transition.  Underlles bright- 
red sand, in which, ut a few locnlities, boulders of foasiliferous siliceous ls. nre 
found, and which are probably Eocene, 


Is top memb. of Ripley fm. 
Named for exposures in the deep gullies at Providence, 8 mi. W. of 
Lampkin, Stewart Co., Ga. 
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Providence limestone. (In MeLeansboro formation.) 
Pennsylvanian: Western Kentucky (Webster and MeLean Counties) 


L. C. Glenn, 1922 (Ky. Geol Surv., ser, 6, wol 5. p. 98). Providence [5—Blue 
argil ls, usually quite impure and varinble in composition and irregular in 
bedding. In places split Into 2 members by a few inches or ft. of gray argil, sh. 
Thickness 0 to 12 ft. Lies O to 4 ft. above coal No. 11 and lower than coal No 
12. Marine fossils, Well exposed in and about Providence, 

L. C, Robinson, 1931 (Ky. Geol, Surv., ser. 6, vol. 37, p. 314). Providence ts. (the 
Jolly ts. of F. M. Hutehinson) te an important memb. of Carbondale fm. ft 
is only well-marked 1s. horizon in the Carbondale, and is rather persistent 
wherever the Carbondale is exposed. It occurs a few ft, higher than No. 11 coal, 
and ranges in thickness from 1 to 4 ft Ta a shaly 1s. of bluish color and weathers 
light brown {Derivation of name not stated and reason for discarding Jolly ls 
of Hutchinson not given, Coal No. 11 of Ky. is con] No. 6 of TL, which ix top 
bed of Carbondale fm. This Ie therefore belongs in MceLennsboro fm.} 


Providence Cove bods, 
Age (7): Vancouver Island 
C. W. Hal, 1906 (Poatelsia, p. 324) 


Provo epoch. 
Prove stage, 
Provo epoch ig name applied to the time during which Lake Bonneville of 
Utah stood nt the Prove stage. 
7Prozoic era. 
A name proposed by J. Phillips in 1855 for pre-Paleozoie time, and thus 
synonymous with Proterozoic ern of U. S, Geol. Survey. For definition 
see U. S. G. 8, Bull, 760, p. 43 


Prue sand. 
A subsurface sand; of Penn, age and O to 110 ft. thick, in northern Okla 
Is older than Bixler sand and younger than Markham sand. Lies not 


far below Oswego lime in Prue pool, Osage Co. 


Pryor conglomerate member (of Cloverly formation) 

Lower Cretaceous: Central southern Montana (Carbon County) and cen- 
tral northern Wyoming (Bighorn Basin). 

C. J. Hares, 1917 (Wash. Acad. Sci. Tour., vol. 7, p. 429).  Gastroliths were found 
in summer of 1916 in Cloverly fm. in NE, part of Bighorn Barin, Wyo, at about 
base of Pryor Mins in [Carbon €o.,] Mont. These gastroliths occur in sh, portion 
of the Cloverly, btw, Pryor ogl. memb, at base and Greybull ss, memb, 

C. F. Bowen, 1918 (U. 8. G. 8. Bull. 6011", section A of pl, 25), published the Elk 
"Asin section from C. J. Hares’ unpublished rept., and showed Pryor ogl memb 
oe basal 40+ ft. of Cloverly tm 


Pryor Creek shale. (In Cherokee shale.) 

Pennsylvanian: Northeastern Oklahoma (Nowata and Vinita region) 

D. W. Ohern, 1910 (Okla. State Univ. Research Rall, No, 4, p. 12). lasnl part of 
Vinita fm, [Cherokee »h.] In NE. Okla. consists of 550 ft, of bluish sh. that 
wenthera light yellow and a few asa, This unit is well exposed in vicinity of 
town of Pryor Creek, and may be called Pryor Creek sh, It ta probably — Drake's 
Lower Coal Mensures, 


1Psychozole era. 
Name proposed by J. Le Conte (Am, Jour. Scl, 3d, vol. 14, p, 114, 1877) for 
the epoch beginning “with the complete! supremacy of man, i, e, the 
Present epoch.” (See U. 8. G. S, Bull, 769, p. 9.) 


Ptarmigan limestone. 
Middle Cumbrian: Alberta and British Columbia. 
C. D. Walcott, 1017 (Smithsonian Mise. Coll. voL 67, No. 1, Pub. 2444, pp. 1-5) 
; laa, interbedded with bands of 


Ptarmigan fm, ia proposed for serle& of aren, gre 
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thinner-bedded dark biuish-black las and some sh. bande, that oceur above Mount 
Whyte (Lower Camb.) and beneath Cathedral tm. (Middle Camb.) in Alberta 
and IJ. C, "Thickness S16 ft. at Ptarmigan Peak and 664 ft. al Ross Lake, 855 
ml. W.-SW. of Ptarmigan Lake Contains Middle Camb. fossile including the 
Ubertella fauna of Alberta and B. C. Type loe, is SE, slope of I miran Peak, 
above Ptarmigan Lake, 4'4 mi NE, of Lake Louise Station on € «dian Pacific 
R. E, Alberta, [Detailed section given and fossile listely The Albertella wone, 
T to 11 ft, thick, is here named Rosa Lake sh. memb. of Ptarmigan fm. It lies 
about 100 ft, below top of Ptarmigan fm. Tt may be an error to Include the Ross 
Lake sh., with its Alberfella fauna, in Ptarmigan fm. ‘That is one of problems 
for future worker in field to determine, 

C, D, Walcott, 1917 (Smithsonian Misc. Coll, vol, 67, No. 2, Pub. 2445). At Mount 
Bosworth the Cathedral tks. are 1,088 fr, thick, exclusive of a lower div, of 500 
ft, Which I have now included in a recently recognized fm, named Ptarmigan, 


tPternnodan. beds, 
Paleontologie name formerly applied to Smoky Hil chalk (Upper Oret.) 


of Kans, 


Puckett sandstone member (of Mingo formation, In Pottsville group). 
Pennsylvanian: Southeastern Kentucky and northeastern Tennesse 
G, H. Ashley and L, C, Glenn, 1906 (U, S. G. S, P, P. 49, pp. 31, 33, 40). Puckett 
as, memb.—Clif£-making ss, 0 to 100 ft. thick, in Mingo îm., fying 160 ft, below 
top of Mingo. 


Named for Puckett Creek, Boll Co., Ky. 


Puckmummie schist. 

Post-Ordovician(?); Northwestern Alaska (Seward Peninsula). 

P. S, Smith, 1910 (U. S, G. S. Bull. 432, pp. 50, 62--, maps). Puokmummio schigt.— 
Dark slates and schists, little metamorphosed, noncalenreous, of sed, origin Best 
expose on lower part of Puckmuminie Creek and on rocky knob to E, in low 
hill NW. of Post Creek, and in a few scattered outerops. Is probablys Hurrah 
el, (post-Ord,?), from which it differs only in being somewhat more schistose, Is 
younger than Solomon schist and probably younger than Sowik ls, Assigned 
to post-Ord, 


Puckwunge conglomerate 

Pre-Cambrian (lower Keweenawan): Northeastern Minnesota ( Cook 
County). 

N. H. Winchell, 1897 (Am, Geol, vol, 20, pp. 50-51),  Puchwunge egt.—Hasal egl 
of Keweenawan. Chictly qtzite pebbles, while tò pink and red, Named for 
that enlera Pigeon River from W. to N. of Grand Portage village, Cook Co. What 
it ies upon we could not fad out, but in a lower level in fame bills is a singular 
looking and somewhat slaty soft. greenlah rock of lute Animikle age which we 
named J'uckwunge af This al. extends across Puckwungs Valley and to the E 
and is probably an upper xnemb, of the Animilic, 

N. H. Winchell, 1900 (Geol. Minn. Final Rept, vol. B pt, 1), Puckiwunge cgl., the 

wan; 144 ft, exposed; unexposed part probably 


#tronm 


fragmentul base of the Keweena 
us» much more, Contains much debris from Animilie slates 

C, wt, Van Hise and C, K, Leith, 1011. (U. 5. G. 8, Mon, 52, pp, 370, 371, 394). 
Puckicunge ogl. Ues at base of I&eweenawan series, It grades up into ss. ond reste 
uncon, on Animikie, 


tPuckwunge slate. 
Pre-Cumbrian (upper Huroniun): Northeustern Minnesota (Cook County). 
See under Puckieunge cgl. 


Pueblo formation. (In Cisco group.) 

Pennsylyanian: Central and central northern Texas. 

F. B, Plummer, 1010 (A. A. P. G. Bull, vol 3, pp. 188-145). Puchlo fm.—1s 
bounded at top by Pueblo Is, [Camp Colorado 15], which is yellow, fossiliferous, 
and impure Nenr Red Bed line in Stepbens Co. it changes to 84nd and loses 
its identity, but just below its horizon is a thin la, abundant In Myaling fogsilg, 
which characterize this bed, The members of this fm. arè so variable that no 
151627°—38——-32 
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one section is typical. Underlies Moran fm. and overlies Waldrip fm, [now 
replaced by Harpersville fm.]. 

F. B. Plummer and R. C, Moore, 1922 (Jour. Geol, vol. 30, pp, 24, 31, 40). Puedle 
fm.—Largely gray, buff, or reddish sh., with Camp Colorado 1s. (3 to 6 ft 
thick) at top and Camp Creek sh. memb. at base, Thickness of fm. 150 to 200 ft 
Underlies Watts Creek sh. memb. of Moran fm. and overlies Harperksville fm., 
top memb. of which is Saddle Creek Is [This lx present deflnition of U. &. Geol 
Rurvey.] 

Named for exposures along valley of Battle Creek at Pueblo, Callahan Co. 


‘Pueblo limestone member (of Pueblo formation). 
Pennsylvanian: Central northern Texas. 
F. B. Plummer, 1919 (A. A. P, G. Bull, vol. 3, pp. 122-145). [See under Pucblo fm.) 
F. B. Plummer nnd R. €. Moore, 1922 (Jour. Geor, vol. 30, p. 40), replaced this name 
with Camp Colorado ta. memb 


jPueblo quartzite, 
Pre-Cambrinn: Central northern New Mexico (Taos County) 

J. W. Groner, 1920 (Jour, Geol, vol. 25, pp. 731-742) Pueblo qtzite An a Whole 

is yellow, but southern end becomes reddish and purplish gray Exposed at head 

of Pueblo Creek [Twps 26 and 27 N., Re. 14 and 15 E.J, 1 


uos Co, 


Pueblo formation, 
Mesozoie or older: Southeastern Oregon. 
W. D, Smith, 1926 (Oreg. Univ. Commonwealth Rev. voL 5, pp. 207-214). Pueblo 
fm.—Crystalline rocks, porphyries, echista, efe, massive and irregular, of undet 
thickness, Type toc. Pueblo Mtos, S. part-of Harney Co 


Pueblo Mountain series. 
Tertinry (late): Southeastern Oregon and northwestern Nevada 


KR. E, Fuller, 1931 (Univ, Wash. Pub, Gool, vol. No. 1, pp. 14, ete.) The acidic 
flow capping the Pueblo Mtn series (the great volcanic series of I'uehlo Mtn) Is 
definitely older than Thousand Creek beds, which are late Plio 


Evidently refers to Pueblo Range series of Merriam. 


Pueblo Range series, 

Miocene (eurly): Northwestern Nevadi 

J. C. Merriam, 1910 (Calif, Univ, Pub., Dept. Geol, Bull, vol, 6, No. 2, pp. 26-52, 
pl. 2). Pueblo Range series —More than 1,000 ft, of eruptives, consisting of 
basalt, tuff, and rhyolite, the rhyolite following the basalt Older than Virgin 
Valley beds, an epoch of erosion intervening. Whether the ed, bede in upper 
part of Pueblo Range section actually belong with the underlying lavas and 
tuffa is uncertain, but they appear fo represent one general period of deposition. 
For practical purposes it ia desirable to refer to the rhyolites and basalts on W. 
side of Pueblo Range, with whatever eruptives or otber beds tony be shown to 
belong in the same series, ns the Pueblo Range series, n geographic designation 
indicating the section first described by T. Blake (Pree, Calif. Acad, Sch, vol, 5, 
pp. 210-214, 1875), who aselgned the beds to early Mio. 


Puente formation, 

Miocene (upper and middle): Southern California (Puente Hill and Les 
Angeles district). 

G H, Eldridge nnd R. Arnold, 1907 (U. 8, G. S, Bull, 309), Puente jm.—Miocene 
deposits uncon, underlying Fernando fm. in Puente Hills [S. part of Loa Angeles 
Co.] and Los Angeles dist. Consists of (descending) : 

Upper Puente 8h., 800—2,000 ft. (Earthy chalk-like sh. with a few beds of fine 
yellow ferruginour ss. nnd quartxose cale, concretions.)  Resembles Monte- 
rey sh, 

Puente as, 300.2,000 ft, (Moderately course gray and yellow heavy-bedded 
»*, separnted by minor bands of organie ailicewus sh, ) 

Lower Puente ah, 2,000 ft. (Chiefly earthy sb., but with minor members of 
siliceous mature, the whole gray or brown, from presence of tron and 
bitumen. ‘Thin fine-grained «sà. interbedded from top to base, and len!ils 
of gray ls, This is lowest rock exposed in Puente Hills.) 

Is uncon, overlain by Fernando fm., and overlies, uncon, pre-«Cret, granite and schist 
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According to W. S; W. Kew (U. S. G. S. Bull. 753, pl. 2, 1024) the Puente 
fm. of Puente Hills corresponds to Modelo fm. of Bull 753, and Puente 
fm. of Los Angelos dist. corresponds to Modelo and underlying Topanga 
fm. of Bull, 75 


TPuente sandstone 
See under Puente fre. 


Puente shale 


See under Puente fi. 


Puerean series, 
A nume introduced by C, [R.] Keyes to include Torrejon and Puerco fms 
of current terminology, but he substitutes Jemes for Puerco in his classifi- 
cation, (See Pan-Am. Geol, vol 58, No, 4, p. 289, 1962.) 


Puerco formation. (In Nacimiento group.) 

Kocene: Northwestern New Mexico, 

E. D. Cope, 1875 (Ann, Rept. Chief Bogre U, 8S, A, Rept, Secy War to 44th. Cong.. 
vol 2, pt, 2, pp. 1008-1017). Puerco marls.—Soft soapy maris, binck and green: 
no lignite nor coal. Lowest beds of Eocene in Rio Puerco region Important near 
Nacimiento, Outcrop over 40 mi. Valley of Upper Puerco excavated in them 
No fossils except petrified wood, which gives welght to probability they are In 
custrine. In places rest on Eocene sss; in other places on Cret. No. 4. Are 
conformably «verlain by light-reddish or yellowish ssa, of Green River group (Xo.) 
[now known to belong to Wasatch fm. instead]. [Om p. 1016 he calls the beda 
Puereo group and gives thickness of DOO fr.] 

E. D, Cope, 1877 (U, S, Geog, Surv, W. 100th Mer., vol, 4, pt. 2, pp. 14-18). Pucroo 

maris, believed to be lacustrine, Thickness 500 ft, 


group.—Green and blac 
Overlios Crot. No. 4 

KW. D. Cope, 1884 (U. S, Geog. and Geol, Surv. Terr, vol. 8, pp. 420). Most south 
ern locality at which I have observed Puerco fm. is the one for which I named it, 
and where ita charactera are distinetly displayed, as W. of Jemez and Nacimiento 
Mtns, N. Mex, at seurees of Puerco River, where its outcrop is about DOO fr, 
thick. On E. side of Animus River thickness is 1,000 ro 1,200 fr 

E, D. Cope, 1888 (Am, Geol, vol, 2, pp, 200—207) Puerco fm. of NW. N. Mex, and 
SW, Colo. is 850 ft, thick and consists of and soapy maria. It overlies Laramie 
fm. and underlies Wasatch, Contains rich vertebrate funa (listed) 

E. b» Cope, 1588 (Am, Phil Soc, Trams., n. ws, voL 16, pt, 2, pp. 298+), divided 
his Puerco series into Upper Puerco and Lower Puerco and described the fossils, 
but did not define the subdivisions, 

J. L. Wortman, 1897 (Scl, n. s, vol. 6, p, 852), proposed restricting Puerco to the 
lower Puerco and adopting name Torregon [Torrejon] fm, for the upper Puerco. 
(See under Torrejon fm.) 

W. D. Matthew, 1900 (Am, Mux, Nat, Hist. Bull, vol. 12, p, 20), Puerco fm, 1s 500 
fi, thick and overlying Torrejon fm. 200 ft. thick, 

J, th, Gardner, 1910 (Jour, Geol, vol, 18, No, 8, p. 713). Puerco fm, lower fm. of 
Nacimiento group, consists of variegated clay, sb, and soft coarse-grained sa. of 
White, gray, and tan colora, Thickness S60 ft Underlica Torrejon fm., but the 
two cannot everywhere be readily separated without fossils 

J. B, Reeside, Jr, 1924 (U. 8. G. 8. P. P. 1:4, pp. 354) The name Puerco was 
applied by Cope in 1875 to entire series of beds on Puerco River, now supposed to 
include both Puerco and Torrejon fms. No fossils have been found in the beds on 
Puerco River, but later nemerous fossils were found W. of Puerco River, which 
Were believed by Cope to have come from the equiv, of bis Puerco beds, and were 
described by him as "Puereo fauna.” These foextls were later separated by Wort 
man (15897) into two quite distinct. faunas For the beda ylelding the younger 
fauna he proposed the name Zorrejon, from exposures om Arroyo Torrejon, Sando 
val Co, retaining Copes name Puerco for the beds yielding the older fauna. Ip 
those emses the names have been generally accepted since that time. The Torre- 
Jon fauna is interpreted by most students of vertebrate paleontology to be à 
direct descendent of Puerco fauna, but is sutficlently different to demand the Inpse 
of n long interval of time, As, In addition, the two faunal zones appear to be 
relatively close together stratigraphically at some localities and widely separated 
at others, and as the aren yielding Torrejon fauna ia much greater in extent than 
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that yielding Puerco fauna, it would seem necessary to assume a hiatus, But 
owing to great similnrity in lithology and restriction of fossils to relatively par- 
row zones with a barren interval between, no break has been recognized in the 
fleld in the series of beds, even at localities where both fms, are known to be 
present Vacimiento group is a convenient term where the two fms, are not dis- 
tinguished on maps and in discussions. The Puereo fm, as defined by Its fauna is 
now known only in n small area extending from Escnvada Wash to head of W. 
fork of Gallego Arroyo, RE. part of San Juan Co., N. Mex. The distance along the 
mi No fossils ure known from section on Puerco River near Cuba, 


wauterop is 35+ 

whence the name was derived, nnd only Torrejon fossils from beds on Arroyo 
Torrejon In fact, ag Puerco fm, is characterized only by its fossils, jt Is very 
doubtful whether tbe fm. is present nt either of these localities. It is purely an 
assumption to apply either Puerco or Torrcjon to the barren interval btw, the 
fossiliferous zones of the Puerco and Torrejon or tò the lateral extension of the 
beda in this interval into loenlities where Puerco fossils are not known. ‘he bar 
ren interval is rather thin on both Arroyo Torrejon and Puerco River, and may 
be later than fossiliferous Puerco. It lè possible Torrejon fm. overlaps and con 
cealg Puerco fm, over most of San Juan Basin, and writer prefers this hypothesis, 
The Puerco uncon, overlies Ojo Alamo ss, [Fossils listed.) 

C. H. Dane, 1922 (Wash. Acad. Sei Jour, vol 22, No. 14, pp. 406-411, 1932), pro- 
sented evidence to show that “the Pwerco fm. may be present along Rio Puereo, 
although the distinctive vertebrate fauna by whieh alone it le recognized has not 
yet been found there.” 


Puertecito formation. 
Lower Cretaceous (?) to base of Trinssic: Northwestern New Mexico 
(Socorro and Valencia Counties) 
E. H. Wells, 1919 [1920] (N. Mex. State School Mines Bull, 3) Pwertcotta fm,— 
The sed. beds btw. Perm, and Crot. rocks. Consist of purplish-red shales, purplish 
red and purplish-gray sss., and a few thin ogl, beds, Colors maroon, purplish red, 


purplish gray, subordinate white, grayleh drab, and purplish blue. Chickness 
1,150 to 1,250 ft. in Puertecito dist, Socorro and Valencia Counties. Possibly 


upper part includes Jurassic and Lower Cret. Darton considers the fm, largely 


‘Tringsic. 
Puertecitos limestone. 
Upper Cambrian (?); Mexico (Sonora). 
S. F. Emmons, 1910 (Neon, Geol, vol, 5, p. 320) [Named for town. No agè as 


signal, J 
M. L. Lee, 1912 (Keon, Geol, vol 7, p. 327),  Puertecitos 1s. of Mexico Ix of same age 
as Abrigo la. of Aris. [which is Upper Camb. ]. 


Puerto Colorado sandstone member (of Indlo formation), 
Eocene (lower); Northeastern Mexico (Tamaulipas), 


W. G. Kane and G. B. Gierhart, 1935 (A, A, P, G. Bull, vol. 19, No. 9, pp. 15 
1371, 1380). Puerto Colorado sx, basal memb, of Indio fm. Crops out in Puerto 
Colorado scarp at kilometer 1188 on Laredo-Monterrey highway. Can be traced 
from Rio Grande to Rio San Juan, Tamaulipas, 


Puerto Ferro limestone, 
Miocene: Puerto Rico. 
H. A. Meyerhof, 1933 (Geol. of Puerto Rico, p, 74). 


Puffy shale member (of Redwood formation). 

Oligocene; Southeastern Alaska (Katalla distriet, Controller Bay region). 

N. L. Taliaferro, 1952 (Geol, Soc. Am, Bull, vol. 43, No. 3, pp. 773--). Puffy èh 
memb.—Upper memb. of Redwood fm. Predominantly dark clay sh., with many 
thin layers of fine Haggy sss. ond many eh.-mitrix gls, in part of glacial origin 
Thickness 4,000+ ft.; top not seen, Conformably overlies Point Hey ss, memb, 
Lower 200 to 300 ft, consists of massive cale, gh, with thin beds of hard fine- 
grained ss., which stands out as eliffs im upper part of Puffy Creek Basin, As 
signal to upper Oliz. on basis of correlation with fossiliferous rocks in Yakutaga 
dist. that are assigned to upper Olig. by B. L, Clark, 


The U. S. Geol. Survey classifies typical Katalla fm. as Mio, (?), Talia- 
ferro correlated his Redwood fm. with Katalla. 
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Puget group. 

Eocene: Western Washington (Puget Sound Basin). 

C. A. White, 1888 (Am, Jour. Sel, Sd, vol, 30, pp. 4432-450). Puget group.—De 
posited in estunry. Wrackishewater fauna. Oceupics large part of Puget Bound 
Basin and extends upon W, flank of Cascade Range Similar deposits on E. side of 
Cascade Range are believed to belong to same fm. Overlics Upper Cret. marine 
strata. 

B, Willis, 1898 (U. 8. G. 5. 18th Ann. Ropt., pt. 3, pp. 400-436). Puget group, 5,180 
to 9,000- ft, thick, divided into (descending) Pittsburz fm., Wilkeson fm. and 
Carbonado fm. [He later replaced Pittsburg fm. with Burnett fm.] 

For many years the nge of these beds was in doubt, They were originally 
assigned to Cret, and later were assigned in part to Mio., also to Olig. 
Knowlton considered the plants indicate Puget group is all upper Eocene, 
E. W. Berry, 1929 (Flora of Green River age in Wind River Basin}, 
stated he considered Puget group is late Eocene or Olig. The U. S. Geol. 
Survey at present classifies the Puget as Eocene, which seems to be the 
generally accepted classification. 


Pugh formation, (In Pottsville group.) 
Pennsylvanian: Northeastern West Virginia 
T. A, Taff and A, H. Brooks, 1806 (U. S, G. S. Buckhannon folio, No, 34). Pugh 
fm.—HBlue and black clay sh., thin brown ss, falee-bedded gray ss, In places white 
Bs., nnd cgl, and n few thin con! beds, Thickness 300 to 450 ft. Overlies Pickena 
ss, and underlies Upshur és. Named for exposures at ugh P. O., Webster Co 


Is a local name for rocks approx, equiv, to Kanawha fm. 


Pugh sund. 
A subsurface sand in Robberson field, central southern Okla. lying lower 


than Simpson sand and higher than Dunlap sand. The Simpson sand 
ls assigned to Ord. in Okla. Geol, Surv. Bull, 40Q, 1928, p. 179. 


Pulaski shale, 

Upper Ordovician: New York 

L. Vanuxem, 1840 (N. Y. Geol. Sury. 4th Rept., pp. 372—374). Pulaski shales,—1In 
last rept called shales of Salmon River Shales predominate at lower part of 
village of Pulaski, with some lime carbonate, while above the village the ss. begins 
to predominate, Occur at Pulaski [Oswego Co.] unaccompanied by any other 
mass, hence the name, Underlic Salmon River [Oswego] se. and overlie Frank 
fort sl 

Ij, Emmons, 1842 (Geol, N. Y., pt. 2, div. 4, Geol. of 2d dist, pp. 119-125, 401, 429) 
Lorraine shates.—Thin beds of gray zs. nlternating with fine argil, slates of green 
ish color, even-bedded ; upper part highly fossiliferous. Overlain by the Grey as. 
[Oswego] that underlies Medina #s., and underlain by Utica sh In ann, repta thie 
mass has been designated Pulaski shales, a name which it would have been well to 
have retained, if 1t had embraced the whole series; but at Pulaski only upper part 
is visible; while at Lorraine the entire mass ls exposed and cut through by Sandy 
Creek, from the grey as. to Trenton ls. Lorraine is therefore à locality far more 
important than l'ulaski; and hence, according to modern practice of giving names 
the former is to be preferred to the latter, [As thus defined Lorraine included 
Pulaski shales and Frankfort gl, of Vanuxem, and it did not supplant Putaski shh, 
but in some repts it was itself replaced by tHudson River group, and in other repts 
it was dropped from classification, Pulaski and Frankfort being used alone] 


Pulaski sh, is in good standing as originally defined by Vanuxem. In 1925 
(N. Y, State Mus. Bull. 258) R. Ruedemann classified it ns top tm. of 
Lorraine group, the lower fm. being called Whetstone Gulf fm. in Black 
River region and Frankfort sh, in Utica Basin. The present N. Y. State 
Survey divides Lorraine into Pulaski sh. (above) and Frankfort sh. 
(below). Thickness of Pulaski has been given as 400 ft. 
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Pulaski shale. 

Mississippian: Southwestern Virginia. 

M. R. Campbell, 1894 (Geol. Soc. Am. Bull., vol. 5, pp. 171, 178, pl. 4). Pulaski sh.— 
Bright-red shales overlying Price (Pocono) s&, and underlying the Carbf. Umbral 
ls. in Pulaski, Wythe, and Montgomery Counting, [In later repte thickness ta 
given as 20 to 750 ft. or more,] 


Preoceupied, Maccrady fm. was introduced to replace this preoecupied 
name, but according to C. Butts the typical (Pulaski sh. did not inelude 
at top any beds of Warsaw age, while typical Maccrady fm. did inelude 
beds of Warsaw age. He, however, later restricted Macerady sh. to the 
pre-Warsaw beds, and that is present approved definition of Macecrady, 


Named for Pulaski, Pulaski Co. 


TPulaski formation. (In Arago group.) 

Eocene: Southwestern Oregon. 

J, S, Diller, 1899 (U. S. G. 8. 19th Ann. Rept., pt, 3, pp. 319—320), Pulaski fm.— 
Main body of Arago fm. Distinguished from Coaledo fm, (the coal-bearlng part 
of Arago fm.) by fact that it contains mere traces of coal and that strata con 
taining brackish-water fossils are rare. Forms the bills about head of Pulaski 
Creek and Pulaski arch, which separates Beaver Slough and Coquille coal basins. 

J. 8S, Diller, 1901 (U. S. G. S, €oos Ray folio, No. 73) Pulaskt fm. —Chiefly rather 
soft yellowish ss., contrasting strongly with the ss. of underlying Myrtle fm. in 
color and freedom from cracks; some s55,; and locally shales and truces of Ia: 
also mere traces of coal.  KMmbraces all Eo. strata of Coos Bay quad, not included 
in the coal field. Uneon. overlie Myrtle fm. and underlies Conledó fm. 


This name is preoceupied and was discarded by U. S. Geol. Survey many 
years ago. The beds are essentially equiv. to Tyee ss. and Umpqua fim. 


Pulaski sand, 
A subsurface sand bed, about 40 ft. thick, in Vaqueros ss. in Coulingu dist., 
Calif., lying about 40 ft. below the Sauer Dough 


fPulliam formation. 
Upper Cretaceous (Gulf series) : Southern Texas. 
T. W. Vaughan, 1900 (U. S. G. S. Uvalde follo, No. 64, p. 2). Pulliam fm—Brown 
ferruginous sss., occurring in ledges or siada; some beds of clay; near top a bed of 
BOft unconsolidated sand impregnated with asphalt, overlain by several very 
fossiliferous layers; at top an aggl of oyster Ostrea corter. Thickness probably 
100 to 200 ft Overlies Anacacho fm, and underlies Eocene Myrick fm, 


Same as Escondido fm., older name, 
Named for Pulliam ranch, on Nueces River, Zavalla Co. 


Pumpkin Creek limestone member (of Dornick Hills formation), 
Pennsylvanian: Central southern Oklahoma (Carter County). 


€. W. Tomlinson, 1928 (Okla. Geol, Surv. Bul. 40%, p. 14). Pumpkin Oreck tà. 
top memb. of Dorniek Hills fm., has max, exposed thickness of 70 ft, including 
20 ft, of shally beds, 
€. W. Tomlinson, 1920 (Okla. Geol, Surv. Bull 40, pp. 32-54). Uppermost memb 
of Dornick Hills fm, ta designated Pumpkin Creek ls, from excellent outerop& on 
Pumpkin Creek in SEX, sec. 19, T. 6 S., R. 3 E. The upper iss. of Dornick Hills 
fm. are also well exposed in secs, 10 and 15, T. 6 &, It. 2 E, where main parr of 
Pumpkin Creek memb. forms a strong topog, ridge and reaches thickness of TO 
ft, including 20 ft. of shaly beds, Its Is, strata here vary from medinm- to 
coarse-grained, pure to sandy, nearly barren to quite fosweiliferous, Most distinc 
tive type, which is found alao on other side of Overbrook anticline in N44 sec. 7. 
T. 6 8., R. 2 E, and in nearly all outerops of thi» memb. btw. there and Dornick 
Hills (N. of Ardmore), is a very coursely granular crossbedded, rather sandy 
gray Is. which weathers to a sort of coarse gray calcitic sand, About 150 ft. below 
the main Pumpkin Creek ls. on S, line of sec, 10, T. 6 8S, R. 2 E, occurs another 
bed of fossiliferous Is. only 2 ft. thick. Between the two are some very fossiliferous 
shales in which the cavities in some of the shells, especially crinoid stems and 
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high-turreted gastropods, are filled with bluish chert. DiskK-«haped masses of 
siliceous (sponge?) spicules, the disks up to 244 in. in diam., constitute a unique 
element in this fauna, Four or five hundred ft, lower in section, at same locality, 
occurs m 15-ft. stratum of lumpy, chalky ls. closely interbedded with chatky 
shales, all highly fossiliferous. This type of rock occurs in much closer associa- 
tion with main Pumpkin Creek ledge N, of Ardmore, where it has been mapped as 
part of that memb., and is probably the bed mentioned by Goldston às carrying 
Compophytium torquium, wear top of his Cup Coral memb It weathers 1n. many 
Places to white chalky soil, full of nu great abundance and variety of easily 
collected fossils, including large cup corals. On R. line of sec. 10, T, 6S. R. 2 B, 
the main ledge of Pumpkin Creek memb, occurs about 2,000 ft. above Bostwick 
memb. This interval diminishes rapidly northwestward, with especially pro- 
nounced convergence in secs. 4 and 5, T. 6 &, R. 2 E. ; N, and W, of Ardmore it Is 
enly 900 to 1,000 ft, 


Punchbowl volcanics, 

Pleistocene (late): Hawaii (Oahu Island), 

C. E Wentworth, 1926 (Bernice P. Bishop Mus. Bull, 20, pp, 55-600), Punchbowl 
tuf crater consists of 3 rock fms. younger than Koolau basalt, which underlies 
the flanks. The oldest is the tuff, which makes up main mass of the erater, 
The second and third are the closely associated Mack ash and basalt of much 
more recent date. The Punchbowl tuff |» of typical palagonitic variety, somewhat 
coarser than Diamond Head tuff. Its thickness is 2 to 50 ft. No partly altered 
ash was seen in the Punchbowl mass 

H. T. Stearns, 1935 (Geol and gd. water res. Island of Oahu, Hawaii: Div Hydrog 
Bull. 1) Punchbow! volouniecs—Tuf and basalt composing Punchbowl cone, near 
center of Honolulu. Included in Honolulu volcanic series [q. v.]. Assigned to 
Inte Pleist. Younger than Koolau volcanie series, [Evidently Includes the lunch 
bowl tuff of Wentworth and the overlying basalt of Wentworth.) 


Puncheon Creek sandstone. (In Pottsville group.) 
Pennsylvanian: Southeastern Kentucky (Magoffin County). 


I. B. Browning and P. G. Russell, 1919 (Ky. Geol. Surv, 4th ser, vol 5, pt. 2, 
p. 13). Puncheom Creek 58,—Massive coarse-grained white to brownish-white 
eliff-forming ss, 60 ft. thick, underlain by 30 to 50 ft. of tnecrained massive. 
sometimes shaly ss. which usually does not form cliffs. Total thickness 70 to 
120 ft. Overlies Fugate coal and underlies Hindman conl, Named for Puncheon 
Creek of Licking River, Magoffin Co, where it is well developed. 


fPunta de la Mesa sandstone member, (In Meanverde formation.) 
Upper Cretaceous: Central northern New Mexico. 


C. L. Herrick, 1900 (Am. Geol., vol 25, pp, 331—346; N. Mex, Univ, Bull, vol. 2, 
pt. 1, pp. 3-63, pt. 2, pp. 1-11). Punta de la Mesa s3,.—Massive ss, 00 to 7D ft. 
thick in Albuquerque quad., 26 to 50 ft. thick in western Socorro and Valencia 
Counties. Underlies Prieto sss, Lies 225 ft. above Tres Hermanos s9, and 
80 to 100 ft. above the cephalopod zone, 25 ft. thick. 

W. T. Lee, 1912 (Geol, Soc, Am, Bull, vol. 23, pp. 592-598), Punta de la Mesa as. 
at its type loe, in Rio Puerco field is here placed at base of Mesaverde fm., 
Inasmuch as it is lowest ss. of the coal-bearing fm. But it seems to be age equiv. 
ef part of Mancos sb, as developed farther N. 

wW. T. Lee, 1917 (U. 8. G. 8. P, P, 101, pp. 172-174, 179). Later Investigations 
show that Punto de la Mesa ss, memb. (50 ft, thick) occurs 850 ft. below top 
of Mancos sh, as developed farther N., and it is here treated as a memb, of 
Muncos sh. It was previously included in Mesaverde fm, on assumption that that 
fm. extended downward to include all of the massive sas. At Casa Salazar it lios 
1147+ ft. above Tres Hermanos sa. memb. of Mancos. 


Named for Punta de la Mesa, N. of San Ignacio, Guadalupe Co. 


According to later work by C. B. Hunt the Punta de la Mesa ss. is E. 
extension of middle and major part of Gallup ss. memb. of Mesaverde 
m., and the name has been discarded by U. S. Geol. Survey. 

Punta Maisi limestone. 

Miocene: Cuba, 
S. Taber, 1984 (Geol. Soc. Am. Bull, vol. 45, No, 4, p. 588) 
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Purcell series. 

A term applied by Canadian geologists to rocks of Pureell Mtns, British 
Columbin and adjacent part of NW. Mont., which they correlate with the 
typical pre-Camb. Belt series of Mont, and Idaho. (See S. J. Schofield, 
The geology of East Kootenay, B. C, abstr. of thesis, Mass Inst. Tech., 
p. 3, 1912, and Canada Geol. Surv. Summ. Rept. 1911, p. 159, 1912.) 
Includes Mooyie fm, at top and Creston qtzite at base. These rocks are 
included in Belt series by U. S. Geol. Survey, 


Purcell basalt. 

A term applied by Canadian geologists to altered basalt, of pre-Cumb. 
age, underlying Mooyie fm, and overlying Kitchner fm. In SW. Alberta, 
SE. British Columbia, and NW. Mont. (Glacier Nat, Park). “Since it 
has its max. known thickness in McGillivray div. of Purcell Mtn 
system, the fm, has been called Purcell lava.” (R. A. Daly, 1913, Can. 
Dept. Int. Rept. Chief Ast, 1910, vol. 2, p. 207.) Daly mapped the fm, 
in 1912 (Can. Geol. Surv. Dept. Mines Mem. 38, several sheets). C. H. 
Clapp, 1932 (Mont, Bur, Mines and Geol, Mem. 4, pp. 21-22), says 
“Purcell lava eonsists of basalt flows in Siyeh and Missoula groups of 
lelt series.” 


y Shale.) 

Permian: Northern central Oklahoma (Kingtisher County). 

D, A. Green, 1036 (A. A. P. G. Bull, vol, 20, No, 11, p. 1465) Purcell ss, lonsea— 
In vicinity of Purcell the upper 250 ft. of Hennessey sh. is flied with +s. 
lenses, the most prominent of which may be seen in river Wu Just N. of the 
town. In this zone the ses. are highly lenticular and are croas-hedded. Lower 
part of zone forms a topog. ridge that can be followed from Purcell to Table 
Mtn nren in Garvin Co. At Table Mtns, T. 3 N., R. 3 W. the top of zone 

y 


Purcell sandstone lenses. (In Hennessey 


is capped by à well-stratified bench-forming bed that can be followed mam 
mi W. and SW. At Purcell the zone of lenses is 230 ft. thick and the base is 
150 ft. above Garber «4, On S, side of Washita River, in aren SW. of Maysville, 
a good sh. section, 160 ft. thick, lies btw. basè of Purcell lenses and the Antioch ss 


Purefoy's Mill series. 

Age (2): Northern central North Carolinan (Chapel Hill area). 

W. H. Fry, 1911 (Elisha Mitchell Sci. Soc. Jour, vol. 27, p. 124). Chapel Hil 
area i» in northern central N. C., in “Carolina metamorphic slate and voleante belt.” 
Bounded on S. bv trneous slates of unknown ag ronerally spoken of as Pwrefoss's 
Mil series: on SE. E., and NE. by Triassic sss.; on N, and W. by very baste crystal 
line plutonies and acid volesnieg of comparatively recent age, probably Triassic. 
The rocks composing the area are mainly cranites 


Purgatoire formation. 

Lower Cretaceous (Washita): Eastern Colorado, central northern and 
northeastern New Mexico. and Oklahoma Panhandle. 

G. W. Stose, 1912 (U. &, G. 8. Apishnpa folio, No. 186). Purgatoire fm.—Upper 
third largely sh. with minor thin platy ss5,; lower two thirds i» almost wholly 
ës., of lighter color than overlying Dakota ss, Thickness 220 ft Contormuably 
overlies Morrison fm. and conformably underlies Dakota sa. 
Was formerly regarded as part of Dakota ss, but contains marine fossils which 
T. W. Stanton says are of Washita (Comanche) age, and therefore older than 
Dakota ss Named for Purgatoire Canyon, In Mesa de Maya quad., Colo 


a hore recognized. 


Purgatory conglomerate. 
Carboniferous: Southeastern Rhode Island. 

Foerste, 1899 (U. S. G. S. Mon, 33, pp. 364-374). Purgatory ecol—Cearse 

. overlying Aquidneck shales, also overlying Sakonnet aa, [of R. L] Is test 

$ f. fm. in S. part of Narragansett Basin. ‘Typically developed at Purgntory. 

Thickness 380 to 600 ft. 
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Purington shale. 
Name applied by H. R. Wanless, 1931 (Geol. Soc. Am. Bull, vol. 42, p. S04, 
and IH. Geol. Surv. Bull, 60, pp, 179—198), to an undescribed sh. in lower 
part of Carbondale fm. (Penn.) of central western IIL, shown as 0-050-* 
ft, thick; as lying lower in section than No. 4 coal and higher than No. 2 
coal (from both of which it is separated by other rocks, the overlying 
rocks being called Pleasantview ss, and the underlying rocks Oak Grove 
memb.); and as in places eut out by Pleasantview ss, Derivation of 


name not stated 


Purisima formation. 

Pliocene: Western California (Santa Cruz Mountains). 

H, L. Haehl and R. Arnold, 1904 (Am. Phil. Soc. Proc, vol. 43, pp. 16-53). Purisima 
fm.—Vine-cruined sss, and sh., 700 ft. thick, resting on basal cgi, 20 ft, thick, At 
top grades into beds haying fauna somewhat simular to that of Merced fm Its 
upper limit may be defined as base of Merced. Rests uncon. on Monterey ah 

Named for exposures near Purisima and along Purisima Creek, San Mateo 
Co. 


Purslane sandstone. (In Pocono group.) 

Mississippian: Northeastern West Virginia and western Maryland. 

G. W. Rtose and C, K. Swartz, 1912 (U. S, G. 8. l'awpiw. Hancock folio, No. 179). 
Purslane s&.—Mussive hard coarse white ss. nnd milky-white quartz cal, alternat 
ing with softer croes-bedded ss, with a little sh, and thin coal seama. Thickness 
180 to 310 ft, Underlies Hedges sh. and overiies Rockwell fm.; all Included in 
Pocono group. Parslane Mtn, Morgan Co., W. Va., i» formed of tbis ss. 


Put-in-Bay dolomite member (of Bass Islands dolomite), 

Silurian (Cayugan): Southeastern Michigan and northern Ohio. 

W. H, Sherzer and A, W., Grabau, 1909 (Geol Soc. Am. Bull., vol 19, p. 546). 
Put-in-Hay dolomites.—Middle memb, of Lower Monroe fm. [Baas Islands dol] 
Underlies Ratsin River beds and overlies Greentleld dol. [On a later page ( 15506) 
thickness Is given us 100-4 ft. Later repts give thickness 0 to 220+ ft] 


See under Tymochtee st. 
Named for exposures on Put-in-Bay Island, Lake Brie 


Putnam gneiss. 

Late Carboniferous or post-Carboniferous : Eastern Connecticut and southern 
Massachusetts, 

It. E. Gregory, 1906 (Conn. Geol and Nat. Hist. Surv, Bull 6, pp. 114, 129, 133 
184, 136, 140, and map). Putnam gneiss Conslste of bands of schist, gneiss, 
utzite, and igneous intrusions in great variety. In texture varies from compa 
bluish-black sl. and qtxite through fine black schiat to coarse gray quartzose schist 
and feldspathie gneiss Includes beds of ls, intrusive sheets of Sterling granite 
gneiss and pegmatite, amphibolite, and layers of black granite porphyry. In com 
position shows gradations from hornblende-bjotite schist (or sedimentary amphi 
bolite?) with little or no feldspar, through quartz-biotite schist and gnelss (or 
crystalline arkose$) to qtzite Of sed. origin, In town of Preston there are 2 
min warieties-—n gray schist, often feldspathic, and a fine biotite-hornblende 
schist, both thoroughly injected with Intrusive sheets and stringers of granite and 
Pexmatite, The fine black schist evidently underlies the gray feldspathic variety. 
Evidence indicates Putnam gneiss underlies Scotland schist. The two fms. are 
conformable and pies into each other without noticeable change. 

G. F. Loughlin, 1912 (U. S. G. 8, Bull, 492, p. 16), The northward continuation 
of Putnam gneiss into Mass, is represented 1n Bolton gneiss, which Emerson and 
Perry assign to Carbt. 


Putnam formation, (In Wichita group.) 
Permian: Central and central northern Texas, 
F. B. Plummer and R, C. Moore, 1922 (Jour, Geol, vol. 30, pp. 24, 31, 40). Putnam 
fm.—Composed of Santa Anna Branch sh. memb, (below) and Coleman Jonction ls. 
memo. (above), Thickness 125 to 150 ft. in Colorado Valley; nbout 175 tt. ig 
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Brazos Valley. Top fm. of Cisco group. Conformably overlies Sedwick 15. memh 
of Moran fm. Named for town in Callahan Co. 

This fm. was transferred to Perm. Wichita group by E. H. Sellards in 1933 
(Univ. Tex. Bull. 3232), and Perm. is present age designation of U, 5. 
Geol, Survey. 


Putnam limestone. (In Putnam formation.) 

Permian: Central northern Texas (Shackelford County). 

O. F. Hedrick, E. Owens, P. A, Meyers, 1929 (Tex. Bur. Econ. Geol. geol. map of 
Shackelford Co.). Putnam ls., 5+ ft. thick, lies 55> ft. below top of Cisco, nnd 
overlies Putnam ss. 

E. H. Sellards, 1938 (Univ. Tex, Bull. 3232, p. 170). Putnom !*, in Putnam fm., 
preoeenpled by Putnam fm. and discarded. Putnam fm. transferred to Perm 
Wichita group. 

Putnam sandstone, (In Putnam formation.) 

Permian: Central northern Texas (Shackelford County). 

O. F. Hedrick, E. Owens, and P. A. Meyers, 1929 (Tex. Bur, Econ. Geol. geoL map of 
Shackelford Co.). Putnam 38., 5+ ft. thick, underlies Putnam la, and lies 1104 ft. 
above Sedwick 1s., all in Cisco group. 

E. H. Sellards, 1933 (Univ. Tex, Bull. 3232, p. 170), Putnam sè., in Putnam fm., 
preoccupied by Putnam fm, and disenrded. Putnam fm. transferred to Perm. 
Wichita group. 

Putnam erosion cycle. 

Name applied by G. R. Mansfield (U. S. G. 8. Bull. 715, 1920, p. 15) to a 
Pleist, erosion cycle in SH. Idaho, well developed in vicinity of Mount 
Putnam. 


Putnam Hill limestone member (of Allegheny formation), 

Pennsylvanian; Eastern Ohio. 

E, B. Andrews, 1870 (Ohlo Geol. Surv. Rept. Prog. 1869, pp. 84, 85). Putnam Hill 
ls—DBlue Ig, 4 ft. thick, in midst of coal measures,  Underlain hy 6 ft. of black 
bituminous sh. with thin layers of conl and overlain by 25 ft, of sh, and fissile as. 
Is 78 ft. above Maxville Is, 

Later repts state it overlies Brookville or No. 4 coal, and belongs near 
hase of Allegheny fm. 

Named for Putnam Hill, Muskingum Co. 


Putnamville stone, 
Trade name for o ls., of pre-Chester Miss, age, quarried at Putnamville, 
Ind. (See Collett, Ind, Dept. Statistics and Geol. 2d Ann. Rept, 1580, 
p. 400.) 


Puyallup sand. 

Pleistocene (pre-Wisconsin): Western Washington (Puget Sound region). 

B. Willis, 1898 (Geol. Soc. Am, Bull., vol 9, pp. 111-4), JPuynüllup sands, —8S1tr21ifiod 
sand, 40+ ft. thick, Included in Puyallup intergiacial epoch. Underlie Douty 
gravels. Overlie Orting gravels. Occur at a number of sections in Puyallup 
Valley; the occurrence on W., side of valley may be considered typical, [Some 
geologists consider this deposit to be of glacial origin. ] 

B. Willis and G. O. Bmith, 1809 (U. B. G. & Tacoma follo, No. 54), gave thickness 
of Puyallup sands as 40 to 200 fr. 


Puynllup interglacial epoch. 
Pleistocene (pre-Wiseonsin): Western Washington (Puget Sound region). 
B. Wills, 1898 (Geol. Soc. Am, Bull., vol 9, pp. 1114). Puyallup intergtactat 
epoch.—Preceded Vashon glacial epoch and followed Admiralty glacial epoch. 
Includes Puyallup sands, Orting gravels, and Tacoma deltu, which occur In 
Puyallup Valley. 
Some geologists consider the deposits covered by this term to be of glacinl 
origin. 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 1749 


Puyer formation. 
Eocene: Central Washington (Pierce County). 
J. Daniels, 1915 (Geol. Soe, Am. Bull, vol. 26, No. 1, p. 132). Puyer fm., of Eo. age, 
Pierce County coal fleld, Wast., 12,000 te 14,000 ft. thick. [Not defined.] 


Pyburn limestone member (of Olive Hill formation). 

Lower Devonian (Helderbergian) : Western Tennessee. 

A, F. Foerste, 1908 (Jour. Geol, voL 11, p. 685). Pyburn 05.—1t appears possible 
to divide Linden bed into two subdivisions, a lower, Camarocrinus or Ross Is, and 
an upper, or Pyburn te, The upper half appears to contain a greater quantity of 
softer, clayey material, which weathers readily. It appears to give rise to greater 
number of exposures at which Linden bed fossils may be collected free from the 
rock, The exposmres at Perryville, Linden, and Cumberland City appear to belong 
to upper or Pyburn horizon, which appears to have a greater eastward extension 
than the lower, overlapping latter 

W. F. Pate and R. S. Bassler, 1908 (U. 8, Nat. Mus. Proc, voL 34, pp. 427-429). 
Pybum beds of Foerste consist of blue shales and thin lss. overlying Ross bed. 

C. O. Dunbar, 1919 (Tenn. Geol. Surv. Bull 21, p. 47). Pyburn te. memb, of Olive Hitt 
fm.—Thin-bedded impure, dirty and cherty Is. with occasional bands of chert 
2 to 10 inches thick; lower pari somewhat softer, but upper 14 ft, or more is 
heavy-bedded and lithologically closely resembles underlying Ross Is. Occuples 
more or less the strat. position of Bear Branch memb, of Olive Hill fm., but 
Htholozy is distinctly different and they occur In different regions, so that both 
names will be useful. [Detailed section at Pyburn Bluff given. Thickness 4315 ft. 

at Pyburn Bluff, where it is discon, overlain by Hardin ss. This is present 
npproved definition of Pyburn łs.] 


Named for exposures in Pyburn Bluff, Hardin Co. 


Pyramid shale, 

Cretaceous (2): Eastern New Mexico. 

C. R. Keyes, 1005 (Am. Jour. Scl, 4th, vol. 20, p. 424) In E, part of N, Mex. the 
Comanche ssr. are uncon, underlain by Pyramid shates, 100 ft. thick, which overlie 
Amarillo sss, and are correlated with Zuni shnles of western N. Mex. [Derivation 
of name not given.] 


Pyramid conglomerate, 
Upper Cretaceous: Southwestern (7) New Mexico. 
C. [R.] Keyes, 1922 (Pun-Am. Geol, voL 38, p. 338). Pyramid els. is proposed for 
basal beds of Dakotan section aa outeropping In Pyramid Butte, N. Mex. 


Pyrites granite. 

Pre-Cambrian: Northwestern New York (Canton quadrangle). 

A. F. Buddington, 1020 (N. Y. State Mus. Bull. 281, pp. 60, 71-73, 96), Pyrites 
granite mass ig located just NE, of Pyrites, in SW. corner of Canton quac. Forms 
Fyrites phacolith. The granite and ita border zone have been mapped by J. C. 
Martin (N, Y. State Mus, Bull 185, 1916), whe, however, refers to it as a boss. 
Intrudes Grenville series. [According to p. 52 this granite ig of bix Alexandria 
type.) 

Quabin quartzite. 

Carboniferous: Western central Massachusetts. 

E. K. Emerson, 1017 (U. S. G. S. Bull. 597, pp, 60, 72-75, and map). The Paxton 
quartz schiat persists with its usual features for a long distance beyond border of 
the Brimfield, but at length it changes to a sugary white friable qtzite, once in 
demand for furnace hearthstones, which becomes more or less sericitic or chloritic, 
and at Amherst je full of large irregular aunsses of garnet. This rock is called 
Quabin qteite, It nlso grades into Oakdale gtzite, Composes a great portion of 
Quabin and Felton Mtns, 

Quaco conglomerate. 
Triassic: Nova Scotia and New Brunswick, 
S, Powers, 1916 (Jour, Geol, vol. 24, p. 6). 
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Quadrant quartzite. 
Quadrant formation. 
Pennsylvanian (early) and upper Mississippian: Montana (rather wide 


spread, except in Stillwater to Rosebud Counties region of central 
southern Montana) and northwestern Wyoming, 

C. Peale, 1893 (U. S, G. S. Bull, 110, on Three Forks, Mont., region). Quadrant 
fm,—Thin-bedded cherty lss. and qtulte layers (150 ft. thick) underlain by 200 ft 
of red aren. Iss. At one place (N. of Gallatin) the basal bed of fm. is a cgl. ls 
Bay btw. the red Iss. and the cherty Iss. is a shifting one. The fm. rests con 
formably on Madison ls. and is overlain by Ellis fm. [Upper Jurassic] in vicinity 
of Three Forks, Mont. Fossils [Miss. and Penn.] listed. The names for Paleorole 
fms, in this aren were selected after consultation with Mr. Arnold Hague's divi 
Rion [to which Mr. Weed belonged]. 


WwW. H. Weed, 1896 (U. S. G. 8, Yellowstone Park folio, No. 30), Quadrant qtztte.— 


While, yellowish, and occasionally pink beds of qtzite, with intercalated beds of 
drab ssecharoidal Iss. The qtzite Is generally compact and in beds 4 to 25 ft 
thick. Thickness of fm. averages 400 ft. in Gallatin Range. Named for Quadrant 
Mtn, in Gallatin Range [NW, corner of Yellowstone Park, Wyo.], where it forms 
n picturesque bluff encircling the mtn, rests on Madison l3., and i$» separated from 
overlying Ellis fm. by 200 ft. of ss., gray lss., and cnic. shales named Petom fm 
| Perm, and Triassic], [In this original definition of Quadrant fm. at ita type loc. 
he Perm. strata were included in Weed's overlying Teton fm, In subsequent repts 
on areas in Mont. to NW. of Yellowstone Park Quadrant fm. was applied to rocks 
that included the Perm, strata ]ater identified ng northward extension of Phos 
phoria fm. In 1919 (U. S. G. S. P. P. 120 F) D. D. Condit restricted Quadrant 
fm, to Weed's original definition, called the overlying Perm. strata Phosphoria fm. 
und the underlying rocks Madison 4, and stated that typical Quadrant had 
yielded Miss. and Penn. fossils, In many subsequent repts the name was applied to 
strata of Penn, and Miss. age resting on Madison Is. ever large areas in Mont., but 
in Stillwater and Rosebud Counties region of central southern Mont, the corre- 
sponding rocks have been divided into Tensleep ss, and Amsden fm.] 

W. Scott, 1935 (Jour, Geol, vol 43, No. 8, pp. 1011-103 Basal 100 fr, of 
type section of Quadrant fm., consisting of Is. and sh. were originally cnlled 
"talus," and cannot be considered part of the fm, This lower zone is Amaden fm., 
which rests on Mndison Is. [Scott's graphic section at Quadrant Mtn (p. 1016) 
shows his Amsden fm. as consisting in upper half of Massive Is. and in lower 
half of shnly ss, and sb. from which it looks as if Weed included these 
beds in bis Madison Is.) The Quadrant is westward extension of Tensleep ss; it 
is marine; strat. and paleontologic evidence Indicates it is basal Penn, The strat 
and paleontologic evidence shows Ameden 1s Miss., probably Chester. [Lower part of 
Amsden fm, has long been correlated by U. S. Geol Survey with Brazer la., of 
upper (Chester) and middle Miss, age.] As determined by tracing, true Quadrant 
wedges out 5 mi, NE. of Lombard, Mont. It is unknown in central Mont., where 
the rocks that have been called Quadrant fm. consist of the older Amsden fm 
underlain by Big Snowy group, divided into 3 fms. [See under Big Snowy group.) 
The Quadrant is present NW, of Lombard, also In vicinity of Helena, and in ex- 
treme SW. and west-central Mont.—Philipsburz, Melrose, and Dillon areas. In 
most areas the Quadrant and the Tensleep are uncon, on Ameden fm, but the 
uncon, is not angular, and in vicinity of Three Forks there is evidence that would 
support theory of continuous deposition. A few sections show upper part of 
Amsden ls, interbedded with qtzite, which becomes more and more dominant until 
massive qtzites of the Quadrant are renched, 


Quail porphyry. 
Eocene: Western central Colorado (Tenmile district). 


F. Emmons, 1898 (U. 8, G. S. Tenmile Special folio, No. 48) Quail porphyry 
Hornblende rock, Largest sheet oecurs under White Quail group of mines, Ten 
mile quad, 


{Quakertown group. (In Pottsville formation.) 
Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, and 


northern West Virginin. 

P, Lesley, 1870 (2d Pa. Geol. Surv. Rept. Q, between pp, xxi-xxxv| and 319 
Quakertown group,—Underles Middle Mercer ahales and overlies Connoquenessing 
Lower ss. Includes (descending) Quakertown coal, Quakertown fire clay, and 
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Quakertown irom shales Included In Connoquenessing as. [In some repts these 
beds have been culled Quakerten coal group.) 

I. C. White 
Mercer Co, Pa, (descending) : Connoquenessimg Upper s, 40 ft. ; Quakertown over 
shales and ore, 10 ft. ; Quakertown coal, 0 to 2 ft; Quakertown under shales and 
ore, 20 to 50 fr, ; Connoquenessing Lower ss., O to 90 fr. 


, 1880 (20 Pa, Geol, Surv, Rept. Q}, gave following stral. succession In 


L C, White, 1880 (2d Pa, Geol Surv. geol map of Crawford and Erie Counties). 
Quakertown ahatea, DO [ft.]. Underlie Connoquenessing Upper as. and overlie 
Connoquenessini Lower && 


Quakertown shale. (In Pottsville formation.) 


Pennsylvaninn: Western Pennsylvania and Maryland. 


1, C. White, 1870 (24 Pa. Geol Surv, Rept. Qo, p. 66). Quakertown iron shales 


contain iron ore in nodules Are 40 ft. thi 
overlie Lower Connoquenes 


k. Underlie Quakertown conl and 


sing #a The Quakertown coal occurs at the "Falls" 
on Quakertown Run, near Quakertown Station, Lawrence Co. Pa 


See also under tQuahkertoion group, I. C. White, 1880. 


Quakertown fire clay. (In Pottsville formation.) 
Penusylvanian; Western Pennsylvania nnd Maryland, eastern Ohio, and 
northern West Virginia. 
L C. White, 1879 (2d Pa. Geol Surv. Rept. Q 


. p 


^ Quakertown fire clay, 
with Iron ore balls, underlies Quakertown coal and overlies Quakertown bron shales 


Quakertown conl group, 
See under Quakertown group, 1879. 


Quakertown slate. (In Kanawha formation.) 

Pennsylvanian: Northern West Virginia and western Maryland 

D. B, Reger, 1918 (W. Va. Geol. Surv. Rept. Barbour and Upshur Counties, p. 278), 
Quakertown black al—Hard, fisalle, carbounceous, fossiliferous: 0 to 4 ft. thick, 
Liea 0 to 7 ft, below Quakertown rider coal aud overlies Quakertown (Coalburg?) 
cou Not previously noted or described, Named for relation to Quakertown coal 

D. B. Reger, 1921 (W. Va. Geol, Surv. Rept. Nicholas Co.)., Quakertown black st. 
Named for occurrence along "Tygart Valley Hiver In northern Randolph Co. where 


it les Just above Quakertown (Winifrede?) coal. Its supposed position is below 
Conlburg coal (Quakertown Rider?) nnd above Little Coalbure coal, 


Quall limestone, 
Lower Devonian (Oriskany): Western Tennessee 
C. O. Dunbar, 1018 (Am, Jour. Sci, 4th, vol. 46, p, 746). Quatt Ts.—Heavy-bedded 
Soe-grained eherty gray ls, in layers 1S to 20 im. thick. Weathers to very porous, 
rotten white and buff chert with yellow clay, ‘Thickness O to 10+ ft, Fauna 
chariy upper Oriskouny Lies uncon. above Decaturville chert and uncon, below 
Harriman chert. Contined to 8. part of State, 


Named for development on furm of Jim Quall, in valley of Dry Creek, 
a small stream entering Tenn. River near Walnut Grove, Hardin Co. 


Quanah gypsum. 
Permian; Southwestern Oklahoma und central northern Texas, 
F. W. Cragin, 1897 (Am, Geol., vol. 19, pp. 350 (footnote), 397). Quanah pyp.— 
Gyp, underlying Groesbeck dolomitea in Harde 
Is à lower gyp. than Collingsworth gyp. ay belong to Cave Creek fm. 
M. G. Cheney, 1929 (Univ. Tex. Bull, 2913, pl 1) Quanah gyp. lies lower than 
Guthrie dol, and overlies San Angelo fm.; all included in Double Mtn group: 


nan Co, Tex, and Greer Co,, Okla 


Named for Quanah, Hardeman Co., Tex. 


Quanah granite. 
Pre-Cambrian; Southwestern Oklahoma (Wichita Mountains), 


H. F. Bain, 1900 (Geol. Soc. Am. Bull, vol. 11 pp. 125, 137-138} Quana granite.— 
Granite eruptive into Camb, and Ord. fms in Wichita Mtas, Okla Namal for 
n prominent chief near whose lodge it is well exposed 

J. A, Taff, 1904 (U. S. G, & P, P. 31), mapped the granite of Wichita Mtis. 
pr-Camb. 
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€. H. Taylor, 1915 (Okla. Geol. Surv. Bull 20) Quench granite (pre-Cawb).— 
Medium-grained flesh-red hornblemde granite Totrusive. The latest granite mass 
of Wichita Mtns dist. Named for Quanah Mtn 


Quanah granophyre. 
A name applied by M. G. Hofmann (Okla, Geol. Surv. Bull 52, 1430, geol. 
map of Wichita Mtns, Okla.) to the Quanah granite of previous repts 


Quantico slate. 

Upper Ordovician; Northeastern Virginia. 

N. H. Darton, 1894 (U. S. G. S, Fredericksburg folio, No. 13). Quantico 4L— 
A marrow belt of black alates [mapped] overlying the crystalline roc ks and 
underlying Potomac fm. Named for Quantico Creck. Jesembleg the roofing 
«lutea on James River which carry lower Sil fossils, 

T. L. Watson and S. L. Powell, 1911 (Am. Jour. Sci, 4th, vol. 31, pp. 26-431. 
Quantico slates.—Gray to dark-eray and black slates with beds of green and 
muroon slates: also dense, homogeneous black graphitic slates of fine texture 
Laid down at about same time as Martinsburg sh. W. of the Blue Ridge. Named 
for Quantico Creek, Prince William Co 

(T. L. Watson, 1916 (Wa. Geol. Surv. geol. map of Va.). [Map explanation of Ord. 
(Cinelnnatian) block reads "Ineludes the Arvonia nnd Quantico slates of the 
Piedmont Plateau province."] 

J. T. Lonsdale, 1926 (Jour. Geol, vol. 34, pp. 159-160). Quantico sl occurs ln 
narrow discontinuous belt, rarely more than 1 mí, wide, extending for more than 
40 mi. in à NE-SW direction along E. border of NE. Piedmont dist, Is known 
to be of Cinelnnatinn nge through work of Watson and Powel, who reported à 
Cincinnatian fauna from it in Powell's Creek section near Dumfries, Prince 
William Co. The sl. varies from black graphitic to a gray type closely related 
to phyllite, 

W., A. Nelson, 1928 (Va. Geol. Surv. prel. ed. of geol. map of Ya.) Quantico af, 
is In part graphitie and includes rhyolite flows in northern arens. Mapped near 
Quantico, Prince William Co, Assigned to Ord. 

A. L Jonas, 1932 (Va. Geol. Surv. yall. 38, pp. 6, 25), assigocd this fm. to Upper 


Ord. (See under Arvonia al.) 


Quapaw chert. 
See under Lincolnvitte chert, 


Quarry Creek limestone. 

Pennsylvanian: Southeastern Illinois (Clark County). 

A. M. Worthen, 1875 (HL Geol, Surv., vol. 6, pp 10-17). Quarry Creek 1s. (also 
Quarry Creck and Martinevitte Is ).—L&, 20 to 30 ft, thick, near top of Coal 
Measures of Clark Co Upper part heavy bedded; lower part thinner bedded, 
becoming shaly at base and locally passing Into fowsiliferous green clay sh. with 
thin plates and nodules of is. Overlain by heavy sw, 30 to 40 ft. thick, forming 
top part of Coal Measures in this county: underlain by ah.. the lower part of 
which is bituminous, 

According to J. E. Lamar and H, B. Willman (Ill, Geol. Surv. Bull. 61, 
1934, pp. 129-138) this ls. is same as LaSalle ls. memb. of MeLeausboro 


fm 
Named for Quarry Creek, 114 mi. E. of Martinsville, Clark Oo. 


Quartermaster formation. 
Permian: Southwestern and northwestern Oklahoma and eastern part of 


Panhandle of Texas 
€. N. Gould, 1902 (Okla, Geol. Surv, 2d Bien. Hept, pp. 42, $T), Quartermaster 
div.—Soft red ssa. nnd aren, clays and shales, 800 or more ft. thick Overlies 
Greer div,, which consists of red cla sh, and sss, and includes several gyp 
descending order, Delphi, Colingsworth, Cedartop, Haystack, 


beda, named, in 
Kiser, and Chaney. Underlies Tert. or later deposits 
L. C. Snider, 1918 (Okla. Geol Surv. Bull, 11). Quartermaster fm., 300 ft, thick, 


contains no important gyp. deposits in Okia. The underlying Greer fm. is 150 


to 300 ft. thick, and overlies Day Creck dol, memb, of Woodward fm, 
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In 1924 C. N., Gould introduced Cloud Chief gyp. tor the rocks underlying 
Quartermaster fm. that were formerly known as “eastern aren of Greer 
fm." (See under Cloud Chief gup.) 

R. W. Sawyer, 1924 (A. A, P. G. Bull, vol. S, No. 3, pp. 312-320) Quartermaster 
fm. overlies Cyril gyp. which Gould referred to ns "eastern aren of Greer." The 
Cyril overlies Day Creek dol. [These fms. were mapped in order here stated.) 

The downward strat, succession of Quartermaster fm, Cloud Chief gyp., 
Day Creek doL, and Whitehorse ss. was given in repts by €. N. Gould, 
1924; €, N. Gould and F, E, Lewis, 1926; C, N. Gould, 1926; R. L. Clifton, 
1926; F. Gouin, 1927; C. N. Gould, 1927; N. Evans, 1927; N. Evans, 1928; 
A. M, Lloyd and W. C, Thompson, 1929; G. G. Suffel, 1980; A, F. Freie, 
1930; R. L. Clifton, 1930; and It. L. Six, 1930. The 1926 rept of Gould 
nnd Lewis suggested that "it might be well to consider the Day Creek 
dol the basal part of Cloud Chief gypsum." In 1930 (Okla. Geol, Surv. 
Bull. 40,1) C. M. Becker stated that “Day Creek dol. and Cloud Chief 
gypsum are thought by some to oceupy the same stratigraphic position,” 
The 1928 rept of N. Evans (A. A. P. G. Bull, vol. 12, p. 708) identified in 
Weatherford area, Okla, 5 ft. of dol. lying btw. Quartermaster fm. 
above and Cloud Chief gyp. below ns Quartermaster dol, and showed 


Cloud Chief gyp, ("massive pinkish-white gypsum”) ns separated from 
underlying Day Creek dol by 20 to 60 ft. of red to buff ss. with gyp. 
lentils, which he stated “is apparently Whitehorse.” The 1930 rept of 
G. G, Suffel (Okla. Geol, Surv. Bull, 49) stated that in some places Day 
Creek dol, appeared to be below top of Whitehorse ss. 

R. W. Sawyer, 1929 (Okla. Geol Surv. Bull. 40HH). The term "Day Creek dol," 
of Cragin has been applied to Weatherford dol, Greenfield dol., and Quartermaster 
dol, It is believed its continued use will only serve to confuse, Writer does not 
know what bed, if any, in SW. Okla., corresponda to Day Creek dol. of Kana. 

R. L. Clifton, 1980 (A. A. P. G. Bull, vol. 14, pp. 161-172). Cloud Chief aa origi- 
nally defined by Gould includes beds from top of Day Creek up to base of Quarter- 
muster fm. Evidences in feld suggest Cloud Chief is not a geol, unit, but that 
it represents a group of more or less continuous strat. units; Writer believes 
Cloud Chief as a fm. name should be dropped nnd that another frm, name should 
be adopted to include the beds from base of Day Creek dol. up to base of Quarter 
master, and there is some evidence to suggest that even the Quartermaster 
mischt well be included in thie suggested revision. At any rate a new fm. to 
include Day Creek dol, Hackberry sb., Big Basin ss, and the Perm, beds overlying 
the Big Basin, up to base of Quartermaster, seems necessary if geologic designa- 
tion is to be more strictly applicable to NW. Okin. and adjacent areas, 

N. Evans, 1031 (A. A. P. G. Bull, vol. 15, No, 4, pp. 408-432). Day Creek dol. 
overlies Cloud Chief gyp., Instead of underlying it, as previously belleved, and 
all Perm, beds above Day Creek dol. In Okla. and Kane. belong to Quartermaster 
fm. ‘he Kana. terms "Hackberry" and “Big Basin" should be dropped, Writer 
has not anywhere seen beds of gyp. In Quartermaster fm, The Quartermaster 
rests conformably om Day Creek dol. The Cloud Chief fs here made a memb. 
of Whitehorse fm. 

8. Buckstalf, 1931 (A. A. P. G. Bull, vol. 15, No. 4, pp. 424—457), does not regard 
Evuns' interpretation of strut. relations of various fms. as proved. 

D, A. Green, 1936 (A, A. P. G. Bull, vol, 20, No, 11, pp. 1454, 1458, 1473), divided 
Quartermaster fm. of central “ind west-central Okla, into (descending) (1) Sik 
City ss. memb., (2) Dorey sh, memb., and (3) Cloud Chief memb. (consisting of 
55, YD. and dol. facies); and defined it os uncon, overlying Hush Spring fm. 


Named for exposure along banks of Quartermaster Creek, Roger Mills Co., 
Okla. 


Quartermaster dolomite. (In Quartermaster formation.) 
Permian: Western Oklahoma (Custer County). 
Name applied by some geologists to n dol. memb., 0 to 15 ft. thick, lying 
short distance above base of Quartermaster fm. in Weatherford dist., 
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Custer Co, See Noel Evans, 1928 (A. A. P. G. Bull, vol. 12, No. 7, pp 
706, 708), and G. G. Suffel, 1980 (Okki. Geol. Surv, Bull. 49, pp. 107, 114, 
124, 128), 
Quartzite Range formation, 
Pre-Cambrian; British Columbin. 
J. F. Walker, 1034 (Canada Dept. Minca Geol. Surv. Mem. 172, No. 2345, p. 8). 


Quaternary period (or system). 
Includes all post-Tertiary time and the rocks formed therein. Divided 
into Pleistocene epoch (or series) and Recent epoch (or series). See 
U. S. G. S. Bull, 769, pp. 48-49. 


Quaternic. 
A variant of Quaternary employed by some geologists. 


Quatsino limestone, 
Triassic: British Columbia (Wancouver Island). 
H. C, Gunning, 1933 (Canada Geol Surv. Summ. Rept., pt. A2, p. 33). 
Quenly sand. 
A subsurface sand occurring in transition zone at base of Mesaverde fm., 
lying at depth of 1,050 to 1,100 ft. in Saddleback Hills anticline, Carbon 
Co., Wyo. 


Quebec group. 
Ordovician, Cambrian, and pre-Cambrian: Quebec. 
W. E. Logan, 1860 (Canadian Nat., voL 5, pp. 472-477), 1801 (Can, Jour, n. S.» 
vol, 6, pp. 40-46), and 1868 (Can. Geol. Surv. Rept. 1843-03, pp, 225—297, 
N44—880). Quebec group; Cambro-8il 
A, R. C, Selwyn, 1885 (Can. Roy. Soc. Proc. and Trans, 1882-83, vol. 1, sec, 4, 
pp. 1-13). Quebec croup includes pre-Camb,, Camb., and Cambro-8il, 
Subsequent Canada Geol. Survey repts divided these rocks into (descend 
ing) Sillery, Lauzon, and Levis fms, Many repts assigned them to Ord., 
signed them to Camb., others assigned them to "Cambro-OrnlL" 


More recent repts seem to restrict name to Ord, 


TQuebeenn substage (of Wisconsin stage). 

Pleistocene: Great Lakes region 

M. M, Leighton, 1931 (Jour, Geol., wol 29, pp. 51-58). Quebecam substaye eariy 
aud middie Wisconsin) —Includes Shelbyville mornines back to but not including 
Port Huron and ita correlntives, Named for Quebec, a very large area in eastern 
Canada, over which general area the center wae most potent and from which 
it extended farthest 8. and SW. during this substage. During latter part of 
Quebecan substage the ice Held grew westward into the Patrician area and gaye 
rige to a considerable lobe moving 5. acr Lake Superior and to SW., deposit 
ing the extensive sheet of red drift or Patrician drift of that region, It niso 
gave rise to the notable Green Bay deployment, nnd retained its power in the 
Bust, 

M. M. Leighton, 1933 (Sci, vol. 77, p. 168), withdrew Quedecan eudstage and re 
placed it by Qury audstage (middle Wisconsin) and Tasewoell substage (early 


Wisvonsin) > 


Quebec City formation, 
Ordovician: Quebec. 
P. E, Raymond, 1912 (Canada Geol. Sury. Summ. Rept. 1911, p. B50). Quebee City 
[fm., Ord., Quebec. 


Quebradillas limestone. 
Miocene: Puerto Rico 
T. W. Vaughan, 1924 (Geol. Soc. Am. Bull, vol. 35, No. 4, table 3) 
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Queen sandstone member (0f Chalk Bluff formntion). 

Permian: Southeastern New Mexico (Eddy County). 

F. 8. Prout, 1929 (A. A. P. G. Bull, vol. 18, p. 656). Queen sand zone to N. toward 
Carlsbad is in top of San Andres lg. [?] and Seven Rivers gyp. ia above it, 

K. Ul. Crandall, 1929 (A, A, P. G. Buil, vol. 13, pp. 929, 940) Queen sand.— 
own and buff ss, 100 ft, thick, underlying Seven Rivers gyp. Named for 
extensive outcrops in vicinity of Queen P. O., sec. 30, T. 24 8, R. 22 E, Eddy 
Co, N. Mex. 

W. G. Blanebard, Jr., and M. J, Davis, 1920 (A. A. P. G. Bull, vol. 13, pp. 072, 083, 
957), A sandy ls. and mand zone, O to 500 ft. thick, notable near old post office 
at Queen, Eddy Co. N. Mex., is often referred to by N. Mex, geologists as “Queen 
£s" The “Queen consists primarily of reddish-brown and gray ssa. inter 
bedded with hard gray lss. that nre locally sandy. These ss, lenses He in upper 
most part of Sam Andres Is. [?], and Queen sand zone is considered the top of 
that fm. Because there are several of these lenses within 200 ft. or more of sec 
tion the term zone Is applicable. "These sss. have been traced from their type 
loc, SW, to El Paso Gap, through Dog Canyon to Bush Mtn (a high mnsa in the 
Guadalupes) and S, to approx. 5 mi. 8, of N. Mex. line and 1 mi. NE. of El 
Capitan, The upper lenses of Queen zone are stratigraphically within 300 ft, of 
top beds of EI Capitan, Several mi, E. of Queen P. O. the Queen outcrop dips 
wteeply N. and NE. and is nt base of gyp. beds in Carlsbad memb. [In pl. 11 
they show Queen s, underlylng Carlsbad fm.. and in one place they say it bs 
very close to strat. position of Frijole 1s. Queen sand zone and Queen as. as here 
used include much more than the Queen sand of Crandall, which outerops in 
vicinity of Queen, Eddy Co, N. Mex, ig 100 ft. thick, and, according to W. B. 
Lang, can be traced 20 or more ml, in outerop.] 

W. B. Lang, 1987 (A. A. P. G. Buil, vol 21, No. T). Queen ss. memb, of Ohalk 
Bluf fm. is à brown and buff s», 100 ft, thick, exposed on Queen Mesa, in 
upper Dark Canyon and nlong N. slope of Hess Lille in Gaudalupe Mine It 
underlies Seven Rivers gypsiferous memb, of Chalk Bluf fm. and overles Dog 
Canyon i [According to Lang (personal communiention) bis Queen ss. memb. 
corresponds to Queen sand of Crandall, and ia the upper s». of the thick series 
of ww, and Iss, which has been called Queen samd, Queen s8., and Queen sand zone 
by the oil geologists, and which includes Dog Canyon Is, of Lang. This is 
approved definition of U. 8. Geol. Survey.) 


fQueen sand. 
"Queen sand zone, 
Permian: Southeastern New Mexico. 
See under Queen ss, memb. of Chalk Bluff fm. 


Queen sand, 
A subsurface sand, ft, thick, of probable Chemung age, occupying inter- 
val btw. 1,406 and 1,429 ft, in Ulf well No, 1, near Tidioute, Warren Co.. 
Pa. Lies 181 ft. above Speechley sand. (See C. R. Fettke, Geol, Soc 
Am. BulL, vol. 44, No. 3, p. 604, 1933.) 


Queen Charlotte Island formation. 
Lower Cretaceous: British Columbia. 
J. F. Whiteaves, 1883 (Roy. Soc. Canada "Trans, vol I, sec. 4, p. 85): and J. W 
Dawson, 1889 (Am. Jour. Sci, 3d, voL 38, pp. 120—127) 
Has also been called Queen Charlotte Islands group, Queen Charlottes 
Island fm, Queen Charlotte series, and Queen Charlotte group 


Queen City sand member (of Mount Selman formation), (In Claiborne group.) 

Eocene (middle): Eastern Texas. 

W. Kennedy, 1892 (Tex, Geol Surv. 3d Ann, Rept., pp. 50-52). Queen City beds.— 
Uppermost memb, of Lignitic beds. Appears to be a series of laminated or 
thinly stratified white and red sands and sandy clays, frequently merging into 
one another and forming a mottled sandy clay or clayey sand, Best developed in 
neighborhood of Queen City, Cass Go, where it has known thickness of 65 ft. In 
Marion Co. nenr Jefferson, and in Harrison Co. the beds appear at various places 
immediately underlying a yellowish-brown ss. or altered glauconite containing 
Occasional! casts of fossils and belonging to Mount Selman or lower memb. of the 
151627 *—38——33 
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Marine beds, They occur also near Tyler, Smith Co. and. as far S, as within 2 mt. 
of Troupe. To N. they occur at Gladewater, Gregg Co, and from Wilkins’ mill, 
Upahur Co. westward to within short distance of Big Sandy. They rest on a 
serleg of ble , blue, and gray mienceous sands, blue, brown, and gray clays with 
thin strata of sss. and 1s. and also contain many small seams and severa] heavy 
deposits of lignites, 


See additional entries under Mount Selman fm. 


A. Deussen, 1914 (U. 8. G. 8. W. S. P. 335). Queen City sand memb, of Witonr pm- 
Littoral deposits comprising top memb, of Wilcox fm.  Consists of 50 to 200 ft, 
of white porous, loose water-bearing sands, with some interstratified clays. 

J. A, Udden, C, L. Baker, and E. Base, 1916 (Univ. Tex. Bull. 44, pp. 83-84). Queen 
City-Carrizo.—Oldest fm. of Claiborne group. In X. Tex. is known as Queen City, 
nnd consists of 50 to 200 ft, of laminated or thinly stratified white or red sands 
and sandy clays. In western [southern] Tex. is known as Carrizo, and consists of 
at least 150 ft. of sss. of varying color, texture, and thickness, prevailingly grayish 
yellow, weathering light brown, some beds white when freshly broken; the beds 
ranging from fuirly hard ss. 2 to 4 or more ft. thick, to beds thin, slnbby, fulrly 
soft, and almost shaly. Regarded by Vaughan as lower Wileox, but in Rio Grande 
country the Carrizo overlaps the Wilcox and Midway. 

A. C. Hllisor, 19 (A. A. P. G. BWL, vol. 13, pp. 1342, 1345, pl. 14). Queen City 
memb. of Claiborne fm.—VMirst described by Wm. Kennedy (Geol Surv. Tex. Sd 
Ann. Rept.). Strat. position is below Weches memb. of Claiborne and above Reklaw 
memb. of Claiborne. According to present knowledge is limited to Tex. side of 
Sabine uplift. As a well-defined massive sand extends from Queen City, Cass Co. 
S. through Smith and Cherokee Counties, attaining thickness of 400 ft, In Houston 
Co. it thins to 110 ft, and in western Angelina Co. to 90 ft. From San Augustine 
E. it is only a few ft. thick, finally disappearing. 


According to recent work of Tex, geologists and Julia Gardner the Queen 
City saud contains Claiborne fossils, underlies Weches greensand memb, 
of Mount Selman fm. and overlies Reklaw memb. of Mount Selman. 
(See U, S. G. S. 1932 geol, map of Tex.) 


I. B. Plummer, 1933 (Univ. Tex, Hull p 630) Queen City fm. of enktern 
Tex. divided into (descending): (1) Upper memb, 200 to 230 ft, of thin-bedded, 


» 


cross-bedded sand, containing 2 layers of bentonite in upper 100 ft, nnd 2 layers 


of brown lignite in lower 100 ft.; (2) Omen greenetnd memb., dark-green and 
black, partly cross-bedded, friable, sandy, unfossiliferous glauconite, 10 to 15 ft. 
thick; (8) lower memb., 140 to 150 ft. of gray and brown sand and gray saly sh 
with irregularly shaped lentils of sand. 


Queen Hill shale. (In Lecompton limestone.) 
Pennsylvanian: Southeastern Nebruskn, southwestern Town, northwegstern 
Missouri, and northeastern Kansas. 
G. E, Condra, 1927 (Nebr. Geol, Surv. Bull. 1, 2d sor., pp. 44, 46,47). Queen Hitt oh— 
Biuish and argil. in upper part, and black, fissile, and somewhat carbonaceous 
in lower part. Thickness 5 to 544 ft. in Nebr., 6 ft. at Folsom, Iowa, © ft. N. 
of Amazonia, Mo, and 5 to 8 ft. S. of Atchison, Kans, Underlies Cullom ps, [later 
named Beil Is. nnd stil] later abandoned] und overlies Big Springs 1s, oll in 
Lecompton Is, Named for Queen Hill, NE, of Rock Bluff, Nebr, 
G. E. Condra, 1980 (Nebr. Geol. Surv. Bull. 3, 2d ser, p. 11). The so-called Queen 
Hil al, of Bull. 1 Nebr. Geol, Surv. is Cherryvale ah, memb 
G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, p, 12). Queen Hill ah. underlies 
Beil Is. and overlies Big Springs !s, all included in Lecompton fm, 
Queens River moraine, 
Pleistocene (Wisconsin stage): Rhode Island (Narragansett Bay) and 
Massachusetts. 
T. B. Woodworth, 1896 (U. S. G. S, 17th Ann. Rept., pt. 1, table opp. p. 2985). 


Extends from highland SW. of Providence northeastward into Mass. 


Queenston shale. 
Upper Ordovician (Richmond): Western New York and Ontario. 
A. W. Grabau, 1908 (Sct, n. s, vol. 27, pp. 622-623). Queenston shales--red 
Medina shales. Of Richmond (Ordovicic) age. Thickness 1,100 ft, Named for 
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town on Ningnra River opposite Lewiston, N. Y., “where these beds are partly 
exposed," [The same year (in.vol 28 of Sei, pp, 9406-348) G. H, Chadwick 
proposed Lewiston sh. for these beds, which he stated underlie the “upper or true 
Medina" with suggested discon. Because of priority of publication Queenston ah, 
ls the generally recognized nime.] 

In 19090 (Jour. Geol, vol. 17, p. 238) Grabau introduced Whiripoal xs. 
for basal bed of the Sil. and of his restricted Medina ss. (whieh rests 
om Queenston sh.), and correlated the Queenston with the Juniata and 
the Richmond. 

In INLL (Geol, Soc, Am, Bull, vol, 22) E. O. Ulrich used Chadwick's name 
Lewiston (with Queenston in parens), correlated the fm. with Juniata, 
and assigned all to Ord.; but he considered the Richmond younger, and 
assigned it to Sil. He also showed a great hiatus btw. the Queenston 
and the overlying Medina ss, to which he restricted the name Medina. 

In 1912 (N. Y. State Mus. Hdb. 19) ©. A. Hartnugel included Queenston 
sh. in the Medina and assigned all to SiL 

In 1913 (Geol. Soc. Am. BulL, vol. 24, pp. 107-108) E. O. Ulrich recom 
mended that well-established Pa. name Juniata be used in N. Y., to re- 
place Lower Medina and also the recently introduced name Queenston sh., 
he being satisfied of equivalency of the two, He also transferred the 
Juniata (Queenston) to SIL, and stated that Lower Medina Is@greater 
part if not al! of the Richmond. ‘The same year (12th Int, Geol, Cong., 
Canada, p. 28) Ulrich stated that "the Richmond passes laterally inte 
the lower Medina (or Queenston) of N. Y," and that the Queenston is 
uncon, with overlying Albion [“Upper Medina" of early literature]. In 
Niagara folio of U. S. Geol. Survey (No. 190, 118) the Queenston sh 
was described as consisting of 1,200 ft. (only 300 ft. exposed) of cherry- 
red and green sh. and green or gray $85, and it was retained in Medina 
group, but, because of lack of fossils and disagreement among geologists 
as to its exact age, it was classified as Ord, or Sil. In Canada Geol Surv. 
Guidebook 4, 1018, W. A. Parks assigned Queenston sh. to Ord., stating 
that nt Collingwood, Ont, a distinct Richmond fauna had been collected 
from it, although in Niagara and Hamilton, Ont., sections it is unfossilif 


erous. He deseribed it as consisting of red shales with an occasional 


green hand and an occasional bed of Is., and stated that it overlies the 
marine type of Richmond. 

In 1914 (Geol. Soc, Am. Bull, vol. 25, pp. 277-320) €. Sehuehert. assigned 
Queenston sh. to Ord. and to "Hiehmondiun," but favored excluding it 
from Medina, and stuted that, although originally included in Medina, 
"at the Medina type locality, along Orchard Creek, Medina, N. Y, these 
beds are practically not seen," He also stated that Whirlpool ss, is 
everywhere discon. on Queenston, The same year (Canada Geol Sury. 
Siunm. Rept. 1913, pp. 179-188), also in 1919 (Canada Geol, Surv, Mem, 
111, No, 91 geol. ser.), M, Y. Williams stated that Whirlpool ss. overlaps 
Queenston sh, 

In 1916 (Canada Dept. Mines, Geol. Surv. Mem. 83, pp. 175-176) A. F. 
Foerste stated: “The Queenston shales appear to be merely the estuurine 
representatives of a part of those marine strata which elsewhere are 
known under the term Richmond fm.” and he correlated them with upper 
fms. of Richmond group of Mississippi Valley. 

In 1923 (Md. Geol, Surv, SiL voL, p. 947) E, O. Ulrich showed Albion un 
con, on Queenston. 

In 1924 (Canada Dept. Mines Geol Surv. Mem, 138) A. F. Foerste corre 
lated Queenston sh, of N. Y, with upper part (chiefly Whitewater) of the 
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Richmond of SW, Ohio and Ind, and stated that Queenston sh. of dif- 
ferent parts of Canada ranges in age from upper Waynesville to White- 
water, both inclusive, and that “strictly speaking, the Queenston is merely 
a lithological designation, not an accurate time unit." 

The U. 8. Geol. Survey now classifies Queenston sh. as Upper Ord., and 
regards its Richmond age as established, (See also under Richmond 
group.) 


Queniult formation. 
Pliocene: Northwestern Washington. 
Bee Quinault fm., the spelling approved by U. 8. Geographie Board. 


Quercan sandstone. 
Miocene: Central western California (San Pablo Bay region). 
C. E. Weaver, 1909 (Calif. Univ. Pub., Bull. Dept. Geol., vol 5, p. 251). Quercamn 
88., top div. of Monterey fm, in San Pablo region, closely resembles San Pablo ss 
Overlies Hereuleón sh. memb. [Derivation of name not stated.] 


Approx, same as Briones ss. 


Quesnal Lake crystalline series. 
Pre-Cambrian: British Columbia. 
A. Bowman, 1889 (Canada Geol. Surv., n, &, vol 3, pt. 1, p. 25€). 


Quesnal River beds. 
Cretaceous: British Columbia. 


A, Bowman, 1889 (Canada Geol, Surv., nm. s., vol. 3, pt. IL, pp. ITC to 19C). Ia= 
upper part of Shasta group of Calif, 


Quesnal River series. 
Cretaceous (?): British Columbia. 
C, IL. Criekmay, 1927 (Stanford Univ. Abstracts of dissertations 1924-26, vol. 1, p 
132). Assigned to Cret. [G. Hanson (Canada Geol Surv. Summ. Rept. 1033, pr. 
A, p. 35, 1934) assigned these beds to Jurassic and Cret, (1).] 


Quiet Lake intrusives. 
Late Jurassic or Cretaceous: Yukon Territory, Canada. 
B. J. Lees, 1934 (Royal Canadian Inst, Trans., vol, 20, pt. 1, p. 26). 


Quillayute formation. 

Miccene (?): Northwestern Washington. 

A. B. Reagan, 1909 (Kans. Acad, Sci. Trans., vol. 22, p. 203). Quillayute fm,—1n 
interior region, where exposed along Bogachlel River, it is composed of gs, and 
bluish-gray sh., but base not seen there, The coast exposures are oll ers. or course 
gravelly rock resting uncon. upon older rocks. Occupies valley of Quillayute 
River and country drained by its eastern tributaries eastward at least to their 
respective middle courses, thence W. to Wautch Strait, and in places to the coast. 
Thickness not ascertained, Fossils are Plio. 

R, Arnold and H. Hannibal, 1913 (Am, Phil Soe, Proc., vol 52, p. 604). Reagun's 
description of Quillayute fm. is based on glacial filling of yalley of Quillayute 
River. If Reagan had visited the locality from which the fossils he describes from 
the Quillayute were brought by the Indians, he would have found it to be about 2 
mi. from Devils Club Swamp, where he says they occur, nnd the fm, very different 
lithologically from what he deseribes. It is typical Empire ss. 

L. G. Hertlein and C, H. Crickmay, 1925 (Am. Phil Soc, Proc,, vol, 64, No, 2, pp. 
268-276).  Quillayute fauna appears to be a mixture much the same as the 
Quinnielt, but the Quillayute suggests that the fauna is slightly lower and more 
like upper Mio. in fnunal aspect, and therefore it is probably somewhat lower than 
Quinaielt fauna and may be in part of upper Mio, age. 

R. H. Palmer, 1927 (A. A. P. G. Bull, vol. 11, No. 12, pp. 1321-1328), Quillayute 
fm, consists of soft slate-gray ss, probably not more than 50 ft. thick, locally 

carrying a plentiful upper Mio. fauna. 
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Quinaielt formation. 
Pliocene: Northwestern Washington. 
See Quinault fut. the spelling approved by U, S, Geographic Board, 


Quinault formation. (Approved spelling.) 

Pliocene: Northwestern Washington, 

R. Arnold, 1906 (Geol, Soc, Am. Bull, vol. 17, pp. 451—468, map). Quinaielt fm.— 
Course cgl nnd fine shales, with minor ss. and clay, Thickness 2,260 ft, Most 
important area ia in great syncline btw, Capes Elizabeth and Greenville through 
which trough of Quinalelt River empties into sea, Fossils are lower Plio, Uneon 


overlies Clollam fm. 

EK. Arnold and M. Hannibal 1913 (Am, Phil. Soc. Proc, vol. 52, table opp. y. 604), 
assiened Quinatelt fm. to upper Mio. and lower Plio. 

L. G. Hertlein and C. H. Crickmay, 1925 (Am, Phil Soe, Proc, vol 64, No. 2, pp 
268-2480). Fuuna of Quinaielt fm. 1s possibly a mixture, although it appears to tie 
lower Plio., as Arnold suggested 


Quiney syenite, 
C. H. Hitchcock, 1872 (Am. Jour, Scl, Sd, vol 3, p, 47), Quincy spyenite lies 
contiguous to porphyritle granite in Abington, Mars. 


Quincy granite. 

Carboniferous (probably Mississippinn) : Eastern Massachusetts and Rhode 
Island. 

W, O. Crosby, 1876 (Rept. on geol map of Mass, pp. 1-42), referred, in several 
placos, to Quincy granite, nnd said that the hornblendic granite ig quarried at 
Quincy and Rockport, Mase 

B. K. Emerson and J. H. Perry, 1007 (U. 8. G. S. Bull, 311, p, 51). Quincy 

granitic group occupies whole area bow. the green schist nnd the Carbf, rocks 

along NE. border of the green schist from Diamond Hill southward to Berkeley, 

forming a southern lobe of the broad Quincy band In Boston Basia, 
B. K. Emerson, 1917 (U. 8, G. S. Bull. 597, pp. 167, 188-196, and map). The normal 
Quincey granite is a moderately coarse-grained rock composed of dominant quartz, 
feldapar, and hornblende with accessory negirite, zircon, titanite, and ores, Type 
urea is in Quincy and Milton, Mass, but largest area is In eastern Essex Co., Mass, 
LaForge, 1032 (U. 8S, G. 8. Bull 839). Quincy granite in Mass. intrudes Lynn 
volennie complex, which 1s probably contemp. with Mattapan volcanic complex, 
of Dev. or Carbt. age. 


L. 


Quincy amygdaloid. 
Pre-Cambrian (Keweenawan): Northern Michigan. 
mne long In use locally. Same as Pewabie amyzdalold. The mineralized 
part is the Quiney lode, Named for occurrence in Quincy mine, Hongh- 
ton Ca. Is in Ashbed group, 


Quiney flow. 
Same ns Pewnbie flow. Includes Quincy amygdaloid and underlying trap. 


Quincy Pewabic amygdaloid. 
PreCambrinn (Keweenawan): Northern Michigan. 
R. D. Irving, 1888 (U. 8. G, S. Mon. 5, pl 18), 
Belongs in Ashbed group. Same as Pewabic amygdaloid. The mineralized 
part is the Quiney Pewabie lode. 
Named for occurrence in Quincy and Pewabie mines, Houghton Co. 


Quincy Pewabic flow. 
Includes Quincy (Pewabic) amygdaloid and underlying trap. 


Quindaro shale. 
Pennsylvanian: Eastern Kansas, 
R. C, Moore, 1982 (Kans, Geol. Soc. Oth Ann. Field Conf. Guidebook, pp. 92, 97). 
[See under Wyandotte ts, Derivation of name not stated. ] 
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N. D. Newell, 1925 (Kans, Geol, Surv. Bull, 21, pp. 15, 59) Quindaro sh. memb. of 
Wyandotte lo—Gray argil. or limy sh, 34 ft. thick, underlying Argentine Is 
memb. and overlying Frisbie ls, memb., Named for a political twp in Wyandotte 
Co, Kans. Typically exposed in floor of Boyms quarry, near NW, cor, sec. 30, T, 
10 &, R. 25 E. 

ft. C, Moore, 1986 (Kans. Geol Surv. Bull, 22), stated that Newell ia author of 


this name. 


Quiniault formation. 
See Quinault, the approved spelling, 


Quinn sand, 
A subsurface sand, of Penn. age, in Lyons-Quinn oil pool of south-central 
Okla. Is the middle zone in Wapanueka fm. Lies higher thon Ingram 
sand of Lyons-Quinn pool, which is=Sykes sand of Wewoka pool 


Quinnesee ore-formation, 
Huroninn: Northern Peninsula of Michigan (Menominee iron region) 


C. L. Rominger, 1881, [See under Lake Hanbury al. oroup.] 
J. Fulton, ISSS. [See under Lake Hanbury at. group.) 


Quinnesec greenstone. 

Pre-Cambrian (upper Huronian): Northwestern Michigan (Menominee 
district). 

C, R. Van Hise and W, 8. Bayley, 1900 (U. S, G 
Quinnesee achists,—Greenstone schists, gabbros, diab , and dioritea, eut by dikes 
of gabbro, diabase, diorite, and granite, Quinnes Falls is on some of harder 
ledges of these rocks, Assigned to Arebenn, and treated as oldest fm. of region. 
{In 1911 (U. S&S. G. 8. Mon. 52) C. R. Van Hise and C. K. Leith assigned these 
schists to late upper Huronian (post-Michigamme sl.1.] 

C, K. Leith, R. T. Land, and A. Leith, 1945 (U. 8S. G. 8. P, P. 184), changed name 
of fm. to Quinneace greenstonc and classified it as older than Michigamme sl 


Menominee folio, Na. 02) 


TQuinnimont beds. 
TQuinnimont conl group. 

Pennsylvanian; Western Pennsylvania, West Virginia, and southwestern 
Virginin. 

J. P. Lesley, 1877 (2d Pa. Geol. Surv. Rept. Hy, pp. xxil-xxlv) Recent corre 
spondence with Prof, Fontaine has convinced me that use of term “Kanawha 
River system" will lead to future embarrassment, becnuse Kanawha River does 
not receive that name until it has passed to W. of the great outcrops of that 
system, retaining its name of New River as low down as mouth of Gauley River, 
where the “Kanawha River &ystem" has mainly or entirely zone under water 
level, The term New River system cannot be employed, because it is required for 
the coal measures of Montgomery and Wythe Counties, Va, and I have therefore 
suhatituted the name Quinnemont beds, with which I understand Prof. Fontaine 
to acquiesce, at least for the present and until a better name con be suggested. 
[The Sharon and Quinnimont coal group ia shown as = “Potteyille egl. (Seral), 
No. XII,"] 

W. G. Platt, 1878 (2d Pa. Geol Surv. Rept. H,), excluded Sharon and Quinnimont 
coat group from Pottsville fm 

J. J. Stevenson, 1880 (Am. Phil. Soc. Proc, vol 19, pp. 2). Quinnimont 
group or Beral (Pottsville) col—Mapped in parts of Lee, Wise, Scott, and Wash 
ington Counties, Va. Thickness 1,0004 ft. Includes, at top, ss, 125 ft. thick, 
known as "Bee Rock," succeeded below by a series of shales, sea, and 6 or T coals, 
und at base cel. 45 ft. thick, Overlies Mountain Is. 

J. J. Stevenson, 1880 (Am. Phil Soc, Proc, vol. 19, pp. 498-505), Quinnimont coal 
group.—1ncludes Purdue coal (100 ft, below top In Mercer Co, W. Va., and Taze 
well Co., Va.), St. Clair coal, Reed coal, Tabor coal, Con] Branch coal, Nelson coal, 
und older unnamed coals. 

J. J. Stevenson, 1885 (The Virginias, vol. 6, p. 71). Quinnimont group of Va. and 

W. Va. is-— Rogers No, XII or Lower Coal Mensures, 
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Quinnimont shale, (In Pottsville group.) 

Penneylvainian: Southern West Virginia and southwestern Virginia. 

M. R. Campbell, 1896 (U. 5. G. & Pocahontas folio, No, 26) Quinnimont sh. 
Sh. with thin beds of ss, und a few coal seams culled tbe Horsepen group, Quinni- 
mont cos! is twsal bed. Underlies Raleigh and overlies Clark fm. Thickness 
200 ft. Named for exposures nt. Quinnimont, yette Co, W. Vn. 

M, R, Campbell, 1902 (U. & G. S, Raleigh folio, No. 77). Quinnimont sh, Sandy 
sh. ISO to 225 ft. thick, Includes Becktey coal st top and Quinnimont con] at 
basée, UDnderles Raleigh ss, and everlles Thurmond fm. («Clark and Poenhontax 
fms, of Pocahontas folio). 


Quinnimont shale. (In Pottsville group.) 

Pennsylvanian; Southern West Virginia. 

IL V. Hennen and R. M. Gawthrop, 1015 (W. Va. Geol, Surv. Rept. Wyoming and 
McDowell Counties, p. 206) Quinnimont sh,—Dark gray, laminated, with both 
argill. and aren. layers, Thickness 0 to 75 — ft Underles Quinnimont ss and 
overlies Fire Creek (Quinnimont) coal. Named for exposures at Quinnimont, 


Fayette Co. 
This is a part only of Quinnimont sh. of Campbell, 1806, (See W. Va. 
chart I.) 


Quinnimont sundstone. (In Pottsville group.) 

Pennsylvanian: Southern West Virginia. 

R, V. Hennen and R. M. Gawthrop, 1915 (W. Va. Geol Surv. Rept, Wyoming and 
McDowell Counties, p. 206). Quinnimont sa.—Current- to heavy-bedded medium 
grained Uurht-cray to buf ss, 0 to 100 ft. thick Underlies Beckley (“War Creek") 
conl and overlies Quinnimont sh. and in places cuts ont Quinnimont sh. and 
rest» on underlying Fire Creek (Quinnimont) conl Included in Middle Pottsville 
or New River group. Named for exposures at Quinnimont, Fayette Co 


Quitman bed. (In Trinity group.) 

Lower Cretaceous (Comanche series) ; Western Texas (El Paso County). 

J, A, Taff, 1891 (Tex. Geol, Surv. 2d Ann. Rept, pp. 728, 756). Quitman hed.—Acros 
Quitman Mtn st Quitman Gap consists of (descending) : (1) Massive Cuprotina le, 
60 ft,; (2) thickly bedded siliceous shell 1s, 20 fr.; (3) calc, Magey nnd yellow 
friable s» containing large Arogyra and oyster resembling O. owenana, 250 to 
200 ft, Ja younger than Mountain bed und overlies Bluff beds all Included in 
Washita div, 

€. L. Baker, 1927 (Unlv. Tex. Bull 2745, p. 21). Quitman bed and Bluff iwà of 
Taff belong to Finlay 1s. ; his Mountain bed belongs to underlying Cox sa 


Named for Quitman Mtn and Quitman Gap, EI Paso Co. 


tQuitman limestone. 
Pennsylvanian: Northwestern Mi 
J, A. Gallaher, 1898 (Mo. Bur. Geol. and Mines Bien Rept. pp. 04-55). Quitman 
cap rock.—Massive argill 1s, capping Quitman or No. 9 coal. 


yuri 


Sume as Howard 1s. memb. of Shawnee fim, according to If. Hinds and 
F. €. Greene (1915) and R. C. Moore (1086) 
Named for exposures at Quitman, Nodaway Co. 


Quivira shale. (In Kansas City formation.) 

Pennsylvanian: Northeastern Kansas and northwestern Missouri 

R. €. Moore, 1951 (Kans. Geol, Soc, Sth Ann. Field Conf, Guldebook, correlation 
chart), Quitira sh., new name; overlies Dekalb Is. (which rests on Cherryvale 
sh.) and underlies Drum 1s. 

R. C. Moore, 1932 (Kans. Geol, Soc, 6th Ann, Field Cont. Guidebook, pp. 85, 91, 97). 
Quivira sh—S8h. forming top memb. of Cherryvale sh. in southern Kans. Under- 
Ties Drum 1s, and overlies Dekalb Is. [On p. 45 1t 14 deseribed ns consisting of 
(descending); (1) Greenikh-gray clay sh, 1 ft.; (2) carbonaccous sh, 34 ft.; 
(3) greenishi-gray cluy sh., 6 ft. ; and (4) black fissile sh., 1 ft.) 

N. D. Newell, 1935 (Kana. Geol Surv. Bull, 21, pp. 18, 423), Quirira sh.—'"Thin 
urgiH. and bituminous sb. underlying Cement City memb. of Drum Is, and over 
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lying Westerville Is, (not DeKalb, but younger). Is=top part of Chorryvale sh 
of SE. Kans. Named for Quivira. Lake on Kansas River K, of Holliday. where 
the fm. is exposed below the dam. Also typically shown at E. edge of Holliday, 
Kans, Was erroneously considered lower part of Chanute sh. by Mo. geologists, 


See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936, 


R. C, Moore, 1936 (Kans. Geol. Surv. Bull. 22), stated that Newell is 
author of this name, 
Quoddy shale. 
Silurian (Nia 
ington County) 


aran): Southeastern Maine (Bastport quadrangle, Wash- 


E. 8. Bastin and H, &, Williams, 1913 (Maine Water Storage Comm. 3d Ann. Rept, 
p. 108; Geol Soc. Am. Bull, vol. 24, pp. 378, 270). [Name mentioned but not 
detined. Refers to Eastport folio.] 

E. 8. Bastin and H, S, Williams, 1914 (U. S. G. S. Eastport folio, No. 192, pp. 3, 10) 
Quoddy sh—Chiefy hard sh., some portions of which are slaty or eves schistoae, 
Contains minor amounts of voleanle roeks, both flows and tulfs, chiefy rhyolite 
but some dinbase, Greatly disturbed and altered by intrusives, "The few fossils 
indicnte very carly Niagaran. Oldest fm. in Eastport quad, Named for exposures 
at West Quoddy Hend (easternmost point of land in United States), Washington 
Co. 


On 1988 geol. map of Maine, by A. Keith, the sedimentary rocks of West 
Quoddy Head are mapped as Miss. and the igneous rocks as Dev, 


Quoggy Joe quartz trachyte, 
Age (?): Northeastern Maine (Aroostook County), 
H. E. Gregory, 1900 (U. S. G. S. Bull. 165, pp. 109, 111, 164-168). Quoggy Joe 
quartz traehgyte formes entire mass of Quoggy Joe group of hills, Aroostook Co 


Rabbitskin sandstone, 
Cretaceous: Canada (Mackenzie) 


E. J. Whittaker, 1928 (Canada Geol, Surv, Summ. Rept, 1922, pt. B, p. 99). 


Rabbit Spring formation, 

Tertiary (Pliocene?) : Southwestern Nevada (Goldfield district). 

F. L. Ransome, 1909 (U. S. G. 8. P. P. 66, pp. 28, 71, etc). Rabbit Spring fm.— 
Ss, apparently derived from underlying Spearhead rhyolite, with lenses of cgl. 
composed of pebbles of volennie rock, Thickness 10 to 15 ft., possibly 25 ft. 
Upper part merges with overlying Maulpais basalt. Probably fluviatile Exposed 
in bluffs above Rabbit Spring and in other places along edge of Malpnis Mesa, 
Goldfield dist. If Siebert [Esmeralda] fm. ever covered this part of Goldfield 
dist. it was eroded away before Rabbit Spring fm, was deposited, 


Rabble Run red sandstone member (of McKenzie formation). 

Silurian: Western Maryland. 

C, K. Swartz, 1923 (Md. Geol, Surv, Sil. vol, p. 36). Rabble Run red ss, memb.— 
These red strata lie about 100 ft. below top of MeKenzie fm. in Washington 
Co, In passing E. they make their first appearance in Cacapon Mto, W. of 
Hancock, as thin tongues of red strata a few ft. thick, separated by gray bands. 
Varther E, increase in thickness until they finally merge to form one nearly 
continuous mass of red beds that attain a thickness of nearly 100 ft. on Rabble 
Hun in North Mtn. Closely resemble the younger Bloomsburg red as. 

C, K, and F. M. Swartz, 1931 (Geol. Soc. Am. Bull, vol. 42, p. 660), show Rabble 
Run red bed — basal part of Bloomsburg red beda, 


Raccoon shale. 
Mississippian: Central Ohio. 
L. E. Hicks, 1878 (Am. Jour. Sci, 3d, vol, 16, pp. 216, 219). Raccoon shales.— 
Blue und gray shales full of concretionary masses of iron ore, which are mere 
shells filled with marl or sand; 300 ft. thick; near bottom some layers are 
massive enough for quarrying. Overlain by Black Hand egl. or Granville beds; 
underlain by Sunbury black sl. All included in Waverly group. 
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Same as Cuyahoga fm. of C. S. Prosser, C. R. Stauffer, J. A. Bownocker, 
G. D. Hubbard, and others, bat lower part only of Cuyahoga fm. of 


J. E. Hyde (Jour. Geol., vol. 28, 1915, pp. 655-552, 757-770). 
Named for exposures on Raccoon Creek, Licking Co. 


THaceoon River beds, 

Pennsylvanian: Central southern Iowa and northwestern Missouri, 

H. FP. Bain and A. G. Leonard, 1898 (Geol Soc, Am, Moll, vol 10, pp. 11-12), 
Raccoon River beds,—B8andy shales, 30 to 70 ft. thick, forming top memb, of Des 
Moines beds In central Towa. Overlie Appanoose beds. Probably same as 
Haworth's Pleasanton fm. but local name preferable, 


Sume us Pleasanton fm., older name, 


Named for Raccoon River, Dallas Co., Iowa. 


Racine dolomite. 

Silurian (Niagaran): Southeastern Wisconsin and northeastern Jili- 
nois (?). 

J. Hall, 1861 (Wis, Geol Surv, Rept, 1860, pp. 1-7). I have arrived at certain 
results fortified by occurrence of numerous fossila which lend me to conclude 
that Racine Is, mentioned in a former rept [wbere?], is upper memb, of Niagara 
group, while the heavy-bedded mass below is but the expansion of the Iss, of 
Clinton group. 

J. Hall, 1862 (Wis. Geol Surv. Rept. 1, p. 67). Racine I&—Friable yellow or 
ocherous 1s. ; gray, rarely bluish-cray, or buff-colored mag. Is. of crystalline texture, 
very tough and eompact in some portions but extremely porous. ‘Thickness 250 
to 500 ft. Absent in SW. Wis. Best developed at Racine. Rests om Waukesha 
ls, at Waukesha. Extends from Kewaunee to 8, line of State, Contains Ningara 
fossils, May represent upper memb, of Niagara group of western N. Y. 

"'. C, Chamberlin, 1877 (Wis. Geol. Sury. vol. 2, pp. 8600-877), Racine beds rede 
fined.—Equiv. to what has been known ms Racine fa. (Geol Wis, 1862, p. 67) 
except that upper portion (consisting of rough, thbick-bedded irregular dol, usually 
free from inpurities and of buff, gray, or blue color) la now separated as Guelph 
beds, and the reefs and associated rocks W. of Milwaukee, which have been 
referred to n lower horison, are now included In it Rests on Waukesha beds. 
Where separation btw. Racine and Waukesha is not distinct it is best to regard 
the chertless beds as Racine and the cherty beds as Waukesha. The Racine beds 
consist of mug. Is. of very irrecular texture, forming reef-like masses of con- 
Elomeratic rock, which on denuded surface appear ns mounds or ridges, and which 
graduate into various kinds of porous, granular, irregularly bedded rovk, or into 
fine-grained, compact, even-bedded strata. In its N. portion, where it rests on 
Upper Coral beds, it has a much more uniform character. At Racine (whence 
the fm. takes its name), as exposed at rapids of Hoot River, it is a blue, gray, 
or buff brittle dol, with somewhat glassy fracture, subcrystalline structure in part 
and earthy im part, and contains many geodie cavities filled with calcite and 
pyrite 4nd sometimes mammillary deposits; texture uneven, sometimes granular, 
sometimes brecciated, usually coarse and porous, but sometimes flne and compact ; 
hedding irregular, but usually rather heavy, from 5 ft. downward, Fossils abun- 
gant. To N. (Sheboygan region) Racine 1s. rests on Upper Coral beds, which 
appear = upper part of Waukesha beds, 


In subsequent repts the Racine was treated by some writers as excluding 
Guelph and by other writers as including Guelph. 

G. M, Ehlers, 1920 (Mich, Acad, Sci, 21st Rept., pp. 87-90). The division of the 
Racine of Wis. into Guelph and Racine by Professors Chamberlin nnd Whitfield 
is apparently unwarranted, in opinion of writer nnd of E. O. Ulrich. Ulrich 
states there is no strat. nor paleontologic break btw, beds of Racine fm. 

E. O. Ulrich, 1824 (Wis, Acad, Sci "Trans, vol 21, pp. 71-83), treated Racine and 
Guelph as two distinct units in SE. Wis., and stated that both are of Lockport 
uge. 

A. C. Trowbridge, 1935 (Rept. 9th Ann. Field Conf. Kana, Geol Soc, p. 27) 
Although there is some doubt that the Racine of eustern Wis, can be defluitely 
recognized In NW. LiL aud NE. Iowa, in all probability equiv. beds occur in 
sections to be seen today, and the term Rachie appears in these sections [over- 
lain by Port Byron ls. and underlain by Waukesha dol.]. 
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Radeliff formation. 

Lower Paleozoic (?): Southeastern California (Inyo County). 

F, MaeMurphy, 1930. [See under Telescope group. Derivation of name not stated.) 

F. M. Murphy, 1933 (Calif. State Div. Mines, Rept. 28 of State Min, July-Oct., 
1082, pp. 329-356). Rideliff fm.—Chieüy flaggy, corrogated, impure, aren, 18. 
gray when fresh, reddish brown when weathered, interenluted with a dark gray 
thinly banded lime-siliente rock, containing muscovite, biotite, diopside, epidote, 
woisite, vesuvianite, and abundant pyrrhotite; also gray and white sss., gray and 
white mottled crystalline Iss, and finely striped gray and green sl. and phyllite 
Thickness 600+ ft. Conformably overlies Sentinel dol. and conformaubly under 
Mes Redlands dolomitie 1s, all included in Telescope group (lower Paleozole?), 
of S, part of Panamint Rance [Derivation of name not stated and not 
apparent from his maps.] 


tRaddatz porphyry. 

Miners’ local name for the porphyry of Tert. (Eocene?) age in Stockton 
dist, central northern Utah, first cut by mine workings near Stockton 
under supervision of Mr. Raddatz. (See U. SN. G. S. P. P. 122, pp. 52, 
53, 1932.) 


Raft lake beds, 

Pliocene (middle 7); Southern Idaho (Cassia County). 

H. T. Stearna, 1932 (Correlation chart of Idaho compiled by M. G. Wilmurth, 
dated Sept, 1, 1 2) and 1936 (Jour, Geol, vol 44, No, 4, pp, 494-489) Raft 
take bedam—Bufcolored clay, silt, sand, often in lenticular form and tu places 
filled with concretions; partiy consolidated; weathers to brown sandy loam, form 
ing rounded hills except along Snake River, where it forms n terrace. Thickness 
200+ ft. Exposed along 8. shore of Lake Walcott as far aa mouth of Haft 
Hiver. Form bluff alone Lake Walcott Reservoir, Basal cel, is exposed at head 
of Fall Creek, Older than Banbury voleanica nnd younger than Rockland Valley 
basalt, In places rest uncon. on Paleozole Is, 


Raft River formation. 
Pliocene (?): Northwestern Washington, 
A. B. Reagan, 1000 (Kane, Acad. Sei. Trans, vol 22, p, 202). Rajt River fm.— 
Au outerop on N., side of mouth of Raft River, which contains conecretionary ay. 
and grey ah., whieh Dr, Arnold considerg— part of Quinaielt fm 
R. Arnold and H, Hannibal, 1913 (Am, Phil, Soc, Proc, vol. 52, p. 604) The Raft 
River Mio, of Reagan contains a small but characteristic Empire fauna 


Ragan sand, 
A subsurface sand of late Penn. age in central northern Okla. In Perry 
pool, Noble Co. it is 100 ft. thick and lies at 1,805 ft. depth, the Vann 
sand lying at 1,587 ft. und the Tonkawa at 2,714 ft. 


Rugged Point series. 
Tertiary: West Indies. 
J3. W. W. Spencer, 1902 (London Geol, Roe, Quart, Jour, vol, 58, p, 360) 


Raggedy Mountain gabbro. 

PreCambrian: Southwestern Oklahoma. 

H. F. Bain, 1900 (Geol Soc. Am. Pull, vol. 11, pp. 135, 180). Raggedy Mtn gabbro. 
Gabbrò, including a considerable variety of barte rocks regarded ar facies of one 
magma. Possibly eruptive through Carrollton Mtn porphyry. Assigned to Archean 
(9), Named for Raggedy Mtns, Kiowa Co. 


Ragland sandstone. 

Middle Devonian (Hamilton): Eastern Alabama (St. Clair County). 

C. Butts, 1927 (Wash. Acad. Sci. Jour, vol 17, pp. 128-129: Am, Jour. Sch, Sth, 
vol. 14, pp. 365—380; U. S. G. 8. Bessemer-Vandiver folio, No. 221, p. 9, footnote). 
Ragland s85,—Sss. of Hamilton ase in Ala. Heretofore included in Frog Mtn s 
At type loe, the fm, is uncon. overlain by Fort Payne chert and uncon, underlain 
by Little Oak 1s. and it consists of (descending): (1) 'Thick-bedded ss., some 
layers coarse-grained, others fine-grained with nodular chertlike bands, some dark 
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sh., scattered fossils, 48 ft.; (2) ss and sh., ferruzinous, brown, rotten, highly 
fossiliferous, 2% ft.; (3) hard fine-grained calc. ss. fossiliferous, 144 ft.; (4) 
dark arvill. sh., fossillferous, % ft.; (5) Is. rather coarsely crystalline, dark, 
sandy, fossiliferous, 1 ft. Named for exposures in abandoned quarry 1% ml. 
&S-SW. of Ragland, St. Clair Co 


Ruglind sand. 
A subsurface sand, lying at top of or above Ohio sh. in eastern Ky. The 
name has also been applied te an older sand, of Middle Dev, (Ornondnga ) 
age, in eastern Ky., but the true Ragland is the younger sind. 


Rail Canyon sandstone member (of Vermejo formation). 

Upper Cretaceous; Northeastern New Mexico (Ruton coal field). 

W. T, Lee, 1924 (U. 8, G. 8. Bull. 752). Rall Canyon sa, memb,—Mnssive cross 
bedded 0 to 50 ft. thick, lying near middle of Vermejo fm, in Raton coal 
fleld, Is readily recognized by its numerous inclusions of clay balls. Forme roof 
of mines in many places in Dawson dist. and extends to southern extremity of 
that dist, but its relation to beds 5. of this dist. is not known, Named bheeaüse 
of economie importance in making a firm roof in Dawson mines, in Kall Canyon, 
Resta uncon. on Ò to 65-- ft. of sh. and sss forming lower part of Vermcejo fm., 
nnd lies 100+ ft. below top of Vermejo fm. 


Railroad Ridge basult, 
Pliocene; Northwestern. Nevada 

E. E. Fuller, 1931 (Univ. Wash. Pub, Geol, vol. 3, No, 1, p. 14). South of Pueblo 
Mtn, and immediately W. of tilted «pur formed by southern extension of the 
volcanic series as it plunges southward, Hes Thousand Creek Basin. This basin, 
which is but superficially eroded, contains stratified tufs of unknown thickness, 
which directly overlie Pueblo Mtn series, which writer correlates with upper 
flows exposed on Steens Mtn, From vertebrate fauna Merriam considered these 
beds lower Plio, but later studies by C. Stock (personal communication) Indi- 
ente they are “definitely Plioeene and fairly late in that period.” These light 
colored tufs are locally capped by a thin flow known as Railroad Ridge basalt. 


This lava was thought to have originally filled n river bed 


*Rainbow beds. 
Pliocene or Miocene: Southern California (Fresno and Kings Counties). 
F. M. Anderson, 1905 (See 1905 entry under fCoalinga beds.) 


Rainbow series, 
Post-Franciscan: Northern California (Humboldt County). 


W. Stalder, 1915 (Calif, State Min. Bur. Bull. 69, pp. 447-449), Rambow series 
Post-Franciscan ond pre-upper Mio. rocks of Ratnbow Midge divided into Walker 


Ridge sse. above, 50 to 750 ft. thick, and Wa 
ft. thick. Underliex Bear River series (upper Mio.) and overlles post-Pranclacan 


rocks called basal aa, series 


Rainbow member (of Richtield formation). 

Pre-Cambrinn: British Columbla (Cariboo district). 
1925 (Canada Dept. Mines Geol, Surv.. Bur, Econ, Geol. Mem. 181, No. 
4). 


Rainbow Bend sand. 
A subsurface sand in lower part of Cherokee sh. in Rainbow Bend field, 
Cowley Co., Kans. Is correlated by D. H. Snow and D. Dean with Bur 
bank sand of Okla. und assigned to Bartlesville sand zone. 


Raines Corner limestone, (In Bluefield formation.) 

Mississippian: Southeastern West Virginia and southwestern Virginin. 

D. B, Reger, 1020 (W. Va. Geol Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 300, 404) Raines Corner 19.—Dark and bard; weathers gray; 5 to 10 ft, 
thick; marine fossils Underlies Indian Mills sh. and overlies Halnes Corner sh, ; 
all members of Bluefield group [fm.]. Type loc. im bed of Indian Creek, 44 mi. 
NW. of Raines Corner, Monroe Co. Also observed in Mercer and Summers Coun 
ties, W. Va. and has been traced as far 8. as Big Stone Gap, Va. 
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Raines Corner shale, (in Bluefield formation.) 
Mississippian: Southeastern West Virginia and southwestern Virginia 
(Giles County) 
D. B. Reger, 1926 (W. Va. Geol, Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp. 300, 409), Raines Corner st.——Green or grayish sandy deposit, 5 to 20 ft, hick, 
With marine and plant fossils. Underlies Raines Corner 1s. and overlies Milnes 
Corner conl: all members of Bluefield group ifm,). Type loe, on W. side of 
Indian Creek along the State road, about 144 mi, NE. of Raines Corner, Monroe Co. 
Observed also lo Mercer and Summers Counties, W. Va., and in Giles Co., Va. 


Rainy limestone member (of Clear Fork formation) 
Permian: Central northern Texas (Taylor County). 
M. G, Cheney, 1929 (Univ. Tex. Bull, 2913, p. 27, pl. 1). iny Ie—Dark-grny to 


brown fossiliferons ls. locally white, 1 to 3 ft. thick, separated. from underlying 
Lueders Is. by red ond blue sh, and lying considerably lower in the section than 


Standpipe I&, the intervening beds consisting of some unnamed Iss, and blue and 
brown shales. Type loc. along Rainy Creek, 6 mi. E. of Abilene, Taylor Co, Forms 
escarpment S. of T. & P. R. R. The name is used in unpublished rept. of W. A. 
Riney, Ineluded in Wichita-Albany fm. 

A. M. Lloyd and W. C. Thompson, 1020 (A. A. P. G. BulL, vol. 13, pl. 5, pp. 948, 
4) Rainy ts. has been followed as far N. as eastern. Haskell Co, and may be 
present as a thin stringer os fur as southern Baylor Co. Lies in basal part of 
Clear Fork fm., about 70 ft. above its base ond about 20 ft. below Lytle Is. 


Rainy Mountain limestone. 

Lower Ordovician: Southwestern Oklahoma. 

H, F. Bain, 1900 (Geol, Soc, Am, Bull, vol, 11, pp. 135, 188-140), Rainy Mtn 1s,.— 
Blue nnd gray Is. in Wichita Mtns, folded nnd metamorphosed by Quana granite. 
Conformable on Blue Creek series (Camb,), Assigned to Ord 

Appears to be same as Arbuckle Is, See J. A. Taff, 1904 (U. S. G. S. P. P. 
31, pl. 2). 

Named for Rainy Mtn, Kiowa Co, 


fRaised Beach formation. 
Pleistocene: Southern California (San Pedro and vicinity). 
R. Arnold, 1002 (Calif. Acad. Sci. Mem., vol. 3), applied this nongeographie term to 
beds younger than San Pedro series, 


Raisin River dolomite member (of Bass Islands dolomite). 

Silurian (Cayugan); Southeastern Michigan, western Ontario, and north- 
ern Ohio, 

W. HM. Sherzer and A. W. Grabau, 1900 (Geol. Soc. Am. Bull, vol. 19, p. 546) Raisin 
River beds.—Top memb, of Lower Monroe fm, [Bass Islande dol]. Discon. over- 
lain by Sylvania ss. and underlain by Put-in-Bay dolomites [On a later page 
(555-556) thickness is given as 200+ ft.] 


Named for exposures on Raisin River, Monroe Co., Mich, 


Raker Peak pyroxene andesites 
See under West Prospect basalt, 


Rakes Creek shale. (In Tecumseh shale.) 

Pennsylvanian: Southeastern Nebraska, 

G. E. Condra, 1930 (Nebr, Geol, Surv, Bull, 3, 2d ser, pp. 47, 53). Rakes Creek ah. 
is proposed for upper unit of Tecumech sh, memb., 1. e, for interval btw. Ost Is. 
below and Rock Bluff Is, above, from a locality in NW4 sec, 5, T, 10 N., R. 14 D. 
on Rakes Creek, Cass Co, Nebr, Thickness 20+ ft. 

R. €, Moore, 1936 (Kans. Geol. Surv. Bull, pp. 48, 180). Rakes Creek sh, memb. 
of Tecumseb sh. is light-bluish to brownish cluyey und sandy sb., ond in most places 
includes n fairly persistent ss. ; is mostly unfossiliferows. Thickness 10+ ft. Over- 
lies Ost 1s. Recent study by me in Nebr., W, Iowa, and NW. Mo. indicates that 

Kock Bluff ls, which next overlies Rukes Cr. sh., is certainly — "middle Deer Creek 
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Is." in Knns.; but this need not make use of Rakes Creek sh. inapplicable in Kans. 
Upper bdy of Rakes Creek may be considered as extending to slightly higher strat. 
Mane Im N, than in S. [Moore's 1936 revised classification for Kans, shows, on 
p. 48, Rakes Creek sh. separated from Rock Bluff Is. by Ozawkie ls. and Oska- 


loosa xh.] 


Raleigh sandstone. (In Pottsville group.) 

Pennsylvanian: Southern West Virginia and southwestern Virginin. 

M. R, Campbell and W. C. Mendenhall, 1896 (U. 8S. G. S. 17th Ann. Rept, pt. 2, 
pp. 487, 4% Raleigh «8.—The cgl. bed at top of section exposed on road from 
Prince to Raleigh. Been traced by writers from Tug River and Great Flat Top 
Mtn, in Pocahontas field, through Wyoming and Raleigh Counties, to New River, 
and along that stream from Glade to Cotton Hill. Varies.in thickness from 40 to 
100 ft., and 1n character from a massive pebbly rock to m series of flagzy 588.5 very 
often it is a cel. Overlies Royal fm, and underlies Sewell fm. 

M. R. Campbell, 1896 (U. S. G. S. Pocahontas folio, No, 26) Raleigh »8,—Conrse, 
massive ss., 80 to 150 ft. thick, Overlies Quinnimont fm. and underlies Sewell fm, 
Covers a large portion of surface of Raleigh Cos W. Va. 

1. C. White, 1908 (W. Va. Geol Surv. vol. 2a, p. 198), divided Raleigh ss, into 
Upper Raleigh &»., 60 to 137 ft. thick, and Loter Raleigh s8., 64 to 93 ft, thick, the 
two being separated by 1 to 37 ft. of sh., coal, and fire elay, and these names have 
been used in some subsequent W. Va. Geol Surv. repts. 


Rall& Ford shale 
See Rolls Ford sh. memb. 


Ralston group. 

Pennsylvanian and Permian: Central northern Oklahoma. 

C. N. Gould, D. W. Ohern, and L. L. Hutehison, 1910 (Okin. State Univ. Research 
Bul. 3, pp. 7, 13). Ralston group,—tncludes all beds btw, base of Pawhuska fm. 
of J. P. Smith below and base of Wreford ls. (or tts southern continuation the 
Payne ss.) above, 


Named for Ralston, Pawnee Co, 


Ralston formation, 

Eocene (basal): Northern Wyoming (Bighorn Basin region). 

W. J. Sinclair and W. Granger, 1912 (Am. Mus. Nat. Hist, Bull, vol. 31, pp. 00-62). 
Ralston beds or [nt.—A vertebrate faunal horizon near top of Fort Union (7%) 
fm. on N. side of Shoshone River in blufle opp, Ralston Station, where the beds 
dip below Systemodon horizon. Appears to underlie Knight fm. (of Wasatch 
group), but discovery in them of Limnocyon and Hethyopsis makes further study 
desirable, If the beds prove to be older than the Knight, and it is deemed 
desirable to give them a fm. name, they may be referred to as Ralston beds or 
Ralaton fm. 

W. Granger, 1014 (Am, Mus. Nat. Hist, Bull, vol 33, pp. 202-205), The 1912 
work in Clark Fork and Bighorn Basins proved the horizon for which Ralston 
beds or Ratlaton fm. was previously suggested is very distinct, older than Gray 
Hal, and perhaps representing top of Paleocene series, Ralston is preoceupled, 
so Clark Fork beds is here substituted, from Clark Fork Basin. 


Ralston formation, 
Pre-Cambriun: Central northern Colorado (Boulder region). 
See under Coal Creek qtzite, 1954. 


Ramah series. 
PreCambrinn: Labrador. 
A. P. Coleman, 1021 (Conada Geol, Surv. Mem, 124, p. 25). 


+Rambler formation. 

Miners’ local name for 180 ft. of thin-bedded siliceous ls. in lower part 
of Oquirrh fm. (Penn.), lying 218+ ft, below Galena King Is, and over- 
lying the Rambler Is. of the miners. Exposed in Rambler claim of 
Stockton dist., central northern Utah, (See U. S. G. S. P. P. 173, 1932.) 
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Rambler limestone, 

Miners’ local name for 4 ft, of rather pure Is, underlying Rambler fm. of 
miners und lying 90 ft. above their Hercules Is, in lower part of Oquirrh 
tm. (Penn.) of Stockton dist. central northern Utah, Exposed in 
Rambler claim, (See U. S. G. S. P. P. 173, 1932.) 


Ramona formation 

Pennsylvanian: Northeastern Oklahoma. 

D. W. Ohbern, 19010 (Okla. State Unir. Research Bull 4, p. 36). Ramona fri 
Strata btw. top of Skiatook fm helow and top of Avant Is, memh above 
Divided into three members, Dewey 1% at base, Ocheluta sh, in middie, and Avant 
la. at top. Thicknesg 100 ft. Name to be applied btw. Arkansas River and Hne 
approx. coincident with Claremore and Nowata quads 

Includes Dewey Is. and lower part of Ochelata fm. of present nomenclature 


Named for Ramonn, Washington Co. 


Rampart group. 
Mississippian (probably lower): Yukon-Tanana region, Alaska. 


J. E. Spurr, 1808 (U. S. G. 8 18th Ann. Rept., pt. 8, pp 155-109) Rampart 
to dark red on exposure), 


Aene —Characeterized by green calor (which chang 
by a peculinr missive structure ond [firm texture, and by presence of yoleanic 
material Consists of dintase flows, tuffaceous sediments, npare lex (often 
glaueconitic), hard green shales and slates, and some sx, Some of the rocks are 
ght gray ond appear to be very fine-grained silleeous sediment» or novaculites 
Green color ia due partly fo glawconite in tuff and impure sediments, but cliletly 
to presence of serpentine, chlorite, and other green minerals arising from decompo 
sition of the lgnceous rocks, ‘The rocks of Rampart series are ocensionally cut by 
Fortymile series 


diabase dikes and later intrusions Thickness great ovt 
and underlies Upper Carbf. Tahkandit series, Named for fact they are exposed 
in Lower Ramparts of the Yukon 


Further work showed that Rampart series of Spurr included Middle Dev. 
and Miss. rocks equiv. to Woodchopper voleunics {Middle Dev.), Clrele 
volennics (Miss.), and probably a younger Miss, fm., but that at type 
loe, its fossils are Miss, (See J. B. Mertie, Jr., U. S. G. S. Bull, 816, 


1080, pp. 75-95.) The name is now restricted to rocks corresponding to 


those at type loc. 


J. B Mertie, Jr., 1936 (U. S. G. 8. Bull, 8721. Rampart group (Missiasippian) of 
Yukon-Tabnana region consists of sed, rocks (chert, sh., sl.. argillite, #3., and a fen 
beds of Is. and cale. grit) and bedded greenatones, tulle, and brecetug Axsociaüte 
with the group nre coarse-grained intrusives, in part eontemp. and in part young 
Bediments probably conatitute one-third To onelialf of the group, The rocks n 
closely folded and locally faulted and breceinted. Of Miss nge. Thickness may 
be 5,000 tò 10,000 ft. 


Rampart limestone. 
Ramparts limestone 
Devonian: Canada (Mackenzie). 
T. O. Bosworth, 1921 (Geol Mag, vol. m 287, ond Inst, Pet. "lechnologist 
Jour, vol 7, No, Z5). [in both of these publications Rampart b ie used All 
subsequent Canada Geol. Surv. repts, by E. M. Kindle and G. S, Hume, une 


Ramparts ta.) 


Ramp Creek member (of Harrodshurg limestone). 
Mississippian: Southern Indiana 
P, B. Stockdale, 1029 (Ind. Acad, Sel. Proc, vol, 38, pp. 2 242). Ramp Creek 
memb. of Lower Harrodsburg (5—Varinble siliceous ls., with irregularly distrib 
and characterized by prevalence of geodes and chert. Thick 


uted crinoid lenses 
ness 16 to 28 ft. I 
memb. and overlies Borden group Completely exposed In ravines tributary to 
JKtaump Creek, SI. part of Monroe Co 


sal memb. of Lower Harrodsburg 1s,  Underlies Leesville ls 
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Rumsey sand. 

A subsurface Penn. sand in NE. Okla.. lying lower than Checkerboard lime 
und higher than Big lime (Oologah 18.). In Osage Co,, Okla., the name 
has been applied to a sand, 5 ft. thick, lying 40 ft. nbove Pern sand. In 
SW. Okla. the name has been applied to a sand, 2600 ft, thick, correlated 
with part of Wellington fm. (Perm.). The name has also been used 
in SE. Kans. 


Ramsey Lake graywacke conglomerate, 


Pre Cambrian: Ontario 


A. P. Coleman, 1905 (Ont. Bur. Mines Rept. 1905, vol, 34, pt, 3, p. 14) 


Ramshorn slate. 
Ordovician (Lower and Middle*): Central Idaho (Custer County region). 
C. P. Rosa, 1932 (Idnho correlation ch compiled by M. C. Wilmarth). Ramshorn 
4L—Dark, thin-beddüed unfomsiliferous st. and arglll qtzite containing DBeekman- 
town graptolites Thickness 2000 ft. Older than Kinnikinie qtsite and over- 
lica (uncon. Y} Bayhorse dol. Numed for well-known mine nonr head of Bayhorse 


Crock, Custer. C», 
€. FP. Ross, 1934 (Geol. Soc Am. Bull, vol, 45, p. O45, etc). Ramshorn sL— 


Composes all Ord. argitl rocka below Kinnikinie qgtxite in Bayhorse region. Over- 


lies Bayhorse dol Forms country rock of welbknown Kamaborn mine Exteudas 
fn a band, 2 to 5 mi, wide, from Mill Creek, on N, border of Bayhorse quad.. 
southward past Clayton, a distance of 20+ mi. Smaller isolated outcrops eme 
ut intervals throuzh the cover of Challis volcanics, all the way ta S, bdy of Bay 
horse quad. Is almost exclusively a thin-banded dark-green to purplish arxill 
rock with well-developed slaty cleavage cutting the banding at high angles, — Locally 
(in N. part of quad.) egl. at base; some beds are more qizitie or more cule, than 
the average. Locally lenses of Is. ond qizite are interbedded, Max. olimerverd 
thickness of eonglomeratie bods is a little more than 500 ft. Est. thickness of 
fin. 20004 ft. Fossils 


Ramshorn volcanic series. 
Tertiary Cpost-middle Eocene) : Central Wyoming (Owl Creek Mountains). 
4 (Geol. Surv. Wyo. Bull. 24, pt. 4 pp. 21-22) At W. end of Owl 


ins 


D. Love, IfW 
Creek Mtns a series of [unnamed] sin. am 
is uncon, overlain by O to FOO ft. of soft course-Dedded white audesitic tuff, 
which form lower part of the rocks here named Aamshor voleanie series 


breec of post-Green River ove 


Lying on these white tuffa is a series of tails, pink andesite flows, and coarse pink 
to gray agg. or breceiu, O to 600 ft, thick, which forms upper part of Ramaborn 
volcanic series, AIL that ean definitely te sail of the ¢ this jès Iu that it fs 
post-Green Hiver Named for The Kamsborn, u mountainous rk 
W. of area studicd, which ia composed of rocks of this volennie series 


lying 12 mi, 


Rancocas group (also formation) 

Eocene (lower): New Jersey and Delaware, 

W. B. Clark, 1594 (N. J. Geol, Surv. Ann. Rept. 1893, pp. 337-335, and Jour. Geol, 
voL 2, pp. 161-171). Rancocds fm—Largely gwreensand, although much more 
highly glauconitic in lower than in upper half, Lower half largely a pure green 
sand, but ih some paria of State it becomes very argill. toward base, forming the 
so-called “chocolate marl" Te Middle Marl Bed of previous repts, Thickness 45 
ft, Underlies Manasquan fm. and overlles Redbank fm.  HKancoens Creek, Burling 
ton Co, N. J, cuts through the fm., exposi 


g its full sequence, 

Later repts give thickness as 0 to 125 ft., and divide the depositas in N. J, 
into Vincentown sand above and Hornerstown mart below. In Dela 
ware the subdivisions are not recognized and the deposits nre there 


called Aancocaa fm, 


Rand schist 
Pre-Cambrian: Southern California (Randsburg quadrangle, Kern and San 
Bernardino Counties). 


€. D. Hulin, 1925 (Calf. State Min. Bur. Bull 95, pp 20, map). Rand schist.- 
Predominately mnien-albite schist, showing highly developed s«ehistosity ; usually 


177 
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dark silvery gray, but weathers yellowish brown. Amphibole schists are next in 
order of abundance, and are only slightly subordinate in amount to the mica 
albite schist. Actinolite schist, actinolite-tale schist, tale schist, and hornblende 
schist also occur in minor amounts. The mica-albite schist and the amphibole 
schists are interbedded with qtzite and ls, in beds from 1 to 10 ft. thick. Green- 
stone schist, of igneous origin, is present in small, irregular, and isolated masses. 
Rest of fm. is of ged. origin. Is believed to uncon. overlie Johannesburg gneiss 
and to uncon. underlie the rocks of Paleozoic age. Assigned to Archean, Thick- 
ness exposed is probably btw. 1,500 and 2,000 ft, Composes bulk of Rand Mtns, 
Kern Co. 


1undels Island gneiss. 
R. P. Stevens, 1867 (N. Y. Lyc. Nat. Hist. Annals, vol &, pp. 116-120) [Ranidels 


Id. gneiss is used on “Section across New York [Manhattan] Island along southern 
shore of Spuyten-Duyvel Creek and Harlem River.” ] 


Randlett horizon. (In Duchesne River formation.) 
Oligocene: Eastern Utah (Uinta Basin). 
J. L. Kay, 1934 (Carnegie Mus. Annals, vol. 28, pp. 357-359), "To fnellitate corre 


lation and reference of specimens now in Carnegie Mus, Duchesne River fm. ia 
divided into 3 horizons, from lowest to highest, the Randlett, the Halfway, and 
the Lapoint., Type loc. of Randlett horizon is N. and E, of town of that name, 
und it consists of 47844 ft. of brown, red, bluish-zray, and variegated clays alter- 
nating with brown and gray sss. These beds are capped by a 10-ft. stratum of 
cgl, which is taken as base of Halfway horizon, Latter horizon is well exposed 
along Halfway Hollow, the basin which drains that dist. in Twps 4 and 5 &, btw 
Re. 19 and 20 E. Salt Lake meridian. There are 557% ft. of sediments, chiefly 
sss. and shales with several cel. members, referred to Halfway horizon. The ses 
in general are coarser than those of the Randlert. Overlying the Halfway horizon 
1s 22 ft. of bluish-whlte clay, which can be seen just N. of Vernal-Lapoint rond 
and which is quite persistent throughout the area. This is considered basal 
memb, of Lapoint horizon, the uppermost div. of Duchesne River fm. The Lapoint 
horizon is typically seen along head of Halfway Hollow E. and N. of town of 
Lapoint, The Lapoint includes 396 ft, of conglomeratic ss&, sandy clays, and 
course cgls. 


Randolph limestone. 
Mesozole (Lower Cretaceous?): Southeastern Arizona (Tombstone dis- 


triet). 


W. P. Blake, 1902 (Tombstone and its mines). Randolph ta. (Paleozoic, probably 


Carbf.) overlies ancient sed, atrata of Is. 


J, A, Church, 1903 (Am. Inst. Min, Engrs. Trang, vol 33, pp. 3-87). Randolph 


ts. 300 ft, thick, underlies Ajax qtzite in Tombstone min, dist, Ariz. [Is oldest 
tm. mentioned.] 

L. Ransome, 1020 (U. S. G. 8. Bull. 710D). Randolph Is. of Church ja Mesozolc 
probably Comanche (Lower Cret.). 


Randolph phyllite. 
Middle Ordovician: Northeastern Vermont (Orange County) und south 


eastern Vermont (Windsor County) 


H, Richardson, 1924 (14th Rept. Vt. State Geol, p. 90). Randolph phyllite.— 
Fine-grnined phyllites, of either very dark-gray or bloish-gray color, and with 
schistose structure. Are interbedded and interstratified with Waits River Ja, Are 
the phyllite part of Memphremagog group, and in Bethel Twp, and doubtless to 
southward, are the predominant phase of that group. Extend in N.-S, direction, 
entirely across Randolph Twp [Randolph quad. Orange Co.]. Are older than 
Bradford schists, which overlie Waits River ls., and younger tham Orlenns phyllite, 
which underlies Walts River ls, 


'. H. Richardson, 1929 (16th Rept. Vt. State Geol., pp. 208-240), Randolph phyllite 


belongs to Memphremagoz group, This phyllite and younger Brattleboro phyllite 
are interstratitled with Waits River 1s. ; all assigned to Ord. It forms a continuous 
terrane Rcross W, part of Reading and Cavendish and extends into Chester. 


. Keith, 1932 (Wash. Acad. Sci. Jour, vol 22, No. 13, p. 360). In central Green 


Mtns, Vt., the Ord. consists of Randolph phyllite (correlated with Black River Is. 
of N. Y,), Waits River ls. (Chasy fossils), and Memphremaxog sl. (Beekmantowu 
fossils). 
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Randolph granite, 

Late Devonian or late Carboniferous: Northern New Hampshire (White 
Mountains). 

See 1928 entry under Chatham granite. 

M. Billings, 1935 (letter dated July 19). Type loc, of Randolph granite is in Ravine 
of the Castles, 1 mi. NW. of Mount Jefferson, In Mount Washington quad. [Thìs 
ravine lies 8. of Randolph Range nnd Randolph Twp.] 

M. Billings, 1935 (letter dated Aug, 27). Randolph granite belongs to New Hamp- 
shire mama series [which he classifies ns late Dev. or late Carbf.]. 


Randolph zranite, 
Devonian; Northeastern Vermont (Orange County). 
E. J. Foyles and C, H. Richardson, 1929 (16th Rept. Vt. State Geol, table 
opp. p. 288), listed this name in Dey. of “central Vt," but without 
definition. Quarried at Randolph, Randolph Twp, Orange Co. 


Random formation. 

Pre-Cambrian (Keweenawan) ; Newfoundland. 

€. D. Walcott, 1900 (Geol Soc. Am Bull, vol 11, pp, 3-5). Random terrane, 
Algonkinn, Newfoundland. 

G. Van Ingen, 1014 (Princeton Univ. Contr, to geol. of Newfoundland, No. 4) 
Random fm.—Red sss, shales, nnd qtzites, uncon. underlying Lower Camb, Bona- 
vista fm. and uncon. overlying Sigual Hill fm. (Huronihn), No fossils. Assigned 
to Keweenawan epoch of Algonkian, [Derivation of name not stated.) 


Random Sound series, 
Cambrian: Newfoundland. 
H, M. Ami, 1900 (Roy. Sec, Canada Proc. and Trans, 2d ser., vol. 6, sec, 4, p. 190), 


Randville dolomite, 

Pre-Cmmbrian (lower Huronian): Northwestern Michigan (Crystal Falls 
and other districts). 

C. R. VanHise, 1899 (U. S, G. S. 10th Ann. Rept., pt. 2, pp. 9-16), Randvitle dol,— 
A nonclastic sediment in Crystal Palle Alst., Minn Believed to make a period of 
subsidence and transgression of the sen to NE Thickness 500 to 1,600 ft, 
Thickest on Fence River Overlies Sturgeon qteite and underlies Mansfeld xl, 
Correlated with Kona dol of Marquette dist. [Also described by J. M. Clements 
on pp. 34+ of this rept. (in detailed description of Crystal Falls dist.), where 
Clements expressed opinion this dol. is same Kona dol of Marquette dist, but 
stated that, since Smyth had introduced Rundville dol for Crystal Falla dist, he 
would use Kandville.] 

H, L. Smyth, 1899 (U. S. G. S, 19th Ann. Rept., pf. 2, pp. 110-114). Randvitle dol.— 
Consists, so far as known, almost wholly of crystalline dolomitic rocks, A few 
thin layers of scbist and gizite are shown by drills to be interbedded in the dol. 
Color most commonly pinkish or bluish white, Thickness 500 to 1,500 ft. 
Overlies Sturgeon qtzite and underlies Mansfeld fm. Named for exposures within 
a short distance of Rundyille station, 


Rangeley conglomerate. 

Devonian (?): Western Maine (Franklin County). 

E. S. C. Smith, 1928 (Am. Jour, Sei, Sth, vol. 5, pp. 147-154). Rangeley cgt.— 
One memb. (probably the older) consists of about 400 ft. of dark-gray, coarse- 
grained arkose, containing much blue quarts and feldspar and some biotite The 
other memb. consists of about 3,900 ft of medium coarse cgl. with interenlated 
sandy or srkosie layers. Rests on argillite and is overlnin by argillite. No fossils, 
but is probably Dev. Named for development near Rangeley and at SE. end of 
Rangeley Lake, Franklin Co, 

On 1983 geol. map of Maine, by A. Keith, the rocks around Rangeley and 
Rangeley Lakes are mapped as Sil, Ord., and Camb, 


Hanger formation. (In Canyon group.) 
Pennsylvanian: Central northern Texas. 
E. T. Dumble, 1890 (Tex. Geol Surv. Ist Ann. Rept, p. Ixvil), used Brownwood. 
Ranger series. See under Brownwood div. 
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P, B. Plummer, 1010 (A. A. P. G. Boll, vol. 3, pp. 133-145) Ranger. fm., approx 

“15 ft, thick, includes all strata btw, top of Graford la. memb. of Graford fm. and 
ry Ranger ls, (top memb. of Ranger m.j. Underlies Eastland fm. and 
aford fm. 


top of hes 


overlies € 


Replaced by Brad fm. by F. B. Plummer and R, C, Moore, 1922. 
Named for exposures in vicinity of Ranger, Eastiand Co, 


+Ranger series, 
Pennsylvanian: Central Texas, 
E. T. Dumble, 1800 (Tex. Geol, Surv, Ist Ann, Rept., pL 3, p. Ixvil).  Jiroxemwond 
Ranger series, [See 1st. entry under Brownwood div. Later repta state thrown- 


wood is practically—Canyou group] 


Ranger limestone member (of Brad formation), 

Pennsylvanian: Central and central northern Texas, 

F. B. Plummer, 1919 (A. A. P. G. Bull, vol. 3, pp. 132—145), Ranger ls., top memb. 
of Ranger fm., forms a scarp that can be seen W. of Ranger und Is responsible 
for the beautiful and wild topogrnphy in western Palo Pinto Co, where Bravo 
River has cut deep canyons into the scarp, The abundance of chert nodules and 
brown Íron-stained layers in Ranger Is. distinguishes it from all other members 
of Canyon div. 

C. 8, Ross, 1921 (U. S. G. &. Bull. 726G, p. 206), Ranger te. memb. of Canyon fin., 
60 ft. thick, is exposed in SK. part of Lacasa area, Consists of (descending): (1) 
Thin-bedded buff 1&, 4 ft.; (2) sh, 12 ft.; (3) light-gray massive ls., 50 ft, [Nos 
1 and 2 are now included in overlying fm. and are not considered a part of 
Plummer's Ranger 1!s.] 

P, B. Plummer and R. C, Moore, 1922 (Jour. Geol, vol. 30, p. 35; Univ. Tex. Bull 
pp. 109+). Ranger le. memb., massive and very cherty Ls., 10 to 50 ft. thick 
re defined na top memb, of Brad. fm., of Canyon £roup., Oceurg in beth 
Colorado River Valley and Bragos Hiver Valley. Is the "Cherty" Is. of Drake, 


Named for exposures W. of Ranger, Eastland Co. 


Ranger marble 
Pre-Cambrian: Southeastern Wyoming (Medicine Bow Mountains). 


E. Blackwelder, 1926 (Geol Soc. Am. Bull, vol 37, pp. 620, 622, O42). Ranger 
marble,—Masaive light bluleharzeay fine-grained marble ef dolomitic composition 
is most characteristic rock, Comparatively little Jasper or other aillecaua muterial, 
nnd schistose members are few and thin. ‘Thickness 2,505 ft Underlies Towner 
greenstone with probable conformity and conformably overlies Anderson phyllite. 
Exposed at various points northeastward to Brooklyn ranger atation, for which it 
is named Assigned to early Algonkian. 


Ranger oil sand, 
A subsurface sand in Marble Falls Ia (Penn) of Ranger field, central 
northern Tex., lying 190 to 200 ft. below top of Marble Falls Is. 


Rapid limestone 

Middle Devonian: Central eastern Iowa. 

C. [R.] Keyes, 1912 (Iowa Acad, Sei, Proc., vol 19, p. 149) and 1913 (Iowa Acad. 
Sel. Proc, vol. 20, pp. 205, 206). Rapid terrane.—Serles of lex, in. tower part of 
Cedar Valley 1&., consisting of (descending) 2 ft. of gray massive, compact coralline 
1&.; 3 ft. of bluish heavy-bedded ls, containing Cladopóra; 6 ft, of blue massiva 
compact ls. containing Cystiphyllumz and 20 ft. of gray shaly unfossiliferous la, 
Overlies Solon 1s. and underlies Coralville ls, Ineloded in Senecan. 


Named for locality (not stated) in Johnson Co. 


Rapid River conglomerate, 

Pre-Cambrian (Huronian?): Quebec 

J. B. Mnwüsley and G. W. H. Norman, 1935 (Canada Dept, Mines, Bur, Econ. Geol, 
Geol, Surv. Mem. 156, Pub, 2400, p. 10). 
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TRapids schist. 
Enrly Paleozoic or older: Northern Alaska (Chandler River region). 
F. C, Schrader, 1900 (U. 8, G. S, 21st Ann. Rept, pt. 2, p. 473). Rapids schist, 
Narrow belt of highly metamorphosed or altered mien schist, traversed by Chandler 
River in region of the rapids, where it forms low anticline, with much quartz, 
in bight of the fold. Extends for severn! mi. downstream nearly to West Fork. 
Seems to underlic Lake qtsite sebist, but may prove to be a lower memb. of that 
«| to rest on basal granite Noted only along the river and does 
cend high into mtns. 


series, Suppi 


not stem to as 


Is now considered to be an indetinite unit of early Paleozoic or older age. 


*Rappahannock series. 

Lower Cretaceous: Eastern Virginia. 

L. I. Ward, 1895 (U. &. G. 8. 15th Ann. Rept., p. 321). Rappahannock serics,— 
Chiefly sands; In places clay seams and large masses of clay, "Thickness 250 fti 
The carlicst mention I have been able to find of the principal rock by which this 
memb, ia characterized ia that of Mr. Latrobe in 1784, who called it “Rappahannock 
freestone,” and wentioned fuct that lighthouse at Cape Henry was constricted of it 
In jater times it has more frequently been called "Fredericksburg freestone" or 
“Agula Creek freestone," from position of principal quarries. Fredericksburg ia 
prenwenpled, and in vicinity of Aquia Creek the most typical deposits belong to a 
higher series of Potomac fm. Uncon. underlies Mount Vernon series and uncon. 
overlies Tames River series, the basal clays of the Potomac fm 

W. B. Clark and B. L. Miller, 1912 (Va. Geol. Surv, Ball. 4). The Rappahannock 
series ia Included in Patapseo and Patuxent fms, of present nomenclature 


Rappahannock freestone. 
Trade term for ss. quarried frozn Potomac group on Rappahannock River, 
Va. 
See under ?Rappehannock series, 


Raquet series. 

Carboniferous: Yukon-Alaska boundary, between Porcupine and Yukon 
Rivers. 

Ix D, Cairnes, 1912 (Canada Geol. Surv. Summ. Rept. for 1911, pp. 27-32). Mainly 
erystalline lss, of white, gray, and almost black colors, cherts, and cherty egle 
Thickness nt least 1,500 ft. Underlies Mesozoic Orange group (whether con 
formably or uncon, not ascertained) and overlies Porcupine group (Sil. and Ord.). 
Named for Raquet Creek, a tributary of Stony Fork of Black River, Yukon or 


local significance only. 


Rarden shale member. 

Mississippian: Southern Ohio and northeastern Kentucky. 

J. E Hyde, 1915 (Jour. Geol, vol. 23, pp. 656, 65T, 1762). Rarden sh. memd— 
Alternating red and gray clay shales, 8% ft, thick at Vaneeburg, Ky., increasing 
northward to 58 ft. at Elm Grove, Pike Co, Ohio. Included in Cuyahoga fm. 
[Cuynhoxs fin, as here used included Jower part of Black Hand fm.] Underlics 
Vanceburg memb, of Cuyahoga and overlies Buena Vista ss, memb, Along W. 
margin of outerop belt, in Adams Co, where Buena Vista memb, becomes insignifi 
cant, Rarden memb. probably rests on nnd js indistinguishable from underlying 
Henley memb, Not recognized outside of Vanceburg facies of Cuyahoga sh, upper 
limit being lost with disappearance of overlying ss. 


Named for Rarden, Scioto Co., Ohio. 


TRaritun clay. 

Upper Cretaceous: New Jersey and eastern Maryland. 

(T. A. Conrad, 1869 (Am. Jour. Sci, 2d, vol. 47, pp. 360-3603). Raritan clay. 
Includes (deacending) light-colored clay, 204 ft.; black cay, 4 ft.; ash-colored 
clay, 4 ft. All contain fossil leaves. Considered by Rogers to be base of Crot. 
system. Planta go far io prove Raritan clay ja Triassic. Nests uncon. on gray 
Qquartzose sand, Occurs along Raritan River, N. J. 

G. IL, Cook and J. C. Smock, 1877 (N. J. Geol, Surv. map of clay dist, of Middlesex 
Uo.) Raritan clay inctudes (descending); Raritan fireclay bed, 15 ft.; sand and 
lignite, 4 ft, ; Raritan pottera olay bed, 20 ft 


Is lower part of Raritan fm. 
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n fire clay. 

“onomie term for bed of clay, 15 ft. thick, near base of Raritan fm. in 
NB. N.J. Lies 4 ft. above Raritan potters clay (20 ft. thick), an economic 
term applied to basal bed of Raritan fm. in that aren. See G. H. Cook 
and J. C, Smock, 1877 (N. J. Geol. Surv. map of clay dist. of Middlesex 
Co.), and G. IL Cook, 1878 (N. J. Geol, Surv. Rept. on clays, p. 34). 


n formation. 


Upper Cretaceous: Eastern New Jersey, Delaware, and Maryland 


G. 


Ww. 


H. Cook, 1888 (Am, Geol, vol, 2, p. 260). Raritan claye.—Include (descending) : 
Sand, clay, nnd liznite, 50 ft; clay and sand, 40 ft. ; stoneware clay bed, 30 ft. ; 
sand and clay, 50 fr.; South Amboy tlreclay bed, 20 ft. ; kaolin, 13 ft.; feldapar, 
5 fü; miesceous sand bed, 20 fr.; laminated clay and sand, 30 ft.; pipe clay, 
15 ft.; Woodbridge fireclay ted, 20 ft.; fire-sand bed, 15 ft,; Raritan flre-clay 
bed, 15 ft.; Raritan potter's clay bed, 24 ft. Underlics Clay Maris [Matawan 
group) and rests on Archean, [As thus defined Cook's Raritan clays are 347 ft 
thick and include Magothy fm. of present nomenclature. ] 

B. Clark, 1892 (N. F. Geol Surv, Ann. Rept. 1892, pp. 181-186). Raritan fm— 
Largely sands and clays, many of them of groat economie value, Thickness 347 
ft Underlies Clay Marl fm. [Matawan]. The term Raritan, employed as the 
distinctive nume of this fm., is onc which has been so long used by Cook, New- 
berry, Smock, ang others for a greater or leas portion of the series under con- 
sideration, that Its retention and wider application seems fully warranted. Best 
exposed in vicinity of Raritan River fand Raritan Bay] Is=Plastic Clays of 
Cook, [Clark then quoted Cook's subdivisions, enumerated above, as “affording 
"rate sequence of the chief deposits of Raritan fm. available at 


the most ¢ 
present time."] 


The foregoing definition of Raritan fm. was employed until 190M. 


W. B, Clark, 1904 (Am. Jour. Sei, 4th, vol. 18, pp 


H, 


Raspt 


See 1900 entry under Pikes Peal granite. 


0) Magothy and OWN 
wood beds Transitional deposits, 10 to 100 ft. thick, btw, Matawan fm. above 
and Raritan fm. restricted below Consist of a lene of clays and interbedded 
sands lying beneath typical Matawan at CliffWood, N. J. on shores of Haritan 
Bay, and included by writer in that fm. in his “Prel geol. map of portions of 
Monmouth and Middlesex Counties, N. J," accompanying rept of State Geol, for 
1892. Kümmel and Koapp in recent rept have referred these beds to Baritan, 
but from structural relations, lithologie character, and contained fossila it ix 
impossible to refer them to that fm., and they should be given independent rank 
as n fm. Darton was first to name this fm., should it be ultimately shown to 
represent a single strat, unit, But it ig highly probable the Md, [Masothy] 
stratu represent a somewhat lower horizon than the fossiliferous beds at Cliff 
wood, and may bemin part at least to the “laminated sands which wnderlie 
the Hegnitie beda nt Clifwood The base of Darton's Magothy may thus prove 
to be base of “laminated sands," and may necessitate the transfer everywhere of 
certain upper sands hitherto rezarded as Raritan to the Magothy-Cliffwood sericea. 
b. Kümmel and G. N. Knapp, 19004 (N. J. Geol Surv. vol 6), drew top of 
Raritan clay series al base of Merchantville clay, as did S. Weller, 1905 (N. J 
Geol Surv. Ann. Kept. 1904; Am, Geol, vol. 35, p. 179; Jour. Geol., vol, 13, pp 
224—931). 

W, Berry, 1906 (N. J. Geol. Surv, Ann. Rept, 1905), drew top of Raritan fm. 
of N. J. at top of Amboy stoneware clay, which he stated is uncon, overlain by 
Magothy fm. (including “Cliffwood clays"). 
Weller, 1907 (N. J. Geol. Surv. Pal, vol 4), described Magothy fm. of N. J. as 
consisting of (descending): (1) “Laminated sands" of Kümmel, 40 ft.; (2) Cliff 
wood clays; (3) sand,  Conformably overlain by Merchantville clay marl and 
uncon, underlain by Raritan fm., restricted sense, the top memb, of Raritan being 
called Amboy stoneware clay. [This is commonly accepted definition of Raritan 
fm. In N. J. the thickness ranges from 150 to 500+ ft, and in Md. from 0 to 
100 ft. For several years the Raritun was included in Potomac group, but as 
its Upper Crot, age bas been proved it is no longer Included in that group.] 


)erry Mountain granite. 
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Rat Creek quartz latite. (In Potosi volcanic series.) 

Miocene: Southwestern Colorado (Creede district) 

W. H. Emmons and E. S. Larsen, 1923 (U. 8. G. S. Bull. 718). A series of Java 
flows with some interbedded tuf, the flows and the tuff consisting of quartz 
latites of very similar character; differ but little from underlying quartz latite 
tuff and overlying Nelson Mtn quartz latite, Thickness O to 500 ft, A subdivi 
sion of Piedra group of Potosi volcanic serles, Named for development on Rat 
Creek. 


Raton formation. 

Eocene: Southeastern Colorado and northeastern New Mexico. 

F. V. Hayden, 1869 (U. S. Geol. Surv. Colo. and N. Mex. 3d Ann. Rept, pp. 89-91). 
The next group comprises the coal beds of the Raton Hills, which I suspect is also 
a portion of the great lignite group, and will eventually be found to be syn 
chronous with it. I baye culled it Raton Hille group. 

W. T. Lee, 1013 (Am, Jour, Sch, 4th, vol. 35, p, 531). Raton fm. is name recently 
adopted by U. 8. Geol. Survey for the coabbearing rocks above the uncon. in 
Raton Mesa region of southern Colo. and northern N. Mex. ‘The coal-bearing rocks 
below the uncon, have been named Vermejo fm. The two constitute what has 
heretofore been called Laramie in this region, The data upon which they were 
separated are contained in a forthcoming paper by W. T. Lee and F. H. Knowlton, 
on Raton Mesa region, which will be published by U. S. Geol. Survey, 

W. T. Lee, 1917 (U. & G. & P. P. 101, pp. 40, 56-61). Raton fm.—Yhe name 
Raton was first used by Hayden to indiente all coal-bearing rocks which he ob- 
served near Raton Mesa, As used by him it included the teda now assigned to 
Vermejo fm., but as the Vermejo ia not conspicuously -exposed along the route 
traversed by Hayden, and as most of the rocks he called “Raton Hills group" 
belong to the coal-bearing fm. above the Vermejo, the name Raton has been adopted 
for this fm. The type area of Raton fm. is in the hich mesa region btw. Trini 
dad, Colo, and Raton, N. Mex, crroncously culled mtns, that culminates fn 
Fishers Peak. No complete section of the rocks is exposed in the slopes of this 
highest mesa, called Raton Mesa, but in the side of Bartlett Mesa, N. of town of 
Raton [N. Mex.], from locality 75 (see pl. I, in pocket) to B, point of the mesa, 
these rocks are well exposed. In Raton Mesa the top of Raton fm. is 2,000- 
ft. higher than its base, and probably at no other locality in region ia so great 
n thickness of this fm, preserved. The rocks of the fm. vary 1n character from 
coal and carbonaceous sh. to sandy sh., s&, and cxl,; in most pinces they weather 
yellowish brown, Most of cel. oveurs at base of fm., but in BW. part of Raton 
field cgis. were found far above the base. The base in nearly all parts of Raton 
Mesa region is conglomeratic. Coal occurs throughout fm. In W, part of region 
the cel at base contains much arkosle material fa several hundred ft, thick, 
coarse, massive, and resistant, but 1t thins and becomes tiner-crained toward E. 
The Raton (of Eo. age) rests uncon. on Verme fm. (of Montana, Upper Cret. 
nge) and Is overlain by Poison Canyon fm. Near Trinidad there are many places 
where it ia difficult to draw line separating Raton fm, from the Vermejo, but tn 
W. part of region, S. of Spanish Peaks, In southern and eastern parts us for 
N. as Canndinn River, and in E. part of Trinidad coal feld N. of Trinidad, there 
is little difficulty in recognizing the conglomeratic ss. that constitutes base of 
Raton fm. The Raten has generally been regarded as uncon, with Polson Canyon 
fm. It seems possible the Poison Canyon and Raton fme. may differ but little 
in age and that thelr physical differences may be due to local variations in con 
ditions of sedimentation, 

F. H. Knowlton, 1917 (U. S. G. 5. P. P. 101, p. 241). Plants correlate Raton fm 
with Denver and Arapahoe fms. of Denver Basin, and Intter is practically con 
tinuous with Dawson nrkose, 


Ratonnn series, 
A term introduced by C. [R.] Keyes to cover the earliest Eocene deposits 
of N. Mex, ineluding Raton fm. (See Iowa Acad. Set. Proc, vol. 22, 
1915, pp. 257-259.) 
Raton Hills group. 
Eocene and Upper Cretaceous: Southeastern Colorado (Raton Mesa 
region). 
See first two entries nnder Raton fm. 
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Raton Pass eoal group, (In Raton formation.) 
Eocene: Eastern Colorado (Elinoro region). 
E. C, Hills, 1899 (U. S. G. &. Elmoro follo, No, 58), applied “Raton Pass group” 


to 50+ ft. of strata lying 500 ft, above Wooten conl. These strata belong to 
Raton fm. of present terminology 


Rattlesnake formation. 

Pliocene: Central northern Oregon (John Day country). 

J, C, Merriam, 1901 (Univ, Calif. Pub, Bull. Dept. Geol, vol 2, No. 9, p. 310). 
Rattlesnake fm.—Gravels, ash, tu, and rhyolitic lava; mainly gravels derived 
from Columbia [River] lava. Sometimes confused with Mascali fm. ‘Type ex 
posure on Rattlesnake Creek about 1 mi, W. of Cottonwood. Includes (descend 
ing): Gravel, 100 ft.; rhyolite, 30 ft. ; soft brown tuff, 25 ft. ; course basal gravels, 
30 to 200 ft. Uneon. overlies Mascall fm. (upper Mio.). Cannot be older than 
early or middle Plio. and cannot be later than Plio, 

F, €, Calkins, 1902 (Univ. Calif, Put, Boll. Dept. Geol.. vol. 3, No. 5) Rattle 
snake fm. appears to be of tluviatile origin in large part, 


‘Rattlesnake beds. 
!Rattlesnake formation, 

Upper Cretaeeous (Gulf series) : Western Texas. 

J. A. Udden, 1907 (Univ. Tex, Bull. 93, pp. 17, 41-54),  Rattlesnake beds, —Fossil 
iferous littoral deposits, 600 ft. thick, of white, gray, yellow, brown, and blue s88., 
muddy nnd peaty clays and silts, some Ls, and some thin gravel beds, Grade into 
overlying Tornillo clays and into underlying Terlingua beds I2 coal-bearing 


horison at Eagle Pa 
W. 8, Adkins, 1983 (Univ. Tex. Bull, 2232, p. 505), introduced Aguja fm. to replace 


Kattlownake fma preoceupled by Plio, fm. in Oreg. 


Numed for Rattlesnake Mtn, Brewster Co. 


Rattlesnake granite, 
Probably pre-Cretaceous: Southern California (San Diego County). 
F. 8, Hudson, 1922 (Calif. Univ. Pub., Dept. Geol. Sci. Bull., vol. 13, No. 6, pp. 181, 
207-205, map) Rattlesnake granite.—A true granite, Varying from an alaskite 
to a biotite-hornblende granite. Intrudes rocks of probable Triassic age. 


Named for Rattlesnake Valley, Cuyamaea region, San Diego Co. 


Ravalli group (also Ravalli formation). 
Pre-Cambrian (Belt series): Northeastern Idaho (Coeur d'Alene district) 
and northwestern Montana (Cabinet Mountains, Mission Range, Philips 


burg district). 

C. D. Walcott, 1906 (Geol, Soe, Am, Bull, vol. 17, pp. T. 9) Havalti acrícs — Basal 
werles of Belt terrune in Mission Range, Mont, Consists of (descending): (2) 
Purple and gray beds, 2,550 ft; (2) gray beds, 1,060 ft; (3) groeniad gray beds, 
4,0645 ft, Underlies Blackfoot series. 

I. C, Calkins, 1909 (U. S, G. 8. Bull. 384, map, p. 38). Rovati growp—Overlying 
Prichard fm. In this area [map covere Purcell Mtna, Cabinet Mtns, Bitterroot 
Mtns, and W. to Coeur d'Alene Lake, Idaho] is an assemblage of light-colored 
siliceous racks varying from very pure white qtsite to siliceous sh., much of it in 
rather subdued tones of gray, green, purple, and red. In Coeur d'Alene dist. thia 
group comprises 3 distinct fms, in ascending order Burke fm., Revett qtxite, and Bt 
Regi fm, To N, and E. of Coeur d'Alene dist. the Revett is not everywhere 
present ns a definite fm. and the Burke and St. Regis fms. are not sharply differ- 
entiated from each other. For this reason the name Ravalli, applied by Walcott to 
these rocks in Swan Range section, appears most suitable. ‘Thickness of Ravalli 
group in Coeur d'Alene dist. is 4,200-- ft.; inerenses to N. Is overlain by Newland 
("Wallace") fm. {Geologic map of this rept covers the Purcell, Cabinet, and 
Bitterroot Mtns, the Corur d'Alene dist, and extends nearly as far © as Kavalli, 
which lies N. of Missouri and W. of Mission Range. The Ravalll group is mapped 
over large parts of this area and N. to and beyond Int, Bdy, The group waa 

probably named for occurrence at or near town of Kavalll.) 
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Ravallian series, 
A term applied by €. [R.] Keyes (Pan-Am. Geol, vol, 44, 1025) to part of 
zelt series of Mont. 


Ravenna plutonie series, 

Mesozoic (*): Southern Californin (Los Angeles County). 

O. H. Hershey, 1902 (Calif. Univ. Pub., Dept. Geol. Bull., vol. 3, pL 1, map). [Maps 
but does not describe Ravenna piutonics As mapped lies btw, Cret. shales above 
and the granite below.] Also Am. Geol, vol, 290, 1902, p. 284). Ravenna plutonic 
&eries.—I predict it will be found to be Mesozoic in age und just a little older than 
the granitic series. 

Probably named for occurrence at Ravenna Station, Los Angeles Co, around 
which it is mapped 


Ravenscrag beds, 
Upper Cretaceous or Tertiary: Saskatchewan. 
N. B. Davis, 1918 (Canada Dept. Mines, Mines Branch, Rept, clay resources southern 
Saskatchewan, p. 10). [Assigned to Kocene,] 
In subsequent repts, by other geologists, variously assigned to Cret., to 
Cret, or Tert., to Cret. and Tert., to Tert. to “Paleocene,” to Mio, to Eo. 
to Olig., and to Upper Cret, 


Ravenswood granodiorite. 

Pre-Cambrinn: Southeastern New York (Queens County). 

C. P, Berkey, 1910 (N, Y. Acad. Sci. Annals, vol. 19, p. 250). Ravenswood grano 
diorite is massive rock intrusive into Fordhan: gneiss. Named for typical develop- 
went in Long Island City [a part of which 1s called Ravenswood ] 

V. Ziegler, 1911 (N. Y. Acad. Sci. Annals, vol. 21, p 1). Ravenswood granodiorite 
ig light to dark gray rock, Believed to be distinet from Harrison diorite, whieh 
has been more thoroughly metamorphosed. Exposed along W. shore of Long Island 

C. P. Berkey and J. R. Healy, 1912 (Columbia Univ, Contra vol, 20, pp. 1907-1012), 
Ravenswood granodiorite ranges from a true granite almost to n typlent dlorite. 
Probably most ancient igneous or strictly intrusive rock in N. Y, City, "Type loc 
is at Ravenswood, Queens Co, 

C, A. Hartnagel, 1912 (N. Y. State Mus Hab. 19, p. 24) Ravenswood granodiorite 
is related to Harrison diorite and considered to be of essentially same awe Intru 
sive into Fordham gneiss, 

C. P. Berkey und Marion Kice, 1921 (N. Y. State Mus. Boll. 225, 220, p. 140) 
Ravenswood granodiorite assigned to late pre-Carob., much later than Manbattan 
schist. 

E. B. Knopf and A, T, Jonas, 1029 (U. S. G. 5. Bull. T99, table opp. p. 68), classified 
this fm. as post-Glenarm Algonklan. 


Rawhide formation. 
Carboniferous: British Columbia. 


O. E. Le Roy, 1912 (Canada Geol, Surv. Mem, 21, pp. 19, 27, 40). 


Rawley andesite, 

Tertiary (Miocene?) : Southern Colorado (Bonanza district, Saguache 
County). 

W. S. Burbank, 1932 (U. 8. G. S. P. P. 169), Rawley andesite.—Mostly thin flows, 
with some latites and breccias. Thickness 1,000 to 1,500 ft. possibly 2,000 tn 
places. Underlies Bonanza latite Oldest of Tert, voleanie rocks in Honanga dist 
Exposed on slopes of Rawley Gulch and in Rawley mine, 


Rawlins sandstone, 

Commercial term for sss. quarried from basal part of Mesaverde fin. 
(Upper Cret.) in centrul part of Carbon Co., Wyo., in which is town of 
Rawlins, 

Rawson moraine. 
Pleistocene: Northern Indiana. 
F. Leverett, 1915 (U, 8. G, 8, Mon. 53, table opp. p. 30). 
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Ray sand, 

A subsurface sand, 20 to 45 ft, thick, in Strawn fm. (Penn.) of Ranger field 
of central northern Tex., lying 1,200 ft. below Ranger ls. The name hus 
also been applied to a sand at base of Frio clay (Olig.?) in Pettus area, 
Bee Co., SH. Tex. 


Raymond limestone, (In Monongahela formation.) 

Pennsylvanian: Western West Virginia (Putnam County). 

I, C. White, 1882 (The Virginias, vol. 8, p. 142). Raymond te. (also Raymond 
City Wb.) —Oceurs in white-looking roundish nodules, 1 in. to 1 ft. diam, ln a 
matrix of red sh. ‘Thickness 5 ft. Lies 180 to 190 ft. above Pittsburg cant 
Exposed at Raymond City P. O., Putnam Co. 

I, C. White, 1885 (The Virginias, vol. 6, pp. 7-16). Raymond City Ix. 5 ft. thick, 
lies 75 ft, beneath Waynesburg coal and 130 ft. above Pittsburg ss. along Kanawha 
River btw. Point Plensant and Quinnimont, 


Raymond City limestone, 
See Raymond ls. 


Raymond Quarry beds. 
Devonian: Central eastern Lowa, 
M. F. Arey, 1906 (Iowa Geol, Surv, vol, 16, pp. 420-448), divided Cedar Valley 
Is. of Blackhawk Co. into (descending): Lithographic and stromatoporoid beds, 
20 ft.; Raymond Quarry beds, 20 ft. ; Acervularia beds, T ft. 


Raysor marl. 

Miocene (upper); Southern South Carolina (Colleton County) 

C, W. Cooke, 1926 (U. & G. K. Bulk 867). Rayvsor marl ia here proposed for 
older than Duplin marl in 5S. C. ‘Che name is taken 
from Raysor Bridge, on Edisto River, B mi. SW. of St. George, near which the 
only known outerops of the fm. occur, and where it comprises 344 ft. of marl 
consisting of shells in a dark-blue soft matrix and underlies Wicomico fu, and 
overlies Cooper marl. Believed to be=lower part of Yorktown fm. of N. C. and 
Va. W. C. Mansíleld correlates it with Xecphorg zone of Fla. and with con- 
temp, Pecten etintonius zone, the basal part of Yorktown fm. of Md, and Va 


deposits of upper Mio, a; 


Raytown limestone bed. (In Kansas City formation.) 
Pennsylvanian: Northwestern Missouri, eastern Kansas, and southwestern 


Iowa, 
H. Hinds and F. C. Greene, 1915 (Mo. Bur. Geol. and Mines, vol. 13, 2d ser.. pp. 
7, 27-28, 118) Raytown ts, bed.—Thin but fairly persistent bed of thin-bedded 


gray fossiliferous ls., lying 5 to 30 ft. below top of Chanute sh, memb, Thickness 
3 to 6 ft, To N. becomes shaly in middle, Is “Calico ledge" of quarrymen, 
Possibly =“Eaurlton Is.’ of Adams. Named for Raytown, Jackson Cw, Mo 

R. C. Moore (1932) showed this Is. is top memb. of true lola Is. (See 1932 and 
1935 entries under Jola 1s. and Kans.-Nebr. chart compiled by M. G. Wilmarth, 
14936.) 

R. €. Moore, 1936 (Kans. Geol Surv. Bull. 22, pp. 113, 115). Raytown Is, is not 
a bed in Chanute sh. Main body of Iola Is, la traced into it at Kansas City. 
Accordingly 3 members of lola 1s. are recognized (descendingi—Kaytown 18., 
Muncle Creek sh., and Paola Is, It is clear the Raytown of Hinds and Greene 
did not include Muncie Creek and Paola. The Raytown is 5+ ft. thick near 
Kansas City; G+ ft. in Miami Co, Kans; and 28 ft. near Iola, 
in northern Mo. and Iowa, but locally absent where underlying Muncie C reek and 


Paola members occur. 
Razburg sandstone member (of Pottsville formation), 
Pennsylvanian: Northern central Alabama (Warrior coal field). 
C. Butts, 1910 (U. S. G, 8. Birmingham folio, No. 175, p. 9). Ragburg sa, memd— 
Gray, generally thick-bedded, rather coarse ss, 20 to 30 ft. thick, Gwin conl 


lies close above this ss, and Cobb coal lies 120 ft. below it, the two latter 
being separated by sh. Is top memb. of Potteville fm. In Warrior coal tieid. 


Named for Ruxburg, Jefferson Co, in Brookwood quad. 
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Razor Mountain group. 
Pre-Ordovician: Yukon Territory, 


D. D, Cairnes, 1910 (Canada Geol. Bury, Mem. 5, p, 27). 


Reade formation. 
See Reed fm., the approved spelling. 


TRending sandstone. 
Lower Cambrian: Southeastern Pennsylvania (Berks County). 
E. V. d'Invilliers, 1883 (2d Pa. Geol. Surv. Rept. Dy, vol. 2, pp. 99-100), pro 
posed Heading «4. for ss. known as Potsdam sw. in Berks Co. Well exposed S. of 
Reading, iu cuts of Phila. & Reading R. R. 


Same ns Chickies qtzite, the older name and thé one in current use. Has 
also been called Reading gtsite. 


Rending limestone, (In Wabaunsee group.) 

Pennsylvanian: Eastern Kansas and southeastern Nebraska. 

A. J. Smith, 1905 (Kans. Acad, Sei. Trans, vol 19, p. 160). Reading blue ta-— 
Fossiliferous ls, 3 ft. thick, formerly called Emporia blue ts Fxtends acroas 
Greenwood, Lyon, and Osage Counties, and probably much farther. Underlles 
Olpe shutes (restriction of Adams’ definition of Olpe) and overtics Humphrey 
shales, 

G. B. Condra, 1035 (Nebr. Geol. Surv, Paper No. 8, p. 10) Heading ts., bluleh 
gray, 1 or 2 beds, weathers brownish; ft. thick, Basal memb, of Preston 
("Emporin") Is fm.  Underlies Harveyville sh. (memb. of Preston fm.) and 
overiies Auburn sh. fm. The Preston js overlain by Willard sh. 

R, €, Moore's 1926 revised classification (Kans. Geol Surv. Bull. 22, p. 49) showed 
Reading ta. (1) as basal memb. of old Emporia Is. (which he discarded); (2) as 
underlying Flarveyville sh.; nnd (3) as overlying Auburn sh., the latter sh, rest- 
ing on Wakarusa Is. On p. 210 Moore stated: Beede's original Wakarusa Js, ja 
identified as unit here called Reading Ts., and Wakarusa Is. ns now defined by 
usare, mainly by Condra, was included in upper part of Beede’s "Stanton" 
(Burlingame) Is. On pp. 224, 225 Moore made following statements: The 
name Wakarusa (Beede 1898) has priority over Reading, and if we are correct in 
concluding that Beede’s term was applied to same unit later called Reading, then 
proper designation for this Is. ls Wakarusa. Application of latter name to another 
unit by Condra, however, nnd desirability of retaining this usage as applied to 
many sections in recent papers, lead us to selection of Smith's term as next one 
available Type loc. In vicinity of Reading, Lyon Co, Kans, Well exposed in 
rondeut near NW, eor, sec, 38, T. 17 S, R. 13 E, 1 mi. W. and 1 mi, N. of 
Reading. Thickness is 14% to 15 ft, and fm. is continuous from southern Nebr. 


to northern Okla. 


Reading gneiss. 

Upper Cambrian: Southeastern Vermont (Windsor and Windham 
Counties). 

C. H, Richardson, 1920 (16th Rept, Vt. State Geol., p. 237 and table opp. p. 288). 
Reading gneisgs—Embraces a widely distributed group of rocks in Rending, Caven- 
dish, Baltimore, nnd Chester Twps, whose essential mineral composition is quarts, 
orthoclaae, or microeline, or both, and albite to alblte-oligocl&se and muscovite 
or biotite, or both. Essentially an ortho-cneiss, that is, one derived from the 
shearing or metamorphism of a granite. It may be in part a para-gneiss, that is, 
one derived from the metamorphism of highly feldspathic sediments. It seems 
better to writer to regard Reading zneiss in all its variations as originally a great 
granite batholith, essentially a biotite granite, which has became subsequently 
sheared into n granite gneiss, rather than to believe that the foundation of this 
fm, was qtzite converted into gneisa by introduction of feldspars, albite to nlbite- 
oligoclase and orthoclise, and that the orthoclnse was in part subsequently cons 
verted into microcline. As mapped some sed. beds may be included. Named for 
fact that its outcrops occupy whole of southern part of Reading. The rock cut 
just N. of village of Felchville is in this gneiss. [In chart opp. p. 288, prepared 
by Richardson and A. J. Foyles, this gneiss is assigned to Upper Camb,} 

C. H. Richardson, 1931 (17th Rept. Vt. State GeoL, pp. 192-237). Most igneous 
gneisses of Springfield, Vt., are closely related in mineral composition and texture 
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to Reading gneiss, and therefore they are listed as Reading gneiss in this rept. 
Occurs in Grafton and Rockingham, 

C. H. Richardson ond J. E. Maynard, 1033 (18th Rept. Vt. State Geol, pp. 316-347). 
Reading gneiss was named for Reading Twp [in Woodstock and Ludlow «quada. ], 
where this gneissoid rock is particularly rich in microcline which shows the 

characteristic grating structure, Such a gneiss appears in Athens and Brookline 

Twps, Windham Co,, and it does not seem necessary to introduce a new name for it 

It in Neht-eray, fine-grained, well banded, and shows the biotite, feldspar, and 

quarts arranged in definite layers. [Is listed among the acid Intrusives.] 


Reading syenite. 
A loval quarry term for part of Quincy granite in Boston region, Mass, 


Readsboro schist. 

Upper Cambrian (?): Southwestern Vermont (Bennington County) and 
southeastern Vermont (Windham County). 

G. D. Hubbard, 1924 (14th Rept. Vt. State Geol, pp. 282-288, 201, 294, and map) 
Readeborg schist—Exssentially quariz-biotite schist, with considerable variation 
in texture, general appearance, and mineral composition Quartz usually makes up 
at least half of the rock, in places as much as SO to 85 percent. Biotite may run 
ne high as half, but usually constitutes 25 to 40 percent. Hornblende and, in 
*some beds, calcite make up most of the rest of fm. Much of rock 1& so feldspathic 
dx to be enieas, and it becomes more so northward. Is belleved to be of sed. 
origin, Thickness 4,000 and may possibly reach 6,000 ft, Underlies Halifax 
schist, with which it is interbedded at contact, and overlies Hartwellville schist, 
from which it is rather sharply separated. Correlated with Hoosnc schist, Rowe 
schist, and Chester amphibolite of Emerson's map of Mass. 

EK. J. Foyles und C. H. Richardson, 1929 (16th Rept, Vt, State Geol, table opp. p. 
288), assigned this fm, to Upper Camb.. but without discussion. 


Named for extensive outerops in Readsboro Twp and around Readsboro, 
Wilmington quad. 


Reagan sandstone. 
Upper Cambrian: Central southern Oklahoma. 
J. A. Taff, 1902 (U, 8. G. S. Atoka folio, No. 79). Reagon s8 {incorrectly spelled 
Regan on map legends].—In Atoka quad. iz represented by a single Outcrop, [Boa 
1903 definition in type region.] 
J. A. Taff, 1902 (U. S. G. S. Tishomingo follo, No, 98). Reagan 88,—Lower part 
(in contact with the granite) where fm. is thickest is poorly sorted coarse granitic 
material composed chleffyg of grains of quartz with some feldapar. This basal 
arkose memb. is variable in occurrence ag well as in thickness and in places 1a 
absent altogether, allowing the purer ss. beds higher in section to rest in contact 
with the granite. The middle part is composed chiefly of quartz grains, varying 
in size from that of a pea to fine particles. The upper part is eale. and shaly sS 
successive beda of which become more limy upward until the purer ls, of Arbuckle 
fm. is reached, Thickness a few ft. to 500+ ft, Named for village (10 mi. N, 
of Tishomingo], which is situated near the small area of the fm. on N. side of 


the granite. 

E. O. Ulrich, 1911 (Geol. Soc. Am. Bull, vol. 22, pp. 624, 542, 661, G06, pl. 27). 
introduced Honey Creek ta. memb, of Reagan ae. for Iss. which he stated were 
originally incladed in Arbuckle Is. but are now transferred to Reagun së 

H. D. Miser, 1926 (Okla. geol. map), followed Taffs original definitions 
of Arbuckle Is. and Reagan ss., and included the ls. memb. in Arbuckle 


ls This is definition of Reagan ss. that is followed by U. S. Geol, Survey. 


E. ©. Ulrich, 1922 (Geol Soc, Am. Bull, vol. 43, No. 3, p, 742). Reagan ax. 


Ue 


ax defined by Taff (Atoka and Tishomingo folios) included a considerable thickness 
of calc, beds which were separated from Arbuckle I». becanae they were thought 
to contain a Middle Camb. fauna, This fnunn was subsequently recognized 44 
Upper Camb., and in the Revision (Geol, Soc, Am, Bull. vol. 1911) I proposed 
Honey Creek ls. memb. for these strata, still considering them a part of the Reagan. 
Later work In Liano-Burnet aren in [central] Tex. hag resulted in a threefold 
division of the Camb. into the Hickory, Cap Mountain, and Wilberns fms. The 
first corresponds essentially to the Meagan of Okla. and the main portion of the 
lust to Honey Creek memb, leaving Cap Mtn fm, unrepresented in Okla. section 
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except nt a single loenlity on S. side of Arbuckle Mtns in Pickens ranch sec., 
10 mi. NW, of Tishomingo. Because of known absence of strata corresponding 
to the Cap Min in most sections examined in Arbuckle and Wichita Mtns, Okla., 
it seems advisable to raise Honey Creek memb. to rank of a fm. which is essen- 
tially = Wilberns of [central] Tex., the Davia of Mo. and the Franconia of Wis. 

The U. & Geol Survey now treats Honey Creek Is. as a distinct fm. This 
involves a slight redefinition of Arbuckle ls., in which the Honey Creek 
has heretofore been included. 


Recapture shale member (of Morrison formation). 
Upper Jurassic: Southeastern Utah (San Juan County). 
H. E. Gregory (U. S. G. S. P. P. 15S, In presse) Recapture sh. memb, of Morrison 
Im.—Dark-red and variegated calc. and gypsiferous shales and thin white siliceous 
xem, 100 to 300 Tt. thick Overlain with local uncom., by Weetwater Canyon #s 
memb. and underlain by Bluff ms. memb. Well exposed near mouth of Recapture 
Creek, San Juan Ca 


Recent epoch (or series). 
The post-Pleist. part of Quit. period and the rocks formed therein. For 
definition see U. S. G. S. Bull, 709, pp. 460-47. 


t Receptaenlites limestone. 
A paleontologic term applied in early Mo, repts to Kimmswiek Is. of present 
nomenclature. 


thed Beds. 
A term used in a titular sense in early repts for the Perm, and Triassic 
redbeds of Western States. 


ral clastic series. 

A descriptive term that has long been applied to red sss. and shales under- 
lying Mount Simon ss. (Upper Camb.) in SW. Wis. and SE. Minn. ; also 
to similar rocks that onterop at Hinckley and along Kettle River in 
Pine and Carlton Counties, central eastern Minn, which underlie the 
Hinckley 88, of pre-Camb. (Keweenawan) age. At present the U, 5, 
Geol. Survey classifies these rocks as Camb. and pre-Camb. (See under 
Hinckley 88.) 


Redbank sand. (In Monmouth group.) 

Upper Cretaceous: New Jersey. 

W. B. Clark, 1804 (N. J. Geol. Surv. Ann, Rept. 1893, p. 337, and Jour. Geol., vol, 2, 
pp. 105-160) Redbank fm.—Bright-red sands, glnuconitie throughout, but grent 
preponderance of coarse aren, sediments has [facilitated oxidation of greensand, 
changing green color to red or brown. Lower part often black sand or sandy clay 
At top an indurated clayey layer, generally of greenish color, Thickness 100 ft. Is 
Red Sand of previous repts. Underlies Rancocns fm. [group] and overlies Navesink 
fm. Well developed in vicinity of Red Bank, Monmouth Co 

& Weller, 1905 (N. J. Geol Surv. Ann. Rept. 1904, pp. 147, 154-159), separated 
22 ft. of beds at top, under name Tinton beds, und restricted Redbank sand to tb 


underlying beds. 

The U, S. Geol. Survey has since 1909 (U. S. G. S. Trenton folio, No. 167) 
trented Redbank sand as top fm, of Monmouth group, and Tinton sand 
as top memb, of Redbank sand, but most. repts of N. J. Geol. Survey still 
treat the Tinton ns a distinet fm. 

Red Bluff clay. (In Vicksburg group.) 
Oligocene (lower) : Southern Mississippi and southwestern Alabama, 


E. W. Hilgard, 1860 (Rept. Geol. and Agric. Miss, p. 135). Red Bluf group- 
Irregular masses of fine-crained ferruginous rock, embedded in a brownish or 
greenish clayey mass, both with well-preserved fossils, Thickness 12 ft. Seema 
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to stand intermediate, by position as well ns fossils, btw. Vicksburg group and 
Jackson group, but fauna seems on whole to appronch more nearly the Vicksburg 
than the Jackson. 


. W. Hilgard, 1867 (Am, Jour. 8ci, 2d, vol 44, pp. 32, 87) Red Bluff group 


Concomitant green clays and stiff clay marls, 0 to 100 ft. thick Treated ns basal 
div. of Vicksburg croup, because it seems to be more or less coextensive with 
Vicksburg group and regularly associated with if as a subordinate feature At 
Red Bluff it rests on Jackson group. 


W. Hilgard, 1871 (Am. Jour. Sei, 3d, vol. 2, geol. map of Miss opp. p. 
290), treated Red Bluff (12 ft. thick) as a distinct unit underlying 
Vicksburg nnd overlying Jackson. But A. Heilprin, 1894 (Jour. Acad. 
Nat, Sci. Phila. 2d ser. vol, 9, pt. 1, pp. 120, 144—150), inelnded it in 
Vicksburg, as did W. B. Clark, 1891 (U. 8. G. S. Bull. S3, pp. 66-61). 
W. H. Dall and G. D. Harris, however, exclnded it from both Vieksburg 
and Jackson in U. S. G. S. Bull. 84, pp. 160-167, 1892, as did Harris in 
Am. Jour. Sci, 3d, vol. 47, pp. 308-304, 1894. In 1897 (U. & G. S. 185th 
Ann. Rept. pt. 2, pp. 334, 337, 339, 341) Dall included it in his Vicks 
hurgian stage but treated it as distinct from his Vicksburg. T., W. 
Vaughan, 1900 (U. S. G. S. Mon. 39, pp. 15-82), and C. J. Maury, 1902 
(Bull, Am. Pal, vol. 3, No. 15, pp. 71-76, 81), followed Dall's 1807 treat- 
ment, Miss Maury stating that Red Blu beds are now considered to be 
hardly separable faunally from the Vicksburg, of which they represent 
n lower phase. T. L. Casey, however (Phila. Acad. Nat. Sei. Proc., vol. 53, 
pp. 513-518, 1902), included the Red Bluff in the Jackson, stating: 
tcomuse of existence of most of these Eocene forms [discussed] in Red 
Bluff bed I am inclined to consider that horizon more closely related to 
the Jackson than to the Vicksburg, in spite of greater proportion of its 
species which have heen identified with the Vicksburgian. 

W. Cooke, 1915 (U. S. G. S. P. P. 95), treated Red Bluff clay memb, 
(25 to 40+ ft. thick) as basal memb. of Vicksburg Is in Miss, as did 
E. N. Lowe, 1915 (Miss. Geol. Surv. Bull. 12), who stated that its fossils 
are more closely related to Vicksburg than to Jackson, and who gave 
its thickness as 60 ft. But Lowe included his TMadison sands (50 to 75 
ft. thick) in Jackson, although stating that they might belong to either 
Jackson or Vicksburg. The relations of the latter beds to Red Bluff clay 
had not at that time been established, But C. W. Cooke (Wash. Acad 
Sci. Jour. vol. 8, No. T, pp. 186-198, 1918) stated that the exceedingly 
shallow-water deposits of Forest Hill sand (which name he introduced to 
replace Madison sand, preoeeupied) are "believed to be largely contemp 
with Red Bluff clay,” and be included both in Vicksburg group. He 
described Red Bluff clay as consisting chiefly of stiff blue or greenish 
gypseous marine clay, but containing diseontinuons ledges of indurated 
marl or ss. and a thin bed of shell marl, as being 70 ft. thick on Bueea- 
tunna Creek, as resting conformably on the Jackson, and as overlain by 
Marianna ls, E, N. Lowe, 11H9 (Miss. Geol. Surv. Bull. 14), referred to 
Cooke's "recent" assignment of Forest Hill sand to Vicksburg group, 
and stated that "under present interpretation it is to be placed in Vicks- 
burg group as a distinct facies of Hed Bluff fm." ‘The U. S. Geol. 
Survey treats the Forest Hill sand und Red Bluff clay as distinct con- 
temp. fms. one nonmarine und the other marine 


The present generally approved definition of Vieksburg group includes at 


base the contemp, or approx. contemp. fms, Red Buit clay (to east) and 
Forest Hill sand (to west). 
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Red Bluff formation. 

Pisistocene: Northern California (Redding region) 

J. S. Diller, 1894 (U. S. G. S. 14th Ann. Rept, pt. Z, pp. 312-410 and map, pl. 44). 
Red Bluff fm,—Gravels, clay, and sand of Plelat. age, overlying Tuscan tuff 

J. S Diller, 1906 (U. S. G. S. Redding follo, No. 1258) Red Huff fm Chiefly gravel 
and sands, with small proportion of clay and a few large boulders, Uncon. overlies 
Tuscan tuff. Thickness more than 200 ft 

Named for exposures al Red Bluff, Tehama Co. 

See under Klamath gravela, N. E. A. Hinds 1933 entry 


tRed Blof? sandstone. (In Cimarron group.) 

Permian: Central southern Kansas, 

I^, W., Cragin, 1896 (Colo. Coll. Studies, vol. €, pp. 3, 40). Red Bluff see —Light-red 
friable und porous sss, and shales, 175 to 200 ft. thick, composing next to lowest 
fm, and major part of Kiger div. Overlles Dog Creek shales and underlies Day 

Creek. dol [Later repts give max, thickness 500+ ft.) 


Preoceupied. Replaced by Whitehorse ss 
Named for exposures at former post office of Red Bluff, Comanche Co., 
Kans 


Hed Bluf epoch. 

Pleistocene: Californian. 

© H. Hershey, 1902 (Calif. Univ. Pub., Dept. Geol. Bull, vol. 3, pp. 1-29). Red 
Ruff epoch (6lepositioni),—Divided into Red Bluff proper above, and below a sheet 
of alluvium of sume material os Red Bluff proper, telleved that Arnold's Lower 
San Pedro series corresponda in part at least with Red Bluff fm Tt seems proper 
to extend the term Red Bluf to the marine Plist. in Los Angeles amd to the 
alluvial material of the 400-foof terrace of Soledad Cañon, [See under Sierran.) 


Red Bridge limestone member (of Liston Creek formation), 

Silurian (Niagaran): Northeastern Indiana’ (Wabash County). 

EK, R, Comings and R. R. Shrock, 1927 (Ind. Acad. Sci. Proc, vol. 30, pp. 74-75) 
ridge ls Reddish-vellow impure argil ik, 6 In, to 6 ft. thick Ovvrlics 
sinewa sh. and underlies Liston Creek Is. Outcrops nlong Mississinewa 

River at village of Red Bridge, Wabash Co. and elsewhere No fossils found, 
Included in Niagaran, 

E. R. Cummings and R. R. Shrock, 1928 (Ind. Cons, Comm., Div. Geol, Pub. 75, pp. 
11-04). Red Bridge ls. memb, of LíAston. Crevk fm [See explanation under Dis 
ton Creek fm.) No fossils yet identified. It bs very doubtful if any of geologists 
who have worked in northern Ind, ever recognised this bed, for no mention is 
made of it. It has been seen In Wabash Co. only and probably was not deposited 


elsewhere. Thickness 0 to 12 ft 
Red Canyon member. 

Trinssic (?): Southeastern Colorado (Las Animas, Otero, and Bent Coun- 
ties). 

J. T. Duce, 1924 (Colo, Geol. Bury. Bull. 27, pt. 3, pp. 81-82). A massive cross 
bedded politic maroon ss, upper part much cross-bedded amd in some parts leached 
of its coloring matter Possibly of volian origin Thickness 240 ft Ie upper 
memb, of Lykins fm. in counties mentioned, Overlies Chaquaqua memb. of Lykins 
fm, and uncon. underlies gypaiferous beds regarded as lower memb, of Morrison fm 

Probably named for exposures in E end of Red Rock Canyon, Las Animus 
Co. 

Red Cave. 

A term applied by drillers of western Pu. to subsurface strata correlated 
with sh. beds in Conemaugh fm, that are known as "Pittsburgh Reds." 
Also applied to a subsurface sand in Double Mtn fm. (Perm.) of Tex. 

Red Creek quartzite. 
Pre-Cambrinn: Northeastern Utah (Uinta Mountains). 


J, W. Powell, 1876 (Geoloxy of enstern portion of Uinta Mtna, pp. 42, 62, TO, 187) 
Red Creek gtvite—A qtzite (very erystalline and white) with interenlated beds of 
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hornblendic, chloritic, and micaceous sehistg all zreatly implieated Thickness 
10,000 ft, Uncon, underlies the red Uinta ss. Well exposed in Red Creek Canyon 
nnd nt head of Willow Creek. Believed to be Eozoic. Red Creek Canyon separates 
Quartz Mtn and Mount Wheeler (NE. corner of Uinta Co., Utah] 

A. KR, Schultz, 1920 (U. S. G. 8. Bull. 702), remapped the white Ned Creek qtvite, 
assigned it to the pre-Camb., stated that the intercalated sehista are Intrusives 
and that H. S. Gale (U. &. G. S, Bull. 415, 1910) included these qtzites în his 
Uinta qtzite. 


Redd sand. 
A subsurface sand in the Penn. (probably in either Dudley or Ladore sh.) 
of SE, Kans. (Chautauqua and Montgomery Counties), 


Red Eagle limestone member (of Elmdale formation) 

Pennsylvanian: Central northern Oklahoma and southern Kansas. 

K. C, Henld, 1916 (U. S. G, 8, Bull, 641, p. 24). Red Eagle IRA number of di 
tinct beds of ls., btw. which are beds of ah. in some loenlities. One of moat dis- 
iinetive features of top bed of the la. in much of Foraker qund. is character of 
the fresh surface, which shows an abundance of tiny grains of crystalline calcite, 
giving the surface the appearance of having been covered with frost or light 
snow, Thiekneess of Red Eagle Ia. ig at lenst 17 ft. in some places; in other places 
probably much less, Liew 18 ft. above Foraker Ix, and Ti ft, below Neva ls. 
Named for excellent exposures near Red Eagle School, SW. of Foraker, 

H., D, Miser, 1926 (geol map of Okla.). Cushing Is, memb, is same às Red Bagle ls. 
memb, [which hus priority] 

G. R. Condra, 1985 (Nebr. Geol, Surv. Paper No, N, p. 8S), extended this name into 
NW. Mo. and SE. Nebr.; called it Red Nagle l4. fma which he demmed ns under 
lying his Roca sh, fm, and overlying bia Johnson sh, fm.; and divided it inte 
(descending) Howe 1s, Bennett sh., and Glenrock In. (See Kana-Nelir, chart 
compiled by M. G. Wilmarth, 1936.1 

N. W. Bass, 1835 (personal communication) Red Raple la, persists Into Kans. a 
least as far N. as Cottonwood River valley. 

KR. C Moore, 1936 (Kans. Geol. Surv. Bull 22), tranaferred this unit to Perm 
This change in Perm.-Penn. bdy has not been considered by U. S. Geol Survey 
for ite publications, 


tRed Eagle shale. (In Elmdale formation.) 

Pennsylvanian; Central northern Oklahoma. 

G. C. Clark and C. L. Cooper, 1027 (Okla. Geol. Surv. Bull, 4011), applied Red Nagle 
to 19 ft, of red and gray shales described as lying 65 ft. below Neva Is. and 12 ft 
above Cushing [Red Eagle] 14. in T. 22 N., Re, 2 W.-5 E, and as resting on 3 ft. of 
ls. The name is preoccupied by the Is, in the Elmdale. 


Red Fork sand. 

A subsurface sand, 0 to 60+ ft. thick, in Cherokee sh. (early Penn.) of 8S. 
and SE. parts of Osage Co, NE. Okla. Said to lie higher than Glenn 
sund, lower than Skinner sand, and to be the upper sand of the series to 
which the name Bartlesville sand was formerly applied. In type loc 

— 


(Red Fork pool, Tulsa Co.) this sand les at 1,275 ft. depth, at approx 
horizon of Burbank sand. 


Red Gap member (of Grinnell argillite), 

Pre-Cumbrian (Belt series): Northwestern Montana (Glacier National 
Park). 

C. L. and M. A, Fenton, 1931 (Jour. Geol, vol. 39, No, 7, pp. 0910-078). Red Gap 
memi —ILower memb, of Grinnell fm. Consists of 1.050 to 1,800 ft. of metargillic 
in thin minor but thick major beds, interbedded near bottom and top with minor 
layera of qtzitic gs. and red sandy argillite, Forms mass of Mount Rockwell, in 
Two Medicine Valley, Glacier Nat, Park, Underlies Rising Bull memb, of Grinnell 

tm. and overlies Rising Wolf memb, of Appekunny fm. [Derivation of name not 
stated, ] 
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Kedgut Bay granite. 
Age (?): Ontario (Rainy Lake district) 


A, €, Lawson, 1913 (Canada Geol Surv. Mem, 40, p $$), 


Red Head formation. 
Carboniferous: New Brunswick. 
G A. Young, 1918 (12th Int. Geol. Cong. Guidebook 1, pp. 369, 374). 


Redhill sandstone, 

C. [R.] Keyes, 1923 (Pan-Am. Geol. vol. 40, pp. 52, 61, S0). Redhill səs. is local 
name used in Furnace Canyon borate camps for a thick aren. bed immediately and 
uncen. overlying Greenwater volcanics. Consists of fine-grained cel, and aa 
Thickness 300 ft. Underlies Millett clays. Is bottom fm. of Furnaecenmn series In 
Nev, [Death Valley region]. Tentatively considered to be of Mio, age. [Deriva- 
tion of name not stated, but may have been named for the red ss, mtn, N. of 
Ryan and E. of Furnace Creek Wash, Inyo Co., Calif.] 


Redlands limestone. 

Lower Paleozoic (?): Southeastern California (Inyo County), 

F. MacMurphy, 1030, [See under Telescope group, Derivation of name not stated,] 

F. M. Murphy, 1933 (Calif. State Div. Mines, Kept. 28 of State Min, July- Oct. 
1932, pp. í 3560), Redlands dolomttic l4—White erystalline cherty, dolomitic 1s. 
in which bedding is not readily recognized. Probably n lenticular body. Thickness 
000+ ft. Conformably underlies Hanaupah fm, and conformaliy overlies Rad 
eliff fmi. ; all included in Telescope group (lower Paleozoic?) of & part of Pansa- 
mint Range, [Derivation of name not stated and not apparent from his maps.) 


Red Lion formation, 

Upper Cambrian: Central western Montana (Philipsburg region) 

F. C. Calkine and W. H. Emmons, 1913 (U. S. G, S. P. P. 78). Red Lion fm.— 
Upper 220 ft, consists of Is. with closely spaced siliceous lnminne. Fossils are 
said by Walcott to be Upper Camb. Probably=Yogo ls, Lower 25 ft. is cale. sh., 
mostly conl Minck, locally interbedded with thin layers of mag, Is. The lower 
memb. probably— Dry Creek sh. [which is now considered Upper Camb.]. Named 
for a mine at head of North Pork of Flint Creek. The spur N. of this mine is a 
hogback of the fm, and affords good exposure of middle par! 


tRed Medina. 
Name applied in some early repts to Queenston sh. of N. Y. und to Juniata 


fm. of Pa, and Md. 


Redmond formation, 
Lower Ordovician: Newfoundland. 


G. Van Ingen, 1014 (Princeton Univ. Contr. to geol, of Newfoundland, No, 4). Red 
monk fm—White as. Overlain by unnamed ss. and sh. and underlain by unmamed 
grita and shalex. Included in Bell Island series, (Derivation of name not 
stated. ] 


tRed Mountain group. 
Devonian, Silurian, Ordovician, and Cambrian: Northern Alabama. 


M, Tuomey, 1850 (Ala. Geol, Surv. 1st Bien, Rept,, pp. 9, 10). The group of rocks 
under consideration is made up of common blue ls„ white, gray, and variegated 
marble, max, Is. (both the crystalline and enrthy variety), cherty lsa hornstone, 
S8., C€El. iron ore, black aluminous sh, and clay sL It would be premature to at- 
tempt a subdivision of the Sil rocks of Ala. by referring them to those groups 
ndopted in N. Y. where they are developed on a scale so magnificent. I shall 
therefore content myself by applying to our rocks the term “Red Mtn group," 
already known in the State, which will distinguish them from the Carbf, system, 
with which they are intimately associated, Although these rocks occupy anti- 
elinal valleys, they also rise into a range of hills which are generally known as 
"Red Mtns." 
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In above-cifed rept the rocks of Ala. nre divided into following systems: 
Tertiary system, Cretaceous system, Carboniferous system, Silurian 
system, Metamorphic system, and Primary system. As defined in this 
rept the “Red Mtn gronp" includes rocks of Dey,, SiL, Ord. und Camb. 
ages, all of which are exposed on Red Mtn, 

Named for Hed Mtn, E, of Birmingham 


Red Mountain formation. 

Silurian (Clinton and Medina): Northern Alnbama and northwestern 
Georgia. 

E. A. Smith, 1876 (Ala. Geol. Surv. Rept Prog, for 1876, pp. 11, 34, 42, 207 
208). Of these three groups [Medina, Clinton, Niagara] of Niag: period, so far 
ns is known, only the second, the Clinton, bas been certainty identified in Ala In 
Tenn. the group has received name of Dyestone yroup from Prof, Safford, on ac 
count of occurrence in it of the red ore, or dyestone, In Ala. no more fitting name 
could be given to it than Red Mtn group, for outerops of the rocks are found in 
ridges, or mins, as they are called, extending almost without interruption from 
Bibb Co. to Ga. and beyond. From the red ore, which seems always to be present 
in them, in greater or Jess thickness, these ridges have loeal name of Red Mtn 
The name Clinton, however, bas already been applied to this group of rocks, and a 
multipliention of names for the sume thing is to he avoided if possible, The rocks 
of the Clinton group in Ala. are ehiefly thin ase, and shales, variously colored, 
green, yellowish, brown and red colors being predominant. The group contains 
also several beds of lentiewlar or fossiliferows red irom ore. For charaeteriwti 
sections of stratn of Clinton group the reader may be referred to section near 
Tanvebill and that at mines of Eureka Co, The mtn nenr Columbiana has along 
its base m cel. whieh probably underlies the Red Mtn rocks proper and bélongs to 
Medina group, [According to C, Butts, 1926 (Ala, Geol, Surv. Spec. Rept. No 
14) the Red Mtn fm. is ubsent in Montevallo and Columbiana quads, and the 
‘gl. referred to is of Dev. age.] 

The rocks in northern Ala. that for many years were called "Clinton fm." 
have been shown, by E. O. Ulrich and C. Butts, to contain beds of both 
late Medina (Albion) and Clinton ages, and to thefn Smith's name Red 

and of 


Mtn fm. is now upplied. In some places beds of Richmond a 
Dev. age have been mapped with the Red Mountain, but they are not 
properly a part of the fm. (See Ala. Geol, Surv. Spec. Rept, No. 14, 
1926, and U. S, G. S. Bessemer-Vandiver folio, No. 221, 1927.) Big seam 
of iron ore is base of beds of Clinton age, according to €, Butts (U. S. 
G. S. Bessemer-Vandiver folio, No, 221, 1927, p. 7). 

Named for development ou Red Mtn (presumably East Red Mtn), E. of 
Birmingham, Ala. 


Red Mountain formation 
Carboniferous or Triassic: British Columbia. 
C. Cameell, 1910 (Canada Geol. Surv. Mem. 2, pp. 45, 61). [Assigned to Carbf.] 
H. 8S. Bostock, 1990 (Canada Geol, Surv. Summ. Rept. 1929, pt. A, pp. 203, 207, 210), 
assigned this fm. to Triassic 


Red Mountain rhyolite. 

Tertiary: Central Colorado (Bonanza-Monarch-Tomichi-Pitkin region). 

J. V. Howell, 1919 (Colo. Geol, Surv, Bull. 17). Red Mtn rhyotite-—Light-gray to 
white siliceous rhyolite containing finely disseminated pyrite, which on weather- 
ing produces red iron oxide, the material whieh is responsible for the brilliant 
coloring of Red Mtn, Chaffee Co. Has two rather distinct phases—the normal or 
massive phnse nnd a brecelated form, Is certainly older than Grizzly Peak rhyo 
lite, which is believed to be of Tert, (Eocene?) age, and appears to be younger than 
late Cret. porphyry dikes, so it is certainly post-Cret, 

This name has been discarded by J. T. Stark and F, F. Barnes, as explained 


under Grizzly Mtn rhyolite. 
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Red Mountain andesite. 

Miocene (upper): Southern California (Randsburg quadrangle, Kern and 
San Bernardino Counties), 

C. D. Hulin, 1925 (Calif. State Min. Bur. Bull. 85, pp. 55-58, map). Red Mountain 
undesite,—Chiefly lava flows, but with prominent amounts of aggl& and tuffs, 
General composition of series is that of basic andesite. Overlies Rosamond series, 
usually with angular uncon., and uncon. underlies Black Mountain basalt, Forms 
thick capping of Rosamond series in Red Mtn [San Bernardino Co.], where it 
reaches approx, thickness of 1,400 ft. of fows and pyroclustics. Believed to be 
early Plio. [On map is assigned to upper Mio.] 


Red Mountain pyroxene basalts. 
Age (?); Northern California (Lassen Volcanic National Park). 
H. Williams, 1932 (Calif. Univ. Dept. Geol. Sci, Bull, vol. 21, No. 8, geol map). 


Redoak granite. 

Pre-Cambrian: Central southern Virginia (Charlotte and Mecklenburg 
Counties). 

F. B. Laney, 1917 (Va. Geol. Surv, Bull. 14, pp, 35-86, map). Kedoak granite — 
Medium-grained light-gray biotite granite, rather quartzose, containing about equal 
amounts of orthoclase and plagioclase feldspars. Small masses or aureas of course 
porphyritie granite which occur in Redoak granite in vicinity of Buffalo Lithia 
Springs are named Bufalo granite. [Named for occurrence nt Redoak, Charlotte 
Co, Va.) 

A. I. Jonas, 1928 (Vn. Geol. Surv. prol. ed. of gool, map of Và.), Red Oak granite.— 
Biotite-quartz monzonite with Buffalo granite porphyritic facies, Is of pre 
Camb. age and intrusive into Glenarm series (Algonkian?). 


Redoute limestone, 

Cambrian: Quebec. 

J. Marcou, 1882 (Boston Soc. Nat, Hist. Proc, vol. 8, pp. 248-253). St. Albans 
group divided into (descending): (1) Green, brown slates with large lenticular 
masses of whitish-gray Is, (Redoute 1s.), which is very fossiliferous and 80 to 100 
ft. thick; and (2) Sillery and Chaudlere red slates and sss, The Redoute Is. 
forms the lenticular mass of La Redoute, so called by older Canadians because 
there was a redoubt there during last French war. 


{Red River group. 

Upper Cretaceous (Gulf series) : Northeastern Texas. 

B. F. Shomard, 1860 (St, Louis Acad, Scl, Trans, vol. 1, pp. 583, 589). Red River 
group.—Tossiliferous blue marly clay, occasionally variegated with red and brown, 
and with thin bands of ss, interstratified. Clay contains crystals of selenite and, 
in upper part, fattened nodules of compact brown und blue 1s.; also, near base, 
septariae of compact blue Is. reticulated with brown, yellow, and purple spar. 
Thickness 50 to 150 ft. Underlies Fish Bed, 


Includes Eagle Ford clay and Woodbine sand 
J. A. Taff, 1802 (Tex. Geol, Surv. 3d Ann. Rept., pp. 269-279), applied “Red River 
div," to beds beneath Earle Ford sh. and uncon, above Vola Is. 


Named for exposures along Red River, NE. Tex. 


Red River loess. 
Pleistocene: Southwestern Arkansas, Louisianan, northeastern Texas, and 
southeastern Oklahoma, 


R. T. Hill, 1888 (Ark. Geol. Surv. Ann, Rept, 1888, vol. 2, pp. 29-32, 188) Red 
River loess.—lntensely red loum, in color approximating present red sediments of 
the river. Is 50 ft. above present high-water mark, and extends inland, often 
several mi, from present stream. Continues fnr into La. and W. of Denison, 
Tex. In general appearance ta difficult to distinguish from residual debris of 
Camden series and from the other aren. post-Cret. and Cret. fms. of the South, 
and writer will not attempt at present to differentiate it from them. Assigned 
to Quaternary (pre-Recent). 
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€. H. Dane, 1029 (Ark. Geol, Surv. Bull 1, pl 1), mapped the deposits in Red 
River Valley at Fulton as Recent and Pleistocene, the Pleistoceno probably being 
Hed River 1 sof Hill 


Named for exposures In Red River Valley at Fulton, Hempstead Co, Ark 


Red River tormation. 
Ordovician: Manitoba, 
A. F. Foerste, 1929 (Denison Univ, Bull, vol, 20, No, 2, Bei Lab. Jour, wol 24, 


pp. 35, 87). 


Red Rock channel sandstone. 

Pennsylvanian; Central southern Towa (Jasper and Marion Counties) 

C. It, Keyes, 1801 (Am, Jour, Sci. 3d, vol, 41, pp. 278-276). Ret Rock se.—Bright 
vermilion, yellow, and buff ss, 0-150 ft. thick, chiefly massive but thin-bedided 
above, passing into fine-grained ferruginous cgl. Overlain uncon. by coal-bearing 
shales and underlain uncon. by St. Louis lx, 

Represents sand deposited in old erosion channel in Des Moines group 
May be of either Des Moines or Missouri age. 

Named for Red Rock, Marion Co, 


Red Rock member. 
Pre-Cambrian (Keweennwan): Northeastern Minnesota. 
See under Temperance River mend. 


Redrock Canyon sandstone member (of Santa Margarita formation) 

Miocene (upper): Southern California (Cuyuma Valley, southwestern part 
of Kern County). 

W. A. English, 1916 (U. S. G. 8. Bull 621, pp. 191-215). Redrock Canyon s 
memb.—Busal memb, of Santa Margarita fm. in small aren in Redrock Canyon 
(Cuyama Valley), to which it is limited, Thickness 500 ft, Consists of bright- 
red ss, clay, and cgl., the materials of which were derived from an ndjncent 
land mass of pre-Monterey rocks Rests uncon, on pre-Monterey rocks, the Mon 
lerey group being absent, probably through erosion. Is confgrmably overlain by 
Whiterock Bluff sli, mem), of the Santa Margarita, 


tRed Rock Canyon beds, 

Pliocene (lower): Southern Californin (eustern part of Kern County). 

J. C. Merriam, 1019 (Calif. Univ, Pub, Dept. Geol Bull, vol. 11, No. 5). There 
may be some justification for name Red Rock Canyon beds, fm, or group, for 
strat. sequence containing Ricardo fauna, but G. K. Gilbert (Geog, and Geol, Expl. 
W. 100th Mer. pp. 142-143, 1875) and H. W, Fairbanks (Am, Geol., vol. 17, pp. 
68-60, 1896) did not use the name for nomenclature purposes Following the 
discovery that the fiunn from the beds in Red Kock Canyon [at Ricardo, E. part 
of Kern Co.] {a sharply distinct from that in Barstow section, writer has 
described numerous mammalian forms from Hed Rock Canyon section as repre 
senting the Aieerdo fauna, Ricardo bede, or Ricardo Pliocene, and he therefore 
prefers the name Ricardo fm. or Ricurdoe group for the deposits containing them 


Red Spring sandstone member (of Hignite formation). 
Pennsylvanian: Southeastern Kentucky and northeastern Tennessee, 
G. H. Ashley and L, C. Glenn, 1906 (U. 8. G. S. P. P, 49, pp. 31, 33, 48). Red 
Spring ss. memb—Clff-amaking ss, underlying Red Spring coal, topmost bed of 
Hiznite fm. 


Named for association with Red Spring coal in Cumberland Gap coal fleld. 


Redstone limestone member (of Monongahela forinntion). 
Pennsylvanian: Western Pennsylvania and Maryland and northern West 
Virginia. 
F, and W. G. Platt, 1877 (2d Pa. Geol. Surv. Rept. H4, pp. 55-104, 286), Redstone Ls 
8 to 10 ft. thick, ia basal memb. of Pittsburg Is group, and Lies 30 ft, above 
Pittsburg eon] and below Redstone coal. 
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I. C. White, 1891 (U. S. G. 8. Bull. 65, pp. 62-68) Redatone 12, O to 20 ft, thick, 
Was wo named bec 
along Redstone Cr 


e it occurs immediately below Redstone coal, which outcrops 
k, Fuyette Co., Pa. 


(Redstone quartzite. 


Name loosely applied hy F. W. Sardeson (Geol Soc. Am. Bull., vol. 19, 
pp. 221-242, 1908) to the qtzite composing Redstone Hill, in Courtland 
Twp, midway btw, towns of New Ulm and Courtland, central south 
ern Minn. Although he used Redstone gtxite frequently throughout his 
rept, he stated that he intended the local geologie name to be Courtland 
yizite, and that the gtzite is same us Sioux qtzite. 


Redstone sandstone, (In Mononguhela formation. ) 

Pennsylvanian: Western Maryland (Georges Creek Basin). 

C. K. Swartz, W. A, Price, and H. Bassler, 1919 (Geol. Soc. Am. Boll., vol. 30, pp. 
507590), and €. K. Swartx, 1922 (Md. Geol. Surv. vol. 11, p. 74, pl. T}. Redstone 
s&,—Underlies upper bench of Redstone conl aml overlies lower bench of Redstone 
von] In places is absent; in other places 40 ft, thick. 


Probably named for its relation to Redstone coal, 


Relstone granite, 

Pennsylvanian (7): Southeastern Connecticut {Stonington region) and 
adjacent areas in Rhode Island. 

L. H, Martin, 1925 (Conn, State Geol, and Nat. Hist. Surv. Bull. 33). Redeton 
granite —The Inst distinct phage of Sterling grünite gneiss. Resembles the granite 
gneiss in composition but is generally without banding. Cuts Sterling granite 
gneles and also Stonington gneiss Is n course-grained rock of medium-red to 
uteenish- red color and much more massive than the other varieties of Sterling 
granite, At Redstone Ridge it broadens from a few ft. in thickness on W. to a 
mash My mi, wide near Westerly It ia the Westerly Red zrunite. Is at least 
post-middle Pennsylvanian. 

Redstone clay. (In Monongahela formation.) 

Name applied to clay underlying Redstone coal in western Pa, and eastern 

Ohio. 


Redstone member, (In Monongahela formation.) 
A term employed by Pa. Geol, Surv. (M. E. Johnson, Topog. and Geol, Atlas 
Pu. No, 27, Pittsburgh quad., p. $1, 1929) to inelude (descending) Fishpot 
Is, Redstone coal, and Redstone Is. 


Redstone Ridge group. 

Silurian; Central Pennsylvania. 

J, P. Lesley, 1802 (2d Pa, Geol Surv, Summ. Final Rept., vol, 2, p. 828), Redstone 
ridge group.—Mard strata, ench 1 or 2 ft, thick and ahnost sandy enough to be 
called red sss, In some places the single group of 25 ft. is separated into two 
groups by 5 or 6 ft, of green limy ah. Traversed by irregularly segregated seams 
of quartz. These hard beds make Redstone ridge. Included in middle of lower 
Salina (Bloomasburg) red shales, 


Kedtop formation, 
Carboniferous: British Columbin. 


C. Cameell, 1910 (Canada Geol Surv. Mem. 2, pp. 4X, 49) Redtop fm, Carbf,, 
B. €, included In Cache Creek group 
S, J. Schofleld, 1920 (Canada Geol. Bury. Summ. Rept, 1919, pt. B, p. 38) 


Rel Top limestone. 
Paleozoic (7): Northeastern Washington (Stevens County). 
C. E. Weaver, 1920 (Wash. Geol Surv. Bull. 20, p. S0; map). Red Top ts 


Varles in character, but is typically argil blulkhgray Ia. with good bedding 
planes, In places appears wchistose and becomes a quarizanica schist. On Red 
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Top Mtn it is white fine-grained banded marble interbedded with bluish-gray argill 
Is. Thickness 1,000+ ft, Relations to other named units not determined. Is 
separated from Fish Creek argillite by a fault. 


Redtops formation. 
Triassic: British Columbia. 
H. S. Bostock, 1920 (Canada Geol, Surv. Summ. Rept. 1920, pt. A, p. 203). 


Red Valley sand. 
Drillers’ name for a sand composing lower memb, of Hundred-foot sand in 
Foxburg region, western Pa. Probably lies in upper part of Catskill fm. 


Redwall limestone. 

Mississippian (lower): Northern Arizona. 

G. K. Gilbert, 1875 (U. S. G. and G. S. W. 100th M., vol. 3, pp. 162, 177-186, 197, 
figs, 8S1, 82). Redwall ls. group.—1n descending order: (1) Alternating ass, and 
compact less., 200 to 500 ft.; (2) Redwall ls. (sheer escarpment), S00 ft.; (5) 18s. 
in lesser escarpments and calc, shales, 800 to 1,365 ft.  Underlies Aubrey group 
and overlies Tonto group [Camb.]. May include some Dew. Named for red 
appearance of its escarpment on either side of Grand Canyon. 
D. Walcott, 1889 (Geol. Soc. Am, Bull, vol, 1, p. 50), reported beneath Redwall la. 
in Grand Canyon 94 ft, of Dev. Is., which he named Temple Butte le. 
N. H. Darton, 1910 (U. 8. G. S. Bull, 485, pp. 21+). The name Redwall was given by 
Gilbert on account of red color of the cliffs, but the rock itself is light gray, 
A type loe, recently selected is Redwall Canyon, in Shinumo drainage basin, on 
N. side of Grund Canyon, where it consists mostly of the usual heavily bedded 
massive ls, and is 800 fr. thick, At other places in Grand Canyon region 
thickness varies from 550 to 992+ ft. Gilbert gave thickness of 2,165 ft. at 
mouth of Grand Canyon, but this includes nt top 510 ft. of alternating ls, and ss, 
which I believe belong to Supai fm. Fossils of Redwall Is. are Penn. and Miss., 
according to G. H. Girty. 
. F. Noble, 1923 (U. S. G, 8. P. P. 131, pp. 264+, 54--). Redwall ia. restricted 
to Miss. part of original Redwall ls., which consists almost wholly of bluish-gray 
erystulline ls. whose distinctive features are massive appearance, hardness, and 
relatively great thickness. Thickness in Grand Canyon 500 to 700 ft. There 
is probably an uncon. at top of Redwall Is. as here restricted, The upper 250+ 
ft. of red sandy sh., purplish and gray ls. with red chert, and reddish to buff 
cale. ss. of Penn. age, which baye heretofore been Included in Redwall l&, are 
here transferred to overlying Supai fm, [This is present adopted definition of 
Redwall ls.) 
Redwall breceia. 

Cambrian; British Columbia. 

F. P. Shepard, 1926 (Jour. Geol., vol. 34, p. 626). 


a 


IÍ 
F 


Red Warrior limestone. 
Devonian (?) and Silurian (?): Southwestern Utah (southeast of Frisco 


district). 

B. §S. Butler, 1913 (U. S. G. 8, P. P. 80). Red Warrior Is.—DHlenvy-bedded blue 
and gray l&, in part dolomitic; lenses of qt#ite tear base, "Thickness 1,500 ft, 
Underlies (conformably) Mowitza sh. and overlies (apparently conformably) a 
qtzite that 1s tentatively correlated with Morehouse qtzite of Frisco region, 
Type loc, Red Warrior mine, SE. of Frisco dist. No fossils, Tentatively assigned 
to Dev. (?) and SII (1). 


Red Wing stone, 
Commercial term for stone quarried from Oneota dol. at Red Wing, Minn. 
(See O. Bowles, U. S. G. S. Bull. 663, 1918.) 


Redwood formation. 
Oligocene: Southeastern Alaska (Katalla district, Controller Bay region). 


N. L. Taliaferro, 1932 (Geol. Soc. Am. Bull, vol. 43, No. 3, pp. 770—782). Weiter 
hus divided Katalla fm. of Martin into 2 conformable fms, lurgely on basis of 
lithology. There is no strat. break btw, the 2 fms, but a decided change in 
lithology. The lower, 3,000-- ft. thick, is here called Katanu fm.; the upper, 
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5100+ ft, thick, Is here named Redwood fm, The Katalla occupies fully 85 
percent of Katalla dist,; the Redwood is restricted to a broad, steeply plunging 
syncline btw. Redwood and Buris Creeks and to ridge btw, Cave and Hey Points, 
Fossils rare and as & rule poorly preserved, but the sediments (marine) are 
lithologically similar to the fossiliferous beds of Yakatoga dist, which are pro- 
nounced by B. L. Clark to be upper Olig., and they are here designated upper 
Olig. The Redwood fm. is divided into 2 members: The upper (here named 
Puffy sh.) consists of 4,000+ ft. of sh. with many thin ss, layers and many sh.- 
matris cgls, in part of glacin! origins; the lower (here named Point Hey 88.) 
consists of 1,100 ft. of ss, and cgl. with thin sh. beds, and with heavy egls. nt 
top, The Redwood fm. overlies Katulla shales in Nichawak dist. 
See also Stillwater fm. 


The U. 8. Geol. Survey classifies typical Katalla fm. as Mio. (?). 


Ree beds. 

E. D. Cope, 1892 (Am. Ass, Adv. Sci. Proc., vol. 40, p. 285), in a description 
of the Ree Hills, S. Dak., described a chalky matrix, of Olig. or Eo. age, 
underlying the glacial drift and containing many fossil fishes, *probably 
fresh water, but not enough fossils to determine age. “Should the 
cale, stratum in which these fossils are found not turn out to be un 
outlier of the White River beds I propose that they be called the Hee 
beds.” There is a Ree Heights in Hand Co., 8. Dak, 


Reed formation, 

Mississippian (upper): Central northern Utah (central Wasatch Moun 
tains), 

F. F. Hintze, Jr., 1918 (N. Y. Acad. Sei. Annals, vol. 28, p. 100). Reade fm.—1n 
descending order: (1) Light-yellow, cherty, argill, ls. with large zuphrentold 
corals, 5 ft.; (2) thin-bedded fossiliferous blue 13., 350 ft.; (3) brown and red shy, 
85 ft. (no fossils); (4) cream-colored ss, 250 ft. (no fossils); (5) massive blue 
Is. with Productus, 300 ft. Total thickness 940 ft. Overlies Benson Is. with 
no observed discon,  Underlies, with angular uncon., Weber qizite. Exposed in 
Big Cottonwood Canyon, at N. end of Reade & Benson Ridge, which separates 
South Fork from Day's Fork. 

Fossils collected from this fm. in 1916 nnd 1917 have been identified by 
G. H, Girty as of upper Brazer (probably Chester) age. 

The present approved spelling of the ridge for which this fm, was named 
is Reed & Benson, Reed being the name of the man for whom the ridge 

ras named. This spelling has recently been adopted for the next edition 
of U. 8. G. 8. topog, map. 


Reed dolomite. 

Pre-Cambrian: Eastern California (Inyo Range). 

E. Kirk, 1918 (U. S, G. S. P. P. 110). Reed dol.—Heavy-bedded dol, much jointed 
and breaking up into large angular blocks that form rough talus slopes, Varies 
from aphanitic to coarsely crystalline, White or slightly bluish on fresh fracture. 
Weathers slightly creamy to buff. Thickness about 2,000 ft.  Uncon. underlies 
Deep Spring fm. Is underlain by thin-bedded nren. slates which grade down into 
more heavily bedded sss. Named for exposures for several mi. along E. side of 
Reed Flat; best section is in canyon at hend of Wyman Creek, in sec, 7, T. 6 S, 
R. 35 E, 

J. H. Maxson (1934) applied Wyman fm. to the rocks uncon. underlying Reed fm. 
in Wyman Creek section, Inyo Range. 


Reeder sandstone. 
Upper Cretaceous: Central southern Kansas. 
F, W. Cragin, 1895 (Am, Geol, vol 16, pp. 381, 382). The lenf-bearing Reeder 
(Dakota?) ss. surmounts Kiowa shales [Lower Cret.] in upper valley of Medicine 
Lodge River near post office at Reeder. 
C. N. Gould, 1898 (Am, Jour. Sci, 4th, vol 5, pp. 109—175). Cragin’s term Reeder 
85, is here used to include all ss. btw, Kirby clays below and true leaf-bearing 
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Dakota ss. above. Consists of 20 to 150 ft, of dark-brown massive gs, often 
croes-bedded, containing many pebbles and nodular concretions Is top fm. of 
Medicine beds (the transition series), and i» separated from underlying Kiowa 
sh. by (descending) Kirby clays, Greenleaf ss, and Spring Creek clays 

W. H. Twenhofel 1920 (Am, Jour. Sei, 4th, vol. 49, pp. 281-207) and 1924 (Kana, 
Geol. Surv. Bull. 9), discurded Medicine beds and trented Reeder s8, and Kirby 
clay us members of his “Dakota” fm. 


The U. S, Geol Survey several years ago discarded Reeder sa. us n 
synonym of Dakota ss. 

There is no longer a post office or town in Kans. called Reeder, The 
upper valley of Medicine Lodge River is in Kiowa and Barber Counties. 


Reeds Spring limestone. 

Mississippian (Osage): Southwestern Missouri. 

R. €. Moore, 1928 (Mo. Bur. Geol. and Mines, vol. 21, 2d ser, pp. 142—145, 161-163, 
169, 170, 100, 191, 103, 225). Reeds Spring ls. memb, of Boone fm—Biue Ix 
very compact, fine-grained, subcrystalline, in thin beds alternating with dark 
finty bands of chert, In some sections a thin bed of sh. (4 in. to 1 ft. 4 in.) is 
included at base, It rests conformably on noncherty St. Joe Is, memb, of the 
Boone and is in most places discon. overlain by Grand Falls chert memb., the 
Upper Burlington ls. being absent, except near Mount Vernon (Lawrence Co.), 
nt Crone (Stone Co.), and at Springfield ond elsewhere in Greene Co., where it ts 
intercalated btw. Reeds Spring Is. and strata of Keokuk age. Thickness varies 
from 130 to 225 ft.; average im Joplin dist. about 150 ft, Judged by lithologlc 
characters in drill cuttings the Reeds Spring extends many mi. beneath the plains 
of Kans, and Okla, Fossils clearly indicate it is older thin Upper Burlington 
It 14 belleved to be time equiv. of Lower Burlington (and possibly in part of 
Fern Glen age), although it is lithologically very unlike auy part of typical 
Burlington of other dists. 

R. H. Hall, 1933 (Kans. Geol. Soc, Tth Ann, Field Conf. Guidebook, pp. 9, 14, 16) 
Reeda Spring Us (pp. 9, 16), Reed Springs In. (p. 14).—Dove-colored I5, very 
fine-grained, well-bedded, becoming blue gray and cherty near top. Thickness 
10 ft Overlies St, Joe 1s. {Rests uncon. on Merson ts, 1n one section given, | 
Underlies Upper Burlington Is. 

R. C. Moore, 1935 (Rept. 9th Ann. Field Conf, Kans. Geol Soc, p. 245) assigned 
this Is. wholly to Fein Glen epoch (basal Osage). 


Named for exposures in vicinity of Reeds Spring, Stone Co 


Reedsville shale. 

Upper Ordovician: Central Pennsylvania to southwestern Virginia. 

E. O. Ulrich, 1911 (Geol, Soc, Am. Bull, voL 22, pl. 27). In central Pa. Reedevitte 
sh, underlies Oswego (Bald Eagle) and overlies Lower Trenton Is, Includes beds 
of Upper Trenton, Eden, and lower Mayaville age 

EK, O. Ulrich, 1913 (12th Int. Geol Cong. Canada, p. 42). Reedeville &h.—4A great 
mass of sh, ared, at top, occupying whole interval biw, top of Trenton Is. and 
base of Oswego ss. Seems to constitute an indivisible formationnl unit, ‘Top is 
characterized by fossils that seem to belong to top of Fairview div. of Maysville 
Lower part is of Eden age. 


Reedsville sh. as recognized by U, S, Geol. Survey applies to western belt of 
rocks of Utica, Eden, nnd lower Maysville age, from central Pa, to SW 
Va. the eastern belt of rocks of these ages being represented in upper 
part of Martinsburg sh. In Blair Co. Pu. the Reedsville is 1,000 ft. 
thick. According to €, Butts (U. 8. G. S. Holliduysburg-Huntingdon 
folio, No. 227) the Utica is represented in Reedsville, In SW, Va. the 


Reedsville is overlain by Sequatehíe fm. 
Named for exposures at Reedsville, Mifflin Co., Pa, 


reef beds. 
Miocene; Southern California. 


See under 1Coalinga beds. 
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Reef Ridge shale, 

Miocene (upper): Southern California (Fresno, Kings, and Kern Counties). 

W. F. Barbat ond F, L., Johnson, 1933 (ms, rend before Pal. and Min, Div, of 
A. A. P. G. at Houston meeting Murch 24, 1933). 

W. F. Barbat and F, L. Johnson, April 1933 (Pan-Am. Geol, vol, 59, No, 3, yy 239). 
Reef Ridge is proposed for a sh. fm. exposed on Reef Ridge, Fresno and Kings 
Counties, that overlies siliceous sh. (MeLure sh. of Henny) that fs correlated 
with Santa Margnrita (upper Mio.) and underlies lower Etchegoin sands (lower 
Plio.). In past this sh. has been grouped with both underlying and overlying fms. 

T. W. Koeb, 1933 (A. A. P. G, Bull, vol. 17, No. 6, p. 695). Reef Ridge (Upper 

Mio.) ; 550 ft. (in wells) of clay shales, slightly sandy at top, Underlies Etchegoin 
and overlics Maricopa. 

G. €. Gester and J. Galloway, 1033 (A. A. P, G. Bull, vol, 17, No, 10, pp. 1169, 
1175). Blue sh. ond sandy blue sh, 600 to 800 ft, thick, that wenthers brown 
along Manka of Reef Ridge Just SW. of Kettleman Hilla haa been named Reef 
Ridge ah. by Barbat and Johnson. Arnold and Anderson (U, S, G. S, Bull 398, 
1010) included this sb. as an upper memb. of their Santa Margarita (?) fm. in 
BE. end of Reef Ridge, but in NW. end of Reef Ridge they mapped it as “Tranai- 
tion zone mapped as Jaculitos.” [See also under MeLure ah) 

R. D, Reed, 1933 (Geol, Calif, p. 254, footnote). Reef Ridge sh. seems to be Mio., 
rather than Plio. [On several preceding pp. he assigned it to Plio.] 

W. F. Barbat and F: L. Johnson, 1934 (Jour. PaL, voL 8, No. 1, pp. 1-17). Reef 
Ridge sh, is proposed for a fm. of uppermost Mio. age underlying Etehegoin*sands 
(lower Plio) and overlying the redefined “McClure” sh. of Coalinga dist. ‘The 
Reef Ridge sh. and “MeLure sh." correlate with partis of Maricopa sh. and 
Monterey sh. The Recf Ridge sh. is upper div. of “Santa Margarita (?)" of 
Arnold and Anderson in U. S. G. 8. Bull. 398, p. 92, 1910. It is typically exposed 
in a belt of degraded relief om NE, side of Reef Ridge, Fresno and Kings 
Counties, frora Little Tar Canyon to Jasper Canyon. The belt is flanked on SW. 
by the more resistant “McLure sh." and the underlying ridge-forming Temblor 
fm. In type area the fm. is chiefly characterized by soft blue (brown-weathering) 
clay ah. with minor beds of sandy sh. Toward NW. end of type belt there is 
increase in sandiness, and beds of brownish-gray ss. occur. ‘Thickness, 170 1o 
865 ft. North of Reef Ridge the fm, overlaps onto Cret. It contains a small but 
distinetive foraminiferal fauna; is stratigraphically higher than Sauta Margarita 
beds; und in certain areas there is uncon, at top and also at base. 

W. P. Woodring, 1934 (U. 8. G. S. geol. map and structure sections of Kettleman 
Hills). Reef Ridge sh. (caving sh. of drillers) overlies MeLure sh. (brown eli. 
of drillers) and underlies Jacalitos ss, (Plio,) in this area, 

B, L. Clark, 1995 (Geol. Soc. Am. Bull., vol. 46, No. 7, pp. 1049-1050), assigned 
this fm. to Plio, 

H. W. Hoots, S. C. Herold, W. D. Kleinpell, 1885 (Geol of nat. gas, A. A. P. G. 
pp. 126, 145). Reef Ridge fm. is herein considered upper fm. of Monterey group 
and of Upper Mio. age. 


Reelsville limestone. 

Mississippian (Chester): Southwestern Indiann and northern Kentucky. 

C. A. Malott, 1919 (Ind. Univ, Studies, vol. 6, No. 40, pp. 7-20). Reelsvttle ls— 
Compset to semicrystalline 1s., frequently quite oolitie in texture, and almost always 
suboolitic. Contains considerable pyrite. Persistent over wide areas. Exposed 
at Reelsville, Putnam Co., Ind. From there to middle part of Crawford Co. it 
forms m single ledge, but In middle Crawford several other thin ledges come In 
en top of the main one. Underlies Elwren ss, and overlies Brandy Run ss. Can 
be traced over a wide aren in Mende and Breckinridge Counties, Ky. [Later repts 
rive thickness O to 35 ft.] 


Reese formation, 

Tertiary? (Eocene?) ; Central southern Montana (Livingston quadrangle). 

W. R. Calvert, 1912 (U. 8. G. S. Boll, 471, p. 412). Reese fm.—NWater-laid material, 
mainly of voleanie origin and Eocene (7?) age, uncon. overlying beds of Montana 
(Upper Cret.) age and uncon, underlying igneous flows called Neocene in Yellowstone 
folio. Consists of (descending): Coarsely conglomeratic strata; poorly exposed, 
100 ft.; coarsely crosa-bedded sandy beds; light-colored nearly struetüreless beds, 
largely volcanic ash and andesitic pebbles; coarse to pebbly bedded es. of reworked 
yolcanic material, Thickness 600 ft, in Electric coal field. 


Type loc., Reese Creek, Park Co. 
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Reeve meta-andesite, 
Pennsylvanian: Northern California (Taylorsville region). 
J. S. Diller, 1908 (U. S. G. 8. Bull. 353). Reeve meta-andesite-—Volcanic, tuffactoua 
porphyritic meta-nndesite, about 200 ft. thick, Occurs as m definite flow and tuff 
Is intimately associated with Robinson for, Into which it grades. Appears to be 
younger than Kettle metaandesite. 


Named for an unidentified locality near Genesee, E, of Taylorsville, 


Reformatory granite. 
Pre-Cumbriun: Southwestern Oklahoma (Greer County). 
C. H. Taylor, 1915 (Okla. Geol, Surv. Bull, 20). Conrsest granite in Wichita Mtns 
Ix medium-grained, flesh red,  Intruded after solidification of Headquarters granite 
Enrlier than Lugert granite. [Appenrs to be named for State Neformatory, at 
Granite, Greer Co.) 


Refugian stage. 
Tertiary: California. 
H. G chenck and R. M. Kleinpell, 1036 (A. A. P. G. Bull, vol. 20, No. 2, pp. 
215 5), introduced Refugian stage for a faunal zone of the Pacific slope Tert 
of Calif, Wash, and Oreg. "Probably in age part of upper Eo. or lower Olle 
series of Europe," and including Lincoln, San Emigdio, Tumey, und Gaviota fms, 
also lower part of Pleito, lower and middle parts of San Lorenzo, lower part of 
Kirker, and Turritella variata zone; also many fms. (enumerated) of Wash. and 
Ores. Type Inc. 1s Cañada de Santa Anita, on S. side of Santa Ynez Mtns, Santa 
Barbara Co. Calif, about 5 mi. W. of Gaviota pass, the name being derived from 
the Spanish land grant “Nuestra Sefiora del Refugio," shown on Lompoc topog. 
sheet of U. S. Geol Survey, 1005 ed. The base of the stage corresponds to base 
oc. in Canada de Santa Anita. Fossils discussed. 


of Gaviota fm, at its typ 


Refugio sand, 
A subsurface sand in Frio clay of Driscoll pool, Duval Co., Tex, 


Regan sandstone. 
See Reagan : 


N. 


Regina clay. 
Pleistocene; Saskatchewan. 
H, E. Simpson, 1930 (Canada Geol Surv. Summ. Kept. 1929, pt. B, p. 73). 


Reklaw member (of Mount Selman formation). 

Sacene (middle): Eastern Texas (Houston to Sabine Counties) and north- 
western Louisiana. 

A. €, EHisor, 1020 (A. A, P. G. BulL, vol. 18, pp. 1339-1346). (Name proposed 
by EK. A. Wendiandt and G. M. Knebel.)  Reklaap memb, of Claiborne fm.—JA series 
of chocolate-trown glauconitie shales with glauconitie coneretionary ledges; brown, 
carbonaceous, micaceous sandy shales, in places lignitic; nnd greensands; lignitic 
brown sands im lower part. Occurs below Queen City memb, and above Carriso 
wards in Tex. and above Cane River memb. [restricted] of Clalborne in La. 
Thickness 1 mi. E. of Reklaw, Cherokee Co., Tex, on Tex. & New Orleans HR, R., 
20% ft. 

Ij. A. Wendlandt and G. M. Knebel, 1920 (A. A, P. G. Bull., vol. 13, pp. 1251-13255) 
Reklaw memb. of Mount Selman fm.—Consists of those zlnuconites and glauconitie 
clays above the Carrizo and underlying the sands and clays of Queen City memb. 
of Mount Selma, Line btw. Reklaw and Queen City memb. is usually arbitrarily 
drawn where the glauconitic streaks end upward in the section.  Consists of 
(descending) : (1) 0 to 100 ft, of brown clay with streaks of sand aod greensand 
and zones of clay-ironstone concretions; (2) 4 to 15 ft. of rather pure clayey 
glauconite containing plentiful fossils; (3) 20 to 40 ft. of brown to dark-blue 
micaceous sandy clay with stringers of glauconite and ones of clay-ironstone 
concretions, Well exposed at Heklaw, Cherokee Co., Tex. 


In NW. La. these beds form part of Cane River glauconitie memb. of St. 
Maurice fm. as originally defined by Spooner and used by U, 8, Geol. Sur- 
vey. In eastern Tex., ns far W. as Atascosa Co. the basal memb. of 
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Mount Selman is the Reklaw; to S. of Atascosa Co, the contemp. beds, 
which differ lithologically, are now called Bigford memb. of Mount Selman 
fm. by U. S. Geol. Survey. The Bigford was formerly included in Wilcox 
group, but is now assigned to Claiborne group by most geologists. 

F. B. Plummer, 1933 (Univ. Tex. Bull, 3232, pp. 619-620), treated Reklaw 
ns a fm, and recommended that Bigford be replaced by Reklaw. 


Helay quartz diorite. 

Pre-Cambrian: Northeastern Maryland (Baltimore County), 

E. B. Knopf and A, I. Jonns, 1929 (Md. Geol. Surv. Baltimore Co. Rept., pp. 104, 
130). Relay quartz diorite,.—Pink quartz diorite, composed of oligoclase, quartz, 
und muscovite, which occurs at Relay, on Patapseo River intrudes Glenarm se- 
ries. Is assigned to late pre-Camb. 


Relay Creek dolomite. 

Permian; Northwestern Oklahoma. 

N. Evans, 1931 (A. A, P. G. Bull, vol, 15, No. 4, pp, 405-482), The dolomites at or 
near top of Marlow memb, of Whitchorse fm, have been known as "Greenfleld" 
dolomites, but this name is preoceupied, and it seems well to offer a new name. 
The name Relay Creek is suggested for these beds, from exposures both N. and 8. 
of Relay Creek, in T, 15 N., R., 12 W., and adjoining twps on 8, nnd E. There are 
ordinarily 2 beds of dol. separated by approx. 25 ft. of red ss, and sh, Each bed 
ia 1 or 2 ft. thick, but in other areas the thickness decreases to almost nothing 
Locally there is a third bed of dol. 7 or 8 ft, below the lower of the two. The 2 
beds commonly occurring are here designated Upper Relay Creek dol and Lower 
Helay Creek dol. The third or lowest bed is associated so closely with Lower 
Relay Creck dol. that it is merely mentioned, with no distinguishing name. Color 
of these dolomites varies from light gray, where the beds are 1 or 2 ft, thick, to 
nlmost black, where the beds are very thin, In type arca, where thickness is al. 
most maximum, the color 15 gray. 


See nl&o under Day Creek dol. 


Relief quartzite. 

Mississippian: Northern California (Colfax quadrangle). 

W. Lindgren, 1900 (U. S. G. S. Colfax folio, No. 66). Relief fm.—Very hard grayish 
or yellowish siliceous rock of fine grain and clastic origin, which might be charac- 
terizad as very fine-grained qtzite alternating with streaks of siliceous clay slates, 
The qtzite 1s completely filled by small irregular bunches and veinlets of white 
quartz, No fossils, Corresponds to part of Calnverna fm.  Overlies Blue Canyon 
fm. and underlies Cape Horn sl, Named for exposures at Relief. Best exposures 
in canyons of South Fork of Yuba River below Relief, in canyon of Beur River and 
of Steep Hollow N, of Dutch Flat. 

According to later work by H. G. Ferguson (Am, Inst, Min, and Met. Engrs. 
Tech. Pub. 211, p. 4, 1929, and U. S, G. 8. P. P. 172, 1932) two fms. 
(Tightner below and Kanaks above), composed of interbedded sed. and 
igneous rocks, are now discriminated btw. Blue Canyon fm. and Relief 


qtzite. 


Relizinn stage. 
Tertiary : California, 
See under Zemorrian stage, R. M. Kleinpell, 1934. 
I. G. Schenck and R, M. Kleinpell, 1836 (A. A. P. G. Bull, vol. 20, No. 2, p. 224) 
Retizian stage Tacludes Gould sh, "button bed," and Siphogenerina Aughesi sone, 
ete, 


Remick tonalite. 
Late Devonian or late Carboniferons: Northwestern New Hampshire ( Moo- 
silauke, Littleton, and Whitefield quadrangles), 


M. P. Billings, 1935 (Geology of Littleton and Moosilauke quads, N. H., maps, p 28) 
Remick tonalite is late Dev. or late Carbe Assigned to New Hampshire magma 
series, 
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Named for Remick Park, in town of Littleton, according to letter dated 
Aug. 20, 1935. 


Remmel granodiorite. 
Jurassic (?) : Southern British Columbia and central northern Washington 
(Okanogan batholith). 


R. A, Daly, 1906 (Geol Soc. Am. Bull, voL 17, pp, 329-876) "Seems to compose 
the cliffs of Mount Remmel, Wash., 5 mi. S. of Int, Bdy." 


Renault formation. (Of Chester group.) 

Mississippian: Southwestern and southeastern lllinois and western Ken- 
tucky. 

S. Weller, 1913 (Ill. Acad. Scl. Trans, vol. 6, pp. 120, 122). Renault fm.—Seriee 
80 to 100 ft. thick, of ses., aren, shales, variegated shales, calc, shales with thin 
platy 1s, layers, dense aren. lss., nearly pure crystalline lss., oolitic Iss, and, in 
N. part of Waterloo quad. 1s. egl Uncon. overlies Brewerville [Aux Vases] ss 
and underlies, probably uncon., Yankeetown chert, 

Named for Renault Twp, Monroe Co. SW, Il. Typically developed in val- 
ley of Horse Creek and its tributaries in E. part of the Twp, 

See under Ohara Is, memb. 


Reneh sand. 

A name locally applied, in Mount Poso oil field (E. side of San Joaquin 
Valley, NE. of Bakersfield, Kern Co., Calif.), “to basal sand of Jewett 
micaceous silt memb, of the Lower Temblor.” (See A. Diepenbrock, 
Calif. Oil Fields, Div. Oil and Gas, vol. 19, No, 2, 1933, p, 16, pl. 2.) 


TRenfroes mart. 

Upper Cretaceous: Western Georgia. 

J. O. Veatch, 1909 (Ga, Geol Surv. Bull. 18, pp. 86-89). Renfroce marl.—Massive 
gray micaceous, calc. sands, with layers of nodular Iss.; black plastic clays, fossil- 
bearing; and various colored sands with layers of laminated silty clays. Thick 
ness DOO ft, Is upper marl of Ripley fm. Underlies, through gradual transition, 
the Providence sand, and overlies Cusseta sand, Below Florence, Stewart Co, 
probably merges with Blufftown marl, which underlies Cusseta sand. 

Comprises bulk of Ripley fm. and name is therefore unnecessary. (See 
J. O. Veatch and L. W. Stephenson, Ga. Geol, Surv, Bull, 26, p. 153, 
1911.) 

Named for exposures at Renfroes, Chattahoochee Co, 


Rennie shale. 
Middle Cambrian: Northern Idaho (Pend Oreille district). 


E, Sampson, 1928 (Idaho Bur. Mines and Geol, Pam. 31, p. 9). ‘Rennie sh.—Con- 
sists of “puper” sh.; in outerop In stream along W. side of Rennie Ridge fone 
of the spurs on S. side of Packsaddle Mtn) it is a very thin-bedded yellowish sh, 
Ix very soft and so easily eroded and covered with debris that there nre few 
places where its presence would be suspected. Thickness probably 50 to 75 ft 
Contains abundant Middle Camb, fauna. Underlies Lakeview Is, and overlies 
Gold Creek gtzite 


Rennix limestone. 


Upper Ordovician (Richmond) : Southeastern Kentucky 


A, F. Foerste, 1901 (Geol. Soc. Am, Bull, vol. 12, p. 435). Rennie lax —Thin- 
bedded nonfossiliferous lss., 21 to 56034 ft, thick, In southern Ky.  Lithologleally 
do not resemble SiL, and hence are ineluded in top of Richmond, Underlain by 
Fowler ls, and uncon. overlain by Chattanooga black sh. 


Named for Rennix Creek, Cumberland Co. 
Reno formation. 
Pre-Cambrian: British Columbia, 
J. F. Walker, 1934 (Canada Dept. Mines, Geol. Surv. Mem. 172, No, 2345, p. 
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Rensselaer graywacke. 

Lower Cambrian (?): Eastern New York. 

T. N. Dale, 1803 (U. S. G. S. 13th Ann, Rept., pt. 2, pp, 301—340 and map), Rens- 
selaer grit—Grit or graywacke, a dark-green, exceedingly tough rock, in some 
places calc. and generally thick-bedded nnd granular; quartz grains apparent, and 
upon closer Inspection the feldspar grains also. Traversed by numerous veins of 
quartz and sometimes of epidote. Is interbedded with strata of purplish or green- 
ish sl. (phyllite) varying in thickness from m few in. to perhaps 100 ft. Rests 
uncon. on Hudson River sh.; also, without evidence of uncon, on Berkshire 
schist, which is contemp. with and grades into Hudson River sh. Ts of Upper 
Bil age and=Onelda cgl. Thickness 1,200 to 2,000 ft. Forms upper part of E. 
side of Rensselaer crit plateau, eastern N. Y., also the SE, W., and N. faces of 
the plateau, 

In 1906 (N. Y, State Mus, 60th Ann, Rept., vol. 1, pp. 53-58) J. M. Clarke 
expressed opinion that this nonfossiliferous grit is of Dev. age and "most 
naturally connected with either the Oriskany Invasion or the Catskill 
embayment,” and he reiterated this opinion in 1909 (N. Y. State Surv. 
Mem. 9 nnd Bull, 133). 

In 1907 (N. Y. State Mus, Bull, 107, pp. 51-52) €. A. Hürtnugel expressed 
opinion that Rensselaer grit is not of Shawangunk age and that it can- 
not be correlated with Oneida cgl. In 1912 (N. Y. State Mus. Hdb. 19, 
p. 70) he expressed opinion that it is of Dev, age, and in his chart he 
doubtfully assigned it to Catskill epoch. 

In 1913 (Am, Jour, Sci, 4th, vol. 36, pp. 448-449) J. Barrell assigned the 
Rensselaer to Middle Dev., stating that it resembles Bellvale flags of 
Middle Dev, much more closely than it does the Oneonta or Catskill fm. 
In 1929 (Geol. Soc. Am. Bull, voL 40, pp. 410+) R. Ruedemann us 
signed Aenaselaer grit to Upper Dev, and stated that it is underlain by 
Tackawasick 15, of Trenton age, He repeated his assignment of Rens. 
selaer grit to Upper Dev, in 1930 (N. Y, State Mus, Bull, 285, pp. 25, 21). 

In 1932 (Am. Jour. Sci. 5th, vol. 24, pp. 283-284) L. M. Prindle nnd E. B. 
Knopf tentatively assigned Rensselaer graywacke to Lower Camb, be- 
cause it dips in apparent conformity under Rowe schist of Taconic Mtn, 
which is considered by writers to represent the horizon of Lower Camb. 
Mettawee sl; and the U. S, Geol, Survey accepted Lower Camb. (?) as 
the age of the Rensselaer, In 1932 (Am. Petrol Inst., Div. of Produc- 
tion, Dallas, Tex., p. 4) P. D, Torrey and others stated that Rensselaer 
grit is believed to be an outlier of Catskill shore line, and that recent 
work by Huedemann has shown it to be of Upper Dev. age. In 1933 
(16th Int, Geol, Cong. Guidebook 1, p. 15, map), Ruedemann assigned 
Rensselaer graywacke to Camb. (?). (This map accompanies Ruede- 
mann’s text, but whether he is author of map, and assigned the Rens- 
selaer to Camb, (7?) is not explained.) H. Vaughan and T. Y, Wilson, 
1934 (Am, Jour, Sci, 5th, vol. 27, p, 460) definitely assigned Rensselaer 
graywacke to Lower Camb. on basis of fossil evidence "presented here 
for the first time. 


Renwick shale member. 

Upper Devonian; Central southern New York (Ithaca region). 

K. E, Caster, 1933 (Geol. Soc, Am. Bull, vol. 44, pt. 1, p. 202). Renwick 4h, memb, 
(basal memb, of Middlesex sh.), 8 to 20 ft. thick, underlies Six Mile sh, memb, 
and overlies West River and Standish fms. in Ithaca region. Is Middlesex necord- 
ing to Fralich, Has been correlated, erroneously, with Rhinestrect in the past. 
[Derivation of name not stated.) 
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Repetto formation. 
Repetto siltstone. 
Pliocene (lower): Southern California (Los Angeles region), 


RE. D. Reed, 1932 (16th Int. Geol. Cong. Guidebook 15, p. 31). Repetto fm, ia here 
used for the siltstone exposed in Repetto Hills. This name was proposed in 
1930, by a committee of Pacific section of Soc. of Econ. Paleontologists and Min- 
eralogists, and is now in general use among Calif. geologists, Type loc, Hes 
along W. side of Atlantic Boulevard, where exposed thickness is 2,000+ ft. 
Foraminifera abundant. Lower part of fm. not exposed along Atlantic Boulevara 
but may be imperfectly seen along Fremont Ave. 4% mi. farther W., where un 
additional thickness of 500 ft. is represented by poorly exposed siltstone that 
carries only a few fossils, The siltstone rests on diatomaceous shales referred 
to Puente fm. (upper Mio). Top of Repetto fm. ie drawn at top of 3 beds of 
coarse feldspathic ss. ranging in thickness from a few inches to several ft. Silt- 
stone similar to the siltstone of Repetto fm. overlies the ss. It carries a mixture 
of Repetto Foraminifera, possibly reworked, and others characteristic of younger 
horizons and: probably represents lower part of overlying Pico fm. The Repetto 
is n mappable unit in Repetto, Puente, and San Pedro Hills and in Ventura 
Basin, On basis of strat, position and distinctive foraminiferal fauna it is 
referred to lower Plio. 

W. P. Woodring, 1932 (16th Int, Geol, Cong. Guidebook 15, p. 35), showed Repetto 
fm. (lower Plio.) in San Pedro Hills as resting conformably on Modelo fm. and 
as uncon, overlain by Pleist. calc. beds. 

W. S. W. Kew, 1932 (16th Int. Geol, Cong. Guidebook 15, p. 49), in describing region 
btw. Los Angeles and: Santa Barbara, stated that Repetto fm. consists of silt- 
stone, s&, and cgl. which are considerably more indurated than those of con- 
formably overlying Pico fm. Grades down into the brown sandy sh, that forms 
uppermost memb. of Modelo fm. 

According to W. P. Woodring, M. N. Bramlette, and R. M. Kleinpell, 1936 
(A. A. P. G. Bull, vol. 20, No. 2, fig. 1, pp 129, 146), the Repetto of Palos 
Verdes Hills is all siltstone, and they called it Repetto siltstone, | [Else- 
where Repetto fm. is regarded as the preferable name, ] 


+Republic formation. | 

Pre-Cambrian (Huronian): Northwestern Michigan (Marquette district). 

M. E. Wadsworth, 1890 and 1891 (Lake Superlor along the south shore, by Jullan 
Ralph, pp. 77-99; Ist ed. 1890; 2g ed. 1891). JAepublie [fm.—Fragmental jas- 
pilite and ore, with their associated qtzites and schists, of Cascade, Republic, 
Humboldt, Ishpeming, Negaunee, and elsewhere in Marquette dist. Overlies Cas 
cade fm. and underlies Holyoke fm. Named for town in Marquette region. 

M. E. Wadsworth, 1893 (Mich, Geol, Surv, Rept. 1891-02, pp, 63-66, 84-85, 102-121). 
Republic fm.—Consists of porphyrite, dinbase, diorite, porodite, granite, felsite, 
argillite, schist, jaspilite and associated iron ores, dòl, qtzite, and (at base) cgl, 
breccia and conglomeratie schist. Uncon. underlies Holyoke fm. and uncon. overlies 
Cascade fm. [The qtzite immediately overlying the basal cgl is called Republic 
qtzite on p. 103.] 


Named for occurrence at Republie, Marquette Co, 


Republie quartzite, 
Pre-Cambrian (Huronian): Northwestern Michigan (Marquette district). 
See 1893 item under t Republic fm. 


Republic chert. 

Pennsylvanian: Southwestern Missouri, 

KE. M. Shepard, 1898 (Mo. Geol Surv. voL 12, pt. 1, pp. 125-126, 141). Repudtic 
chert.—Peculiar knotted chert in alternating light and dark bands highly fossilit- 
erous, also in places conglomeratic. Included in top of Cherokee stage of Des 
Moines series in Greene Co. Nowhere found bedded. Seems to be widely spread in 
small blocks and masses as residual material left by breaking down and destruction 
of superincumbent beds, 


Named for Republic, Greene Co, 
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tRepublie reef, 
Name locally applied to basal mottled Is. memb. of Gallatin fm. iu New 
World ("Cooke City") mining dist., SE, cor. of Park Co., central southern 
Mont. 


Hepublie granite. 

Pre-Cambrian: Northern Michigan. 

C. A. Lamey, 1933 (Jour. Geol, vol. 41, No. 5, pp. 487—500). The larger part of 
the pre-Camb, rocks of northern Mich. known as Southern Complex, and previously 
designated Archean, is thought to be composed of a post-Upper Huronian granite 
which has intruded and extensively metamorphosed the Huronlan sediments and 
Which probably extends westward some distance beneath the Upper Huronian 
rocks in vicinity of Lake Michigumme, Because of its exeellent development in 
vicinity of Republic, it is suggssted this granite be calleg Republic granite. 


Republican Creek limestone. 

Paleozoic (?) : Northeastern Washington (Stevens County). 

C, E. Weaver, 1920 (Wash, Geol, Serv. Bull, 20, p. 78; map). Republican Creek Is. — 
Chiefly massive white to light bluish-gray füne-grained ls, in places banded and 
stratified ; locally coarse-grained and slightly argill.; in places alternates with areill. 
Isa, of medium bluish-gray tint. Occupies belt a little over 1 mi. wide just S. of 
Lead Point argillite, Extends from head of Republican Creek SW. past N. end of 
Deep Lake. "Thickness 1,200+ ft, 


*Republienn River formation, 

Pliocene (lower): Northern Kansas and central southern Nebraska. 

Il. F. Osborn, 1907 (Am. Mus. Nat. Hist. Bull, vol. 23, pp. 200, 251), and W. B. 
Scott, 1907 (Textbook geol., p. 724), applied this name to lower Plio, strata exposed 
along Republican River in southern Nebr. and northern Kans, that form part of 
Ogallala fm 


!'Requienia ("Caprotina") limestone. 
A paleontologic name applied by R. T. Hill (Biol, Soc, Wash, Proc, vol, 8, 
pp. 10-15, 1893) to a bed of aggl. lying 100 ft. below top of Glen Rose Is. 
of Tex. 


Reserve shale member, 

Pennsylvanian; Southeastern Nebraska and northeastern Kansans, 

G. E. Condra, 1985 (Nebr. Geol. Surv. Paper No. 8, pp. 5, 9). Reserve ghi .—Middle 
memb, of Falls City ls. fm. Is blue-gray, argill., and about 4!4 ft. thick,  Underlles 
Lehmer Is, memb. and overlies Miles Js. memb. Type loe, in upland near State line 
NW. of Reserve, Kans. 


Reservoir granite. 

Pre-Cambrian; West Point quadrangle, southeastern New York. 

C, P. Berkey and Marlon Rice, 1921 (N. Y. State Mus. Bull. 225, 220, map and 
passim). Reservoir grunite—Rather conrse-crained gray gneissold granite, includ- 
ing large blocks of dark banded gneiss. Differs from Canada Hill granite In its 
higher biotite content and greater continuity of mica bonds. Intrusive into 
Grenville series. [Map block includes Mahopac granite.] Type loe, at N, end of 
Boyd Corners reservoir, Putnam Co, 

E. B. Knopf and A. I. Jonas, 1929 (U. S, G. S. Bull, 799, table opp. p. 68), 
classified this granite as of post-Glenarm pre-Camb. age. 


Reservoir Hill granite, 

Pre-Cambrian: Northwestern New York (Gouverneur quadrangle, St, 
Lawrence County). 

H. P. Cushing and D. H. Newland, 1925 (N. Y. State Mus. Bull. 259, pp. 42-47). 
[In severa] places the pre-Camb, granite of Reservoir Hill is called Reservoir 
Hill granite, which is described as comparatively fine-grained, with only traces of 
porphyritic texture, and with few inclusions, It is also called Reservoir sill 
Intrudes Grenville rocks,] 
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A. F. Buddington, 1928 (N. Y. State Mus. Bull. 281, pp. 55-59) Reservoir Min 
granite mass formes Reservoir Hill phacolith, lying Just SE. of Gouverneur. Writer 
believes this mass belongs with Alexandrin type, ms it is nonporphyritie, Intrudex 
Grenville series 


Restigouche voleanic series 
Devonian: New Brunswick. 
W. v. Howard, 1026 (Geol. Soc. Am. Bull, vol. 37, p. 479). 


Rest Island granite. 
A name applied by I. H. Cram (Jour. Geol. vol. 40, No. 3, 1932, pp. 270-278) 
to the granite of Rest Island batholith, in Rainy Lake area of Minn. and 
Ont, which he classified as Algoman. 


Restoration Point horizon, 
Oligocene: Washington. 
E. L. Clark, 1930 (Geol Soc. Am. Bull, vol. 41, btw. pp. 751 and 770) Restoration 
Point horizon hns been described by C, E Weaver as Biakeley horizon, locally 
known as Sala gettysdurgenats zone. 


Revard sandstone member (of Nelagoney formation). 

Pennsylvanian: Central northern Oklahoma (Osage County). 

D. E. Winchester, K. C. Heald et al, 1918 (U. 8 G. 8, Bull 6866, pp, 60-604) 
Revard sa,.— Massive sg, very similar to the younger Cheshewalla ss., with lentils 
of red sh, which range in length from a few fi. to a mile or more and in thickness 
from n few im. to € ft. Top interfinzers with overlying red sh. Thickness 30 to 80 
ft. in T. 25 N., R. IOE. Lies 145+ ft. below Labadie Is. nnd 70+ below Cheshe. 
walla sw, Type Joe. ia at Revard Point, sec. 12, T. 28 N., R. 10 E. 

P. v. Roundy, K. €. Heald, und G. B, Richardson, 1922 (D, 8. G. 8S, Bull. 688z, 
pp. 398-399, pl, 55) Revard aa, in T. 20 N., R. 10 E, is a massive 88, 30 to 40 
ft, thick In its NE, extension Into T. 27 N.o R. 11 E. it thickens and in places 
contains much sh. In T. 27 N, R. 12 E, it is 70+ ft. thiek and becomes 
differentinted into 3 distinct medium-henvy to massive-bedded as. zones, separated 
by sbales containing thin sss. In T, 28 N, R 12 EK, the Revard as. breaka up 
intó more as, zoDes separated by shales, so that, for purposes of gil geology, it is 

"mie sss In that twp parts of the Revnrd were 


better considered us several sepi 

mapped under following names (descending): (1) Miwexlon as. at top; (2) Possum 
ss. 134- ft, lower; (3) Gap sx ID- ft, lower; and (4) Hulah ws, 18+ ft. above 
base, Lies 20 to 50+ ft. above Buck Point s3, 


Revett quartzite. (Of Ravalli group.) 

Pre-Camhrian (Belt serles): Northeastern Idaho (Coeur d'Alene district) 
and northwestern Montana. 

I DL. Ransome, 1905 (U. &, G. 8S, Bull. 260, pp. 277-285). Revett qtzite —White 
qtzites, generally rather thick-bedded, interstratified with subordinate quantities 
of micaceous 5s Thickness 1,000+ ft Underlies St. Regia fm, and overlies 
Burke fm, Named for exposures surrounding Revett Lake, Coeur d'Alene dist, 
Idaho,  Deserlption of general geol, of region is based almost wholly on work 
ot F. C. Calkins. 


Reward conglomerate. 

Pennsylvanian: Eastern California (Inyo Range), 

E. Kirk, 1918 (U. 8. G. & P. P, 110). Reward egl,—Cel, of coarse material, of both 
angular and rounded fragments of red, brown, and white grits, together with 
Jasper, brown hornstone, and green cherty pebbles firmly held together br a 
siliceous cement, A brownish-weathering ss. with dark-brown patches and layers 
forms uppermost 100 ft, of the Reward N. of Union Wash. Thickness of fm. 100 
to more than 350 ft, Uncon. underlies Owenyo Is. (Perm.), and conformably 
overlies Penn, Is, and sh. Named for bold exposures Just &, of Reward mine, 


Rex chert member (of Phosphoria formation) 
Permian: Eastern Idaho, northeastern Utah, southwestern Montana, and 
southwestern Wyoming. 


R. W, Richards ond G. R. Mansfield, 1912 (Jour, Geol, vol. 20, pp, 083-689). Rer 
chert memb.—Top memb, of Phosphoria fm, Thickness in region of Bannock 
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overthrust (SE, Idaho and NE, Utah) © to 450 ft, In soc. 12, T. 10 &, R. 44 E. 
it consists of (descending) : (1) Black cherty sh, weathering red brown to purple, 
*0 ft.; (2) chert In heavily tron-stained ledges, 60 ft.; (3) gry Is banded with 
ashy-gray to black chert, 100 ft. Rests om phosphatic shales comprising rest of 
Phosphorla fm. and is overlain by Woodside sh. (Triassic). Named for Rex Peak, 
in Crawford Mtna, 4 mi, E. of Randolph, Rich Co., Utah, where the chert forms 
an anticlinal cap, This locality has been described by IL 8S. Gale and the 
selection of the name for the memb. was originally made by him. Gale regards 
upper 129 ft, of Bontwell's typical seetion of Park City fm, as approx,=Rex chert 
memb., and the underlying 112 ft, as representing the phosphatic shales of Phos- 
phoria fm, The hard Rex chert memb. is conspicuous part of Phosphoria tm. 
Locully 50 to 75 ft, above its base the Rex chert gives way to 1s, and in other 
Places n darkgray to black or purplish finty or cherty sh. occupies major part 
of Rex chert interval, but more generally the shaly facies is present near top 
and is occasionally with diffieulty distinguished from Woodside sh. [Fossils 
listed. ] 


Rexmount volcanics, 
Eocene (?): British Columbia. 


C, W. Drysdale, 1916 (Canada Geol, Surv, Summ. Rept, 1915, p, 78), 


texmount porphyry. 
Tertiary: British Columbia, 
W. S. McCann, 1922 (Canada. Geol, Surv. Mem. 130, p. 30). 


Reynales limestone member (of Clinton formation), 

Silurian: Western New York. 

G. H. Chadwick, 1918 (Geol, Soc. Am. Bull, vol. 20, pp. 327-868).  Reynales Is- 
Fossiliferous Is, [in lower part of Clinton fm.] exposed at Rochester, Lockport, and 
Niagara. Is older than Wolcott la, with which it has heretofore been confused, 
and is overlain by true Sodus sh, W vard it is a persistent massive memb.. 
but eastward it grades into sh., and finally is Imdistinguishable in the sections 
from overlying Sodas sh. Thickness 7 to 24 ft, In Lakeport well is underlain by 
7 fi, of unnamed dark sh, that may be a part of Reynales. Fossils listed. Named 
for exposures nf Reynales Basin (also spelled Reynolds), 8 mi, E. of Lockport. 

E. O. Ulrieb, 1923 (Md. Geol. Surv. SIL vol, p. 191), placed Reynales t8. below Bear 
Creek ah, and above Maplewood sh., and included Jurnaceciltle ah. in the Keynales. 
Thie classification was followed ty W., Goldring, 1931 (N, Y. State Mua. Hdb. 10, 
pp. 917, 324-326). She stated: Above Maplewood sh. is a tripartite ls. about 18 
ft. thick, called Reynales Ta, Lower 4 ft, of thie ls, contains representation of 
Furnaceville iron. ore. This lower part is typical Reynales Is, consisting of thin la, 
and sh, The overlying thicker beds, which for present are also referred to 
Reynates hs, consist of dark-gray or bluish even-grained, sometimes dolomitic 1s. 
The upper 5 ft. contain some nearly pure ls, layers filled with Pentamerus ob- 
longus, While the name is provisionally adopted for all of this 1s, it is believed 
(Ulrich) that this name should be restricted to lower 4 or 5 ft, (the typical 
Reynales), which alone are present at Reynales Basin. It pinches out about 100 
mi. E. of Rochester at some place beyond Lakeport 

J, T. Sanford, 1033 (Geol. Soc. Am. Bull, vol. 44, No. 1, p. 194). The former 
Bear Creek of Genesee Gorge ia designated as Brewer Dock memb. of the Reynales, 
as the fm. at Bear Creek is younger, 


Reynolds sandstone member (of Hignite formation). 
Pennsylvanian: Southeastern Kentucky and northeastern Tennessee. 
G. H. Ashley and L., C, Glenn, 1906 (U. 8. G. 8. P. P. 49, pp. 31, 33, 43). Reynolds 
ge, memb,—Massive cliffzmaking Sg, 50 to 100 ft, thick, in Hignite fm., lying 
180 ft, above base of fm. 


Named for Hanging Rock of Reynolds Mtn, Bell Co., Ky, 


Reynolds limestone, (In Bluefield formation.) 
Mississippian: Southeastern West Virginia. 
D. B. Reger, 1926 (W. Va. Geol Surv, Rept, Mercer, Monroe, and Summers Counties, ..... 


pp. 201, 426). Reynolds le—Gray shaly bed, 10 to T5 ft. thick, with mar mA 
fossils,  Underlieg Ada sh, and overlies Bickett »b.; all members of Blue 


U 
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group [fm,], Type loc. in publie road 0.3 mi, eastward from Reynolds School 
and 06 mi, NW, of Knobs village, Monroe Co. Also observed in Mercer and 
Summers Counties. 


tReynosa formation. 
Reynosa limestone. (Mexico.) 


Pliocene and late Pleistocene or Recent: Tamaulipas, Mexico, and southern 
Texas. 


R. A. F. Penrose, Jr., 1890 (Tex. Geol. Surv. 1st Ann. Rept., pp. 57, 58, 63). Reynosa 
1s.—Hard white ls., composed of very hard calc. nodules !4 inch to 3+ In, diam. 
of white to creamy-brown color, in places showing concretionary structure, em- 
bedded in soft white material of same composition. Though usually hard, yet 1n 
places on surface it Is soft and crumbly, and in this softer material were found 
many specimens of Bulumulus alternatus Say, n shell found now 1n great qwan- 
tities on Rio Grande. These prove the late origin of at lenst the material in 
which they were embedded, and it apparently blends into the harder rock. Un- 
fortunately time did not permit a thorough investigation of the region, nnd ton- 
sequently, though it ts probably true that the whole of the Is. is of same late 
origin, its relations and extent have not been studied. Tt undoubtedly overlies 

Fayette beds, a small outcrop of which occurs at water edge nt Reynosa, Tamaulipas, 

Mexico, 

W J McGee, 1891 (U. S, G, S, 12th Ann, Rept, pt. 1, p. 500). Dumble has an- 
nounced (Geol. Soc. Am. at Columbus, Dec, 30, 1801) a division of Fayette beds, 
and designated the uncon. upper portion the Reynosa marl. Tt is this upper memb. 
which represents Lafayette fm. in Tex. 

. T. Dumble, 1892 (Geol Soc. Am. Bull., vol. 3, pp. 229-230). Reynosa beds.- 
In May 1889 I observed along line of Southern Pacific R.R, btw. San Antonio 
and Bagle Pass and N. of Eagle Puss u deposit usually consisting of a larger or 
smaller quantity of gravel cemented by a very porous or tufa&ceous le. In some 
places the gravel seemed to be entirely missing and only the Is, present, Thick 
ness of this deposit, 3 to 30 ft. In some places overlain by the yellow silt flanking 
the Rio Grande. At town of Reynosa, in Mexican State of Tamaulipas, and 
opposite Edinburg, Tex. we found à much larger and firmer deposit of Is. (con- 
taining such fossils ng Bulimus alternatus), which was described by Penrose in 
ist Ann. Rept. of Tex. Surv. under name Reynosa la. "This lies higher than 
Fayette sands. J, A. Taff, of Tex. Survey, in his work along line of Texas-Mexican 
Ry btw. Corpus Christi and Laredo, observed the same lime and gravel with 
Kulimus atternatua overlying Fayette sands at various places, I joined his party 
at Cotulla, and during my work with them up the valleys of Nueces and Leona 
Rivers I found many exposures of the gravel and lime and of the firmer lg. in 
such connection as to prove conclusively that they are mere local variationg of 
one and same deposit. I therefore extend name Reynos@ to include the entire 
series of deposits for the present. These deposits cover n very large area in 
western Tex. and extend into Mexico. They appear to rest uncon. on underlying 
Cret., Eocene, and Neocene beds, They lie above the Fayette sands and beneath 
the coustward clays of the Port Hudson (Columbia fm. of McGee) and appear to 
be a different phase of Lafayette fm. to E. Assigned to Neocene. 

L T, Dumble, 1894 (Jour. Geol, vol 2, pp. 560-563). Reynosa div.—Lithologically 
the most characteristic of all Neocene deposits, Is a very vurinble series of beda. 
Usually hag at base a egl. of pebbles of various sizes, embedded in a lime matrix, 
often indurated, sometimes tufaceous, sandy, or even clayey. Above this is often, 
but not always, & series of interbedded clays, lime clays, limy sands, and sss. with 
some pebbles, This closely resembles Lagarto clays. The whole is capped by 
Reynosa ls, a tufaceous lime rock, often so mixed with clay or sand as to lose that 
character. There are few exposures which sbow entire serieg of beds. In places 
along middle Rio Grande the basal bed of cgl is all that is present, while on the 
divides the basal nud uppermost beds nre usually found, but without the inter- 
mediate Lagarto, The Reynosa in its typical form is only found W. of the 
Colorado, so far as I have observed, East of the Guadalupe the lime is gradually 
replaced by iron; the Orange sand phase appears in the Colorado drainage nnd E. 
of that stream becomes the prevailing form, although some lime is present at many 
localities, No fossils have been found which can be said to be indigenous to this 
deposit. A number of shells of Bulimus were found embedded in an upper crumbly 

layer of it, but they are simply on the surface and probably later. No other Tert. 

bed has anything like so wide a distribution. T found it at top of the escarpment 
of Llano Hstacado in Garzo Co, at point marked “T i" on map of Llano Estacndo 
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accompanying 3d Ann. Rept. of this Survey, and also just S. of Big Springs, resting 
on N. slope of Cret, hills, In canyons on S, edge of plateau its presence hag been 
reported by Hill and Taff. While erosion has removed the Reynosa from a large 
part of Guadalupe and Nueces Valleys, it still cups the divides and higher eleva- 
tions and forms the surface of that plateau btw. the Nueces and the Rio Grande 
which is in many respects the homolog of the Llano Estacndo and may well be 
called Reynosa Plateau, On this plateau it attuins an elevation of over 800 ft. 
ubove sea level in an aren which appears on all topog, maps as lying below the 
200-ft. contour. 

A. Deussen, 1924 (U. 8. G. 8. P. P. 126). Reynosa fm. of Tex. Coastal Plain W. of 
Brazos River is 560 to 1,505 ft. thick, It is of Tert, (?), Plio. (?) age, uncon 
underlies Lissie gravel (Pleist.), and uncon, overlies Lagarto clay (Pllo.). Is of 
nonmarine origin. Until more definite information can be obtained regarding age 
of Reynosa 1s. of Penrose it is considered advisable to continue Reynosa as it was 
used by Dumble and Kennedy, it being well established in the literature with that 
significance, The “Uvalde fm." of previous repts is now regarded as an upstream 
facies of Reynosa, ‘The Reynosa consists of a cel. of flint or siliceous manganese- 
stained Is, pebbles, cemented with lime, very hard in some places but In others soft 
and tufaceous; lenses of pink manganese-stained limy Clay; coarse limy sand 
and 8R.; and soft tufuceous Is. Bedding very irregular. Small ridges and knolls 
are capped with the Is, and the intervening depressions are occupied by red or 
brown loam. No fossils have been found in fun, which extends NE. through Duval, 
McMullen, Live Oak, Bee, Goliad, DeWitt, Lavaca, Waller, Colorado, and Austin 
Connties. 

A, C. Trowbridge, 1932 (U. 8. G. S. Bull 837, pp. 20, 201-202, as summarized by 
W. A. Price in A. A. P. G. Bull, vol, 17, No, 5, p. 492, 1933), pletures the post- 
Oakville or post-Lagurto peneplain us accumulating, to an appreciable depth, 
residua] material which, with the uplift of Edwards Plateau, and perhaps of 
plateaus and mtos farther W., was washed down senwnrd across the plain by the 
rejuvenated rivers, collecting in greater thickness toward the coast. This alluvium 
formed “a sort of compound fan" upon which stretched “a sort of piedmont pinin." 
Some rivers, as the Nueces W, of Bordas scarp, have eroded this alluvium so deeply 
as to expose the underlying rocks, in which they have cut "gorgelike trenches.” 


Further work by many geologists raised considerable discussion regarding 
the appropriateness of the name Reynosa as applied in the literature. 
J. T. Lonsdale and J. R. Day stated (U. S. G. S, Press Bull, 68861, Feb. 9, 
1933) that Goliad fm. had been proposed by Tex. geologists and is being 
considered as a substitute for Reynosa. 

A. W. Weeks, 1933 (A. A, P. G. BulL, vol. 17, No. 5, Mar, pp, 455-487). Reynosa 
caliche (Pleist.).—In this paper Reynosa is applied to the caliche deposits of 
Reynosa Plateau region, and thus is limited to a variety of deposits similar to that 
of type section, From data thus far collected no objection can be seen to assign- 
ing a Beaumont (Pleist.) age to much of the caliche, although it may have begun 
to form during Leona time. I consider Leona to be younger than Uvalde, nnd 
Uvalde to be= Lissie fm. (Pleist.). Some question may be raised as to advisability 
of giving the caliche a name. If the main caliche mantle in area discussed should 
not be given a name, then Reynosa should be abandoned, Thickness of the caliche 
is ito 12 ft. It is younger than Upper Lagarto, which contains Plio. fossils, The 
Reynosa Is. of Penrose nt Reynosa, Tamaulipas, Moxico, rests on the Lagarto 
instead of on Fayette, 

A, Deussen, 1933 (A. A. P. G, Bull, vol 17, No. D, pp. 483-484). Reynosa fm. 
should not be abandoned, although it may be that some material that has» been 
included in Reynosa should be excluded, notably the high-level gravels referred to 
the Uvalde and the limy flint cgl. capping Bordas escarpment, both of which I now 
think are probably interior equivalents of the Lissie. But there is a definite strat 
unit in Live Oak, Bee, Goliad, and Victoria Counties, lying uncon, above the 
Lagarto and dipping below the Lissie, which was included by me in the Reynosa, 
It is fhis serios of beds to which I would prefer to apply Reynosa. This unit con 
sists of Iss, and some characteristic pinkish-red and white mottled clays, that are 
readily distinguished from underlying Lagarto and overlying Lissie. There is 
pronounced uncon. at base, and in many places a gravel bed or cgl, forms the bnse, 
in which late Plio, fossils have been found. The Goliad se. of geologists In SW, 
Tex. I consider to be the basal portion of Reynosa fm, 

A. W. Weeks, 1933 (A. A. P, G. Bull, vol, 17, No. D, pp. 485-486). I understand 
Deussen would like to give name Reynosa to all or part of what I have called 
151627°—38——38 
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Upper Lagarto. This would exclude from his Reynosa all material from other 
strat. units which he and (A, C.] Trowbridge once included in it I do not advise 
adoption of Reynosa for all or part of my Upper Lagarto, becnuse it appears 
Dumble gave name Lagarto to this section in 1894, and because Reynosa was 
applied by Penrose to the caliche deposits at Reynosa, Tamaulipas, Mexico, and 
vicinity in 1890. 

W. A. Price, 1932 (A. A. P. G. Bull, vol. 17, No. 5, pp. 488-520). Reynosa ls. of 
Penrose is calc, caliche (porous earthy, impure Is.). The ss. on which it rests is 
not Fayette ss, as Penrose thought, but belongs to Reynosa fm. of later writers, 
Dumble’s Reynosa included Penrose's ls. bed at top. Other geologists have divided 
Reynosa of Dumble and Deussen into two divisions, the upper of which is caliche 
of early Pleist. age, nnd the lower of which consists of ass. and clays containing 
fossil bones of horses that seem to indicate Plio. age. The max, thickness of 600 
to 1,500 ft. that has been assigned to the Reynosa by various authors is greatly 
in excess of true thickness. Mux, thickness of Reynosa caliche or Upper Reynosa 
is 85 ft. The Lower Reynosa uncon. underlies Upper Reynosa; its thickness is 
uot much greater than that of Upper Reynosa, The Reynosa fs uncon. overlain 
by Lissie sands and it overlaps Lagarto, Oakville, Catahoula tuff, and Frio in 
Reynosa Platenu. Some geologists think Reynosa should be restricted to Upper 
Reynosa and a new name be given to Lower Reynosa. H.A. Noble and I. K. Howeth 
have called (but not yet published) it “Goliad sa., but that name has not yet any 
standing. 

F. B. Plummer, 1933 (Univ, Tex. Bull. pp. 751, 755, Tél, 777, 782). Old 
name Reynosa, which has been applied by Dumble, Udden, Baker, Böge, Trowbridge, 
and Deussen to the beds here named Goliad fm., is considered invalid for these 
bed&, because the gravels at type loe, for the Reynosa, at Reynosa, Mexico, are 
terrace gravels und are of same age or younger than Lissie fm., while the Goliad 
strata are below and older than Lissie fm. 

A. N. Sayre, 1923 (letter dated Dec. 20). Reynosa at Reynosa, Mexico, tk mot a ls. 
It is younger than Lissie and younger than Uvalde Penrose found Recent shells 
1n it. It may=Leona fm. At least part of it is late Pleist. or Recent I recom- 
mend restricting nome to its type loe, at Reynosa, Mex 


The Tex. Geol. Survey and U, 8. Geol Survey have discontinued the use 
of Reynosa fm, in Tex. The U. S. G. S. now divides the late Cenozolc 
deposits of southern Tex. into (descending) : 


Beaumont clay - | < 
Leonn fm. ; Pleist. 


Lissie fm. [ | 
Uvalde gravel ] 


4 "pt? D " 
Goliad sand | Bere? (goa. 


Lagarto clay (Plio.). 


tRhems shale. 


Focene (lower): Eastern South Carolina (Williamsburg County). 

E. Sloan, 1908 (8, C. Geol. Surv., ser. 4, Bull 2, pp. 449, 451, 452, 458), Rhema 
ah, or gubphase.—Light-gray to black sh. interlaminated with thin seams of fine 
groined sand and mica. Some layers partly silicified. — Encloses small] variety of 
Venericardia planicosta. Overlain by Williamsburg peseudobuhr Is initial phase 
of Upper Black Mingo. Best exhibited at Rhems Landing, on Black Mingo Hiver 

€. W. Cooke, 1936 (U. S, G. 8. Bull. 867). {thems sh, placed by Sloan at bottom 
of his 4Upper Black Mingo, is gray to black brittle clay or fulier's earth exposed 
ut Rhems Landing, on Black Mingo Creek. It appears not to differ materially 
from his $Lower Black Mingo or +Black Mingo shales, the type loc, of which is 
Perkins Bluff, Black River, only 5 mi. from Rhems, Williamsburg Co. 

Is a part of Black Mingo fm., of Wilcox age. 


Rhinestreet shale. 


Upper Devonian: Western and west-central New York. 

J. M. Clarke, 1908 (N. Y. State Mug Hdb. 19, p. 23 and chart). Rhinestreet sh 
(black sh.) underlies Angola sh, and overlies Cashaqua sh. Included In Naples 
beds of western N. Y. [See also N. Y. State Mus. Mem. 6, 1904.] 

D. D, Luther, 1903 (N. Y. State Mus. Bull 69, pp. 1000-1029), Rhinestreet black 

sh. extends from Yates Co. to Lake Erie, Thickness 53 ft. In gorge of Genesee 
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River underlies Hatch sh, and overlies Cashaqua sh, In Lake Erie section under- 
lies Angola sh, overlies Cashaqua sh, and is 185 ft. thick. Included in Portage 
group. 

C. A. Hartnagel, 1912 (N. Y. State Mus, Hdb. 19, pp. 75-70) Rhinestrect sh, 
named for exposures nlong Rhinestreet N. from Naples, Ontario Co. Is 200 ft. 
thiek on Lake Brie; thing to 2 ft. in Seneca Lake Valley, where it overlies Parrish 
be, the intervening upper part of Cashaqua sh. baving thinned out. In western 
N. Y. overlain by Angola sh.; in west-central N. Y, overlain hy Hatch sh. 

G. H. Chadwick, 1919 (Geol Sov, Am. Bull, vol, 30, p. 157) and 1923 (Geol, Soc. 
Am, Bull, vol. 34, p. 69), showed that Rhinestreet sh. of Lake Erie section includes 
at top the Hateh sh, of Genesee River section, and is larger unit than typical 
Rhinestreet (which Hes btw. Cashaqua sh, below ond Hatch sh. above) He there 
fore (1923 citation) applied Attica sh. to the Lake Erie Rhinestreet. 

W. Goldring, 1931 (N. Y. State Musk, Hdb. 10, p. 360) Rhinestreet sh, underlies 
Hatch sb, and overlies Casbaqua sh. AN included in Portage group. 


Rhinoceros Hill beds (In Ogallala formation.) 

Pliocene (lower); Western Kansas (Wallace Connty). 

M. K. Ellas, 1931 (Univ, Kans. Bull, vol 32, No. 7, pp. 150-103). "Rhinoceros 
Hl" beds and diatomaceous marl of the Ogallata.—In NE, part of Wallace Co. 
in basin of north fork of Smoky LU Hiver near Marshall ranch, a somewhut 
different type of Tert. sediments occurs, which, according to rich vertebrate fauna 
collected in them, must be contemp. with typical "mortar beds" of Wallace Co. 
referred by writer to the Ognllala, "The large collection [listed] of fosse! mam- 
mils wae obtained from greenish-gray sand immediately underlying a bed of 
&now-white diatomaceous marl (4 to 11 ft. thick) that lies near top of the local 
Tert. section, and that must belong to about middle of Ogallala fm. These bones 
are pronounced by H. T. Martin to be Lower Plio. The marl js capped by a 
thin ledge of white ]&, overlain by 10 ft, of slightly cemented grit, containing 
fragments of similar mnmmnl bones, which completes the 115-ft, local Tert. 
section The bones were collected on Rhinoceros Hill, SEN NEL sec, 11, T. 11 8, 
R. 38 W, in NE, part of Wallace Co, The bill was named by IL T, Martin, 
“the head of the expeditions.” About 3 mi. N. and slightly W. of Rhinoceros Hill 
in SW44 sec, 20, T. 10 5., R. 38 W., in Sherman Co., Kana., another "sand quarry” 
in the "fine silty deposit" of the Tert, was opened by Martin, the fauna of which, 
though closely related to “Rhinoceros HIN" vertebrates, includes some varieties 
that nre considered by bim to indicate a alightly grenter age than latter, though 
stil in Lower Plio, It nppears to writer that these unconsolidated “tine sity" 
beds of Sherman Co, which are ealled by Martin “Edn beds” (from a small 
town in Sherman Co,), muet belong somewhere low in “Rhinoceros HI" section, 
probably about 50 to 80 ft, below the bed from which fauna of “Rhinoceros Hill" 
was collected Pierre sh, must not be fir below “Edson beds" of Sherman Co, 
and at a somewhat lower clev. than the fossiliferous sand of Rhinoceros Lll. 


Rhode Island formation. 
Pennsylvanian: Southeastern Massachusetts and eastern Rhode Island 


J. B, Woodworth, 1899 (U. S. G. 8. Mon. 33, pp, 134, 159-201). Rhode Jstand Coal 
Measurce.—Alternations of fine and medium quartz, qtzite, and granitic pebble cgis. 
with pebbly . kuywneke, shales, and coal beds, becoming metamorphle south. 
ward Underlles Dighton egl group and overlies Wamsutta group of red beds, 
but lower part is belleved to be time equiv. of part of Wamsutta red beds, Thick 
ness 10,000 ft, Includes [descending order as ged in table on p. 184] 
Westville shales and Seekonk , Tenmile River 
beds. 

B. K. Emerson, 1917 (U. & G. S, Bull, 597, pp. 54-55 and map). Rhode Island. fm.— 
Makes up greater part of rocks of Narragansett Basin, both in thickness ond 
extent Consists of shaly and slaty coal-bearing beds intercalated with sas. and 
cgis. Named for fact that the graphite coal beds of Rhode Island are a part of it, 
Underlies Dighton cgl. to N. and Purgatory cgl. to 8. Overlles Wamsutta fm. 


Rhodes sand. 
A subsurface sand, of early Penn, (Cherokee) age, in central and central 
northern Okla, lying lower than Bartlesville sand and correlated with 
Dutcher sund. 
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Rhododendron formation. 


Pliocene or Pleistocene: Central northern Oregon (east side of Cascade 
Mountains). 

E. T, Hodge, 1933 (Geol. Soc, Am. Rull, vol. 44, No. 1, p. 157). The Coríba erostan 
eurface (late Plio.) was buried beneath late Plijo, or early Pleist, pyroclastics 
(Rhododendron fm.) which are water-sorted only adjacent to valleys of the Corlba 
stage and on E. side of Cascade Mtns. These pyroclasties buried all lowlands of 
Coriba surface nnd crented a barrier across the smalt progenitor of Columbia River 
which had a course many miles to S. This stream aggraded its course to elev. of 
1,900 ft. above sea level and produced shallow Condon Lake E. of the volcanic 
zones. The aggraded stream and playa lake eventually transgressed Horse Heaven 
Hille and diverted waters of upper Columbia-Snake River drainage systems west- 
ward. Thus "foreign" gravels were carried westward by this extended river to 
Willamette Valley, where they were deposited in a grent piedmont fan (Plelst, 
Troutdale fm.): these "foreign" gravels are more numerous and the fm. fa 
thickest 15 mi, $. of Columbia Gorge. In gorge itself they occur only on E, slope 
of Willamette Valley. The new Rhododendron surface then was at same elev. ns 
north-central Oreg., except for widely scattered explosive voleanoes. This surface 
was eventually buried by basaltic, andesitic, and trachytic lava flows which formed 
the constructional Cascade Mtns. The lava flows dammed Columbia River and 
deepencd Condon Lake until it apitled over the col formed by Cascade fm, on 8 
and by the south-dipping Corlba surface on N, In this new course the still conse- 
quent Columbia River rapidly superposed itself on Troutdale, Columbia River basalt, 
nnd Eagle Creek fms. and quickly cut a gorge at places 4,000 ft, deep. 


Derivation of name unknown. 


Ribbon gneiss, 


Pre-Cambrian (?): Central Washington (Douglas County). 

A, Waters, 1927 (Jour. Geol, vol. 35, pp. 159-160). Ribbon gnetss.—Granitic gneiss 
of unknown age in Lower Corbaley Canyon. In most localities intruded hy in 
numernble stringers and veinlets of alaskitic and peematitic material, which follow 
the planes of the gneissic banding and produce a ribboned effect. Ribbon Rock, 
Ribbon Cliff, and Ribbon Mesa have been named for this peculiarity, — Following 
this system of nomenclature the writer has called this series of metamorphosed 
igneous rocks the Ribbon gneiss, Has general petrographic resemblance to Orient 
gneiss of Ferry and Stevens Counties, which C, E. Wenver regards as possibly pre- 
Camb, 


Ribbon limestone. 


Carboniferous: Cape Breton Island, Nova Scotia. 
P. D. Trask, 1929 (Nova Scotia Rept. on Mines 1928, p. 279). 


Rib Hill quartzite. 


Pre-Cambrinn (middle Huronian?) : Central northern Wisconsin (Marathon 
County). 

S, Weidman, 1007 (Wis. Geol. Nat, Hist. Surv. Bull, 16, p. 41). Rib Hilt qtzite.— 
Coarse white qtzite, Estimated thickness btw. 1,000 and 4,000 ft. Occurs in 
irregular areas partly or wholly separated from one another, Largest single cexpo- 
sure is Rib Hill, SW. of Wausau, Marathon Co, Assigned to lower Huronian (1). 
May be= Powers Bluff qtzite, 

C. R. Van Hise and C. K. Leith, 1911 (U. S. G. S. Mon. 52, chart opp. p. 598), ni- 
signed this qteite to middle Huronian. 


Ribolt clay shale. 


Silurian (Niagaran): Northeastern Kentucky (Lewis County) and south- 
western Ohio (Hillsboro). 

A. F, Foerste, 1931 (Ky. Geol. Surv., ser. 6, vol. 36, pp. 171, 172, 173, 189, 202), In 
Lewis Co, Ky., no trace of Waco Is, can be identified. Here n clay sh. nt lensi 
100 ft. thick, directly overlies Dayton ls. At Peebles, Ohio, it is 85 ft. thick; at 
Hillsboro, Ohio, it is 75 ft. thick. At all these localities the upper part of the 
clay sh. is interbedded with thin indurated lnyers, often only 34 in. thick, which are 
charucterized by a distinctively Clinton fauna (listed), which corresponds to 
middle part of upper Clinton of N. Y, Pa, Md., and Va. That part of the clay sh. 

section which includes the indurated layers containing this middle upper Clinton 
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fauna is here named Ridolt sh., to distinguish it from underlying Estill sh., which 
is not known to be fossiliferous. The Ribolt has been identified with certainty 
only in Lewl& Co., but it may extend farther southward, 

A. F. Foerste, 1935 (Denison Univ. Bull, Jour. Sci. Lab., vol. 30, p. 128). Type 
exposure of Ribolt sh. is at Ribolt, Lewis Co., 10 mi, W. of Vanceburg. In Lewis 
nnd Adams Counties it is 30-- ft. thlek ; at Hillsboro, Ohio, 20-- ft, No trace of 
this sh. N. of Hillsboro. [On pp. 134—140 he amplified his description, under 
heading Ribolt clay sh. See also under Alger fin.) 


Ribstone Creek formation. 
Cretaceous: Alberta. 
S. E. Slipper, 1918 (Canada Geol. Surv. Summ. Rept. 1017, pt. C, p. 8). Included m 
Belly River series. 


Rican series. 
A term applied by C. R. Keyes to Carbf. deposits in Colo. stated by him to be 
older than his Moenkopian series and younger than his Aubreyan series, 
Is probably applied to Rico fm. (Perm.) of other geologists. 


Ricardo formation, 

Pliocene (lower): Southern California (Kern and San Bernardino Coun 
ties). 

J. C. Merriam, 1914 (Calif. Univ, Pub, Dept, Geol, Bull, vol, 8, pp. 276, 278). The 
Ricardo Plio, is next faunal stage known after the Mohave in the Great Basin. A 
series of beds, occurring at Ricardo [Kern Co.], on W. border of Great Basin, rep- 
resenting 4 fauna! and strat. stage which is distinetly pre-Pleist,, is certainly much 
later than the Mohave Upper Mio., and presumably represents carly Plio. Doubt- 
ful that much, if any, of the Plio. of King really represents the Ricardo stage. 

J, C, Merriam, 1915 (Pop, Sct. Monthly, vol. 806, pp. 252-254), The Ricardo beds con- 
toin Plio. mammals. 

J. €, Merrinm, 1917 (Calif. Univ, Pub, Dept, Geol Bull, vol, 10, pp. 430-443). 
Ricardo {m,—Thickness 3,000 to 5,000 ft. Contains Plio. fauna. The beds im 
which the faunn occurs consist in large part of tufs with desert cgis. or fangls. 
and other deposits formed on land or in evanescent water bodies, Fauna seems 
to be a wolt not divisible into sharply separated stages and indicates an earlier 
stage than Thousand Creek and Rattlesnake, which is supported by greater decree 
of induration and deformation of the Ricardo, Is younger than Barstow fm. 


J. C. Merriam, 1910, (See under fed. Rock Canyon beds.) 


Itice Bay granite gneiss. 
Pre-Cambrian (Laurentian): Western Ontario (Rainy Lake region). 
A, C. Lawson, 1913 (Canada Geol, Surv, Mem, 40, p. 55). 


Rice Brook sand. 
A subsurface sand, of probable Der, age, In western N. Y., lying higher than 
Richburg sand. 


Rice Lake series, 
Pre-Cambrinn: Manitoba. 
E. 8, Moore, 1914 (Canada Geol Surv. Summ. Rept. 1912, p. 264), 


Riceville shale member (of Chemung formation), 

Upper Devonian; Northwestern Pennsylvania (Erie and Crawford 
Counties), 

I. C. White, 1881 (2d Pa. Geol. Surv. Rept. Q4). Riceville shatew— Very fossil- 
iferous drab or bluish-zray sandy shales, sometimes shaly sm5,; no black or red 
layers, ‘Thickness SO ft. Well exposed on Oil Creek in blaff just W. of Riceville, 
Crawford Co. Contain Chemung fossils.  Underlie Cussewago ss. and overlie 
Venango oll sand group. 

W. A. VerWiebe, 1917 (Am. Jour. Sch, 4th, vol, 44, pp. 38-47), gave 50 to 200 ft. 
us thickness of Riceville fm. and assigned it to Dev. 

G. H, Chadwick, 1023 (Geol Soc. Am. Bull., vol. 34, p. 69), correlated Riceville ah. 
with Oswayo fm.; called overlying beds Cws»ewago ss. and underlying beds 
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Venango group; correlated Venango with Cattaraugus fm, ; correlated both Riceville 
and Venango with upper part of Chagrin sh. of Ohio; and treated Riceville 
and Veningo as basal part of HBradfordian, He repeated this classification in 
1924 (N. Y. State Mus. Bull, 251, p. 157) and in 1925 (Geol Soc, Am. Mull. 
vol 36, pp. 455—404). [The U. S, Geol Survey at present clasaifües Chagrin sh 
of Ohio as Upper Dev, and Bradfordian and Oswayo as Dev, or Carbf.] 

K, E. Caster, Feb. 28, 1938 (Geol Soc. Am. Bull, vol. 44, No, 1, p. 20%), Ricevita 
fm. restricted to lower part of Riceville of previous repts, and included in 
Venango group. Oswayo sh. memb. of Riceville fm. restricted (lower Riceville of 
previous repts) represents all of Riceville fm. restricted. Upper or Miss, part of 
Riceville of previous repts here named Smethport sh. memb. of Knapp fm. The 
Oswayo includes Wild Cat coquinite and Smethport includes Marvin Creek 1s, 

G. H. Chadwick, Oct, 1933 (Pnn-Am. Geol, vol. 60, No. 3, pp. 195, 197), Included 
Riceville restricted in Conewango (= Venango group) and stated (pp. 197 and 251) 
that Caster's fossils locate Miss.-Dev. bdy within former Riceville sh.; and he 
adopted Caster's restricted Riceville. 

K. E, Caster, 1934 (Bulls. Am. Pal., vol, 21, No. T1, table opp, p. 61), divided his 
Rieeville stage (Riceville monothem) into Oswayo sh. memb, and Moystone (re 
places Wild Cat, preoccupied) coquinite memb., excluded it from his Venango 
stage, and treated it ns a distinct "stage," On p, 47 he stated: Riceville fm, is 
dual sequence, lower part of which is of Dev. age and upper part of basal! Miss, nge 
Riceville sh. proper is here included in Dev. The Miss, portion is called Kuvhequa 
Ah. memb. of Knapp monothem and included at base of ON Lake series, of the 
Miss, 

G, H. Chadwick, 1935 (Geol Soc. Am, Bull, vol. 46, No. 2, pp. 305-354), adopted 
Riceville restricted, but he included both Riceville and overlying Kushequa in 
Upper Dev, 


The U. S. Geol. Survey has not yet had occasion to modify its clissification, 
which treated Riceville sh. as a memb. of Chemung fm. 


Riceville stage. 
Riceville monothem 


See 1934 entry under Riceville sh. memb, 


Richard sandstone member (of Pierre shale), 


Upper Cretaceous: Central northern Colorado (Larimer County). 

M. W. Ball, 1924 (A. A. P. G. Bull., vol S, pp. 81-87). Richard as., 59 ft. thick, 
lies 171 ft. above Larimer #4, ls exposed along N, bank of Richard Lake, ace. 30, 
T.8N, R. 68 E, [In Larimer €o.] Named and mapped [unpublished reptw] 
by A. T. Schwennesen, E. W. Krampert, and C. Hf. Henley. [See also 1924 entry 
under Hygiene as. memb.) 

K. F. Mather, J. Gilluly, and R, G. Lusk, 1924 (U. S, G. & Press Bull, 1825) and 
1928 (U. 5. G. S, Bull 796H) Richard ss. memb, of Picrre ak.—Ordinarily thin 
bedded and somewhat limy, with many coneretionary masses, Thickness Q to 70 
ft.: usually btw. 25 and 60 ft. Lies 2,775 to 56,275 ft. below Fox Hills ss. and 100 
to 200 ft. above Larimer s8. memb, 


Richardson subgroup. 


Pennsylyanian: Southeastern Nebraska. 

G. E. Condra, 1935 (Nebr, Geol Surv, Paper No. 8, pp. 4, 5, 9). Top subgroup 
of Wabaunace group. Includes Brownville Is. at top and extends down to top of 
Tarkio ls. Named for Richardson Co. Type loc, the Big Nemaha Valley of 
southern Richardson Co. btw. points S. of Humboldt and SW. of Falls City. 


Richburg sand. 


An oil sand in northern Bolivar Twp, Allegany Co. N. Y. Lies 1,000 fi 
below Olean cgl. Mentioned by J, F. Carll in 1883 (2d Pa. Geol. Surv. 
Rept. L, p. 165). According to C. A. Ashburner (Am. Inst. Min, Engrs. 
Trans., vol, 16, pp. 927-928, 1888) is local name for Allegany oil nnd 
gas sand, of Allegany Co, N. Y. and top is 1,720-1,734 ft. below base 
of Olean cgl. According to C. R. Fettke (Geol. Soc, Am. Bull., vol. 44, 
No. 3, pp. 625, 631, 1938) the Richburg sand is 28 ft. thick in Gilbert No 

1 well, on Gilbert farm, 2 mi. N. of Richburg, Allegany Co, N. Y. and 
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occupies interval btw. 1,156 and 1,184 ft, the Richburg Stray sand, 16 
ft. thick, lying 26 ft higher and occupying interval btw. 1,114 and 
1,130 ft. 


Richfleld formation. 
Pre-Cambrian; British Columbia, 


W. A. Johnston and W. L. Uglow, 1926 (Canada Geol Surv. Mem. 149, p. 12). 
[Assigned to pre-Caomb, (7), but many later repts, by otber geologists, definitely 
assign the fm. to pre-Camb.] 


Rich Hill limestone member (of Cherokee shale) 

Pennsylvanian: Central western Missouri (Bates and Vernon Counties), 

F, €. Greene and W. F. Pond, 1926 (Mo. Bur. Geol. and Mines vol. 19, 20 sèr., pp. 37, 
51-53). Rich Hill ls. memb. of Cherokee fm.—Ls. beds in upper part of Cherokee 
fm., commonly known as "Rich Hil Lime" in Rich HilbPasnama dist, of Bates 
and Vernon Counties. Upper 12 ft, gray nodular concretionary and unevenly 
bedded 1s. which in places is represented by 10 ft, of ls, nodules embedded in 
lay and in places, in W., part of Co, is absent, Middle part consists of 4 to 5 
ft. of sb., which in places thing to a shaly parting. Basal 2 ft. ia dark-zrày and 
dense Is, locally ealled, in W. part of Vernon Co, the "Diamond Kock,” because 
of tendency to brenk into diamond-shaped or rhomboidal blocks The memb, is 
overlain by clay bed beneath Williams coal and underlain by sh. Probably same as 
“Ardmore” Is. of Gordon of Bevier dist. of northern Mo. 


This 1s. is now called Ardmore ls. memb. by Kans. Geol. Survey. 
Named for occurrence at Rich Hill, Bates Co, 


Richland limestone and flint. 

Mississippian: Southeastern Ohio. 

E. Orton, 1878 (Oblo Geol Surv., wol 3, pL opp. p. 9335). Richland ta. and flint 
shown in columnar section of vicinity of Hamden Junction, Vinton Co, Overlain 
by cgl. in places, which i succeeded upward by Logan 1&; underlaln by traces of 
conl resting ou egl 

Probably belongs to Logan fm 

Probably named for Richland, Vinton Co. 


tRichland sandstone. 

Pennsylvanian; Central Texas. 

E, T. Dumble, 1890 (Tex. Geol. Surv, Jat Ann, Rept, pl 3, p. IXY}. Richland 
Gordon s85.—Basal rocks of undoubted Carbf, age on eastern border. In Colorado 
coal field these sss, with the underlying clays and sands, are given nome of Rich- 
land ass., and in Brazos coal fields sss, of similar position and composition have 
been named Gordon sas. (probably for Gordon, Palo Pinto Co.). 

R. S. Tarr, 1890 (Am. Geol, vol 6, pp. 147-153; Tex. Geol Surv. Ist Ann. Rept. 
p. 204) Richland ss, consists of as., with some interbedded sh. and egL; upper 
3,500 ft. coul-bearing. Includes, ut top, Rochelle egl. bed (50 ft max thick- 
ness). "Total thickness 4,500 ft. Is Tex, equiv. of Millstone grit, Underlles 
Milburn shales and uncon. overlies Lower Carbf, 


R. T. Hil, 1901 (U. 8. G. S. 2ist Ann. Rept., pt, 7T, p. 98), Milburn shales ar 
now included in Brownwood div., which rests on Richland sx 
C, H, Gordon, 1911 (Jour. Geol,, vol. 19, p. 117) Hichland of Tarr— Strawn fm, 


F. B. Plummer and R. C. Moore, 1922 (Jour. Geol, vol. 80, pp. 24, 35; Univ. 
Tex, Bull, 2132, p. 13), show Richland of Tarr practically —BStrawn fm. and treat 
Rochelle cyl. as basal bed of Brownwood. 


Named for Richland Creek, San Saba Co, 


Richmond group. 

Upper Ordovician: Indiana, southwestern Ohio, Kentucky, Illinois, Mis 
souri. 

N. H. Winchell and E. 0, Ulrich, 1897 (Minn. Geol, and Nat, Mist. Surv. Final Rept. 
vol, 3, pt. 2, p. ciii). Richmond group.—Alternating thin-bedded shales and laa 
with, at some localities, a ss. at top. Overliea Lorraine group und forms upper 
most part of Lower Sil [Ord] in SW, Ohio SE. Ind, and north-central Ky. 
"Thickness 350 ft. 
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In some early repts the Arnheim sh. was excluded from Richmond group, 
but for many years it has been included in the Richmond by most 
geologists and is so included by U. S. Geol. Survey. In SE; Ind. and SW. 
Ohio the Richmond group includes the deposits that have been called 
(descending) Elkhorn ls., Whitewater fm., Saluda ls., Liberty ls.. Waynes- 
ville sh, and Arnheim sh. In southern Ill and eastern Mo, it includes 
Maquoketa sh. (also the contemp. Thebes fm.) and the underlying Fern- 
vale Is, 

The age of the Richmond group has been the subject of much discussion In 
recent years, Originally (1897) it was assigned to the Ord, by Winchell 
and Ulrich. Subsequently it was thus classified by all geologists and 
paleontologists until 1911, when E, O. Ulrich (Geol. Soc. Am. Bull, vol 
22) placed it iu Sil. At present the group is classified as Ord. by appar- 
ently all geologists and paleontologists except E. O. Ulrich, R. S, Bassler, 
and R. Ruedemann, but the present N. Y. State Survey (W. Goldring, 
N. Y. State Mus. Hdb. 10, 19381) assigns Queenston sh. (which is gener 
ally regarded as of Richmond age) to SiL, and the present Pa, Geol. 
Survey assigns Juniata fm. (=Richmond) to Sil. 

Named for Richmond, Ind, 


tRiehmond earth. 

Miocene: Eastern Virginia (Richmond region). 

W. B, Clark, 1897 (Md. Geol. Surv. vol. 1, p. 197). The nearly pure diatomaceous 
earth of Chesapeake fm. can be traced from Eastern Shore of Md, entirely meroes 
the State and thence southward into Va. From Ite wide occurrence dn vicinity 
of Richmond it is sometimes known as “Richmond earth." 

W. B. Clark and B. L. Miller, 1906 (Va, Geol. Surv, Bull, 2, pt. 1) Diatomaceous 
earth is present in Choptank fm, and is expecially well developed in lower part of 
Calvert fm. It has been called “Richmond earth.” 


Richmond formation. 
Eocene: Jamaica. 
R. T. Hill, 1899 (Harvard Coll. Mus. Comp. Zool, Bull, vol. 34, pp. 53-56). 
Richmond group. 
Pre-Cambrian (middle Huroninn?): Canada (east shore of Hudson Bay). 
C. K. Leith, 1910 (Econ. Geol, vol. 5, pp. 232-245). A thick series of clasties, of 


possible Middle Huronian age, unuderlylng Nastapoka series with some erosional 
uncon. Occurs on Richmond Gulf 


tRichmond sandstone. 
A nume applied in some early repts of Wis, Minn, and Iowa, also in late 
papers by €. R. Keyes, to the ss, beds long known as New Richmond ss. 


Richmondian. 
A time term that has been used by some geologists to cover the epoch 
during which the Richmond group was deposited. 


Richmondville sandstone. 

Mississippian: Michigan (Lower Peninsula). 

A. C. Lane, as reported by M. E. Wadsworth, 1893 (Mich. Geol, Surv Rept. 1891-22, 
p. 66). Richmondrille or Berea as., 65 ft. thick, underlies Coldwater shales and 
overlies St. Clair shales. 

A, C. Lane, 1895 (Mich. Geol, Surv. vol. 5, pt. 2, btw. pp. 1 and 31). Richmondeitte 
or Berea as., 05 ft. thick, underlies Black bituminous sh. and overhes St, Clair 
black shales 

C. H., Gordon, 1900 (Mich, Geol. Sarv. vol. 7, pt. 3, btw. pp. 1 and 20), Aichmond 
ville g8. 00 to 80 ft. thick, lies in Coldwater shales, 100 to 200 ft, below their top. 

Hus been erroneously correlated with Berea ss. of Ohio. 
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W. H. Sherzer, 1913 (Mich. Geol and Biol, Surv. Pub, 12, geol. ser. 9, btw. pp. 187 
nnd 221). Riehmondrille as. first defined by Lane &a-DBerea grit, but has since 
been regarded by Lane as a “stray as.” somewbat higher up. 


Named for exposures at Richmondville, Sanilac Co. 


Rich Mountain conglomerate. (In middle of Pottsville group.) 

Pennsylvanian: Northern West Virginia. 

D. B, Reger, 1918 (W. Va. Geol, Surv. Rept. Barbour and Upshur Counties, p. 292) 
Writer has no hesitation in declaring his Deller that Rich Mtn eot. of this region, 
often so called from its abundant exposure along that range, will prove to be 
Sharon cel of western Pa. and same as Upper Raleigh ss. 


Richter sand 
A subsurface sand, of Penn. age and 50+ ft. thick, in Tonkawa field, Kay 
Co., central northern Okla., which lies lower than Tonkawa sand, higher 
than Layton sand, and is correlated with a part of Ochelata fm. 


Richter Mountain hornblendite. 
Age (7): Sonthern British Columbia and central northern Washington. 


R. A, Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1010, vol. 2, p. 433). Cuts 
Anarchist series (Carbf.?) 


Ricker sandstone member (of Mineral Wells formation), 

Pennsylvanian: Central Texas (Brown County, Colorado River region). 

N. F. Drake, 1803 (Tex. Geol. Surv. 4th Ann. Rept., pt. I, pp. 374, 386). ticker 
bed,—Ss., and cgl., 50 to 200 ft. thick, with 25 to 75 ft. of sandy clay at top; 
usually of bluish color, though purple or yellowish clays occur. Top memb. of 
Strawn div. Overlies Indian Creek bed and underlies Canyon div. 

Wallace Lee and C. O. Nickell (Univ, Tex. Bull about to go to press) included 
Ricker as. memb. in Mineral Wells fm., the upper fm, of Strawn group. 


Named for Ricker, Brown Co, 


Ricketts oil sand. 
A subsurface sand in lower part of Penn. section in Graham field, NW. part 
of Carter Co., southern Okla., 78 to 125 ft. below Atlantic oil sand and 
54 to 110 ft, above Graham oil sand, 


Rico formation. 

Permian: Southwestern Colorado, southeastern Utah, and northwestern 
New Mexico, 

W. Cross, 1800 (U. S. G. S. Telluride folio, No. 57). In Rico quad, an invertebrate 
fauna. bas been found in lower 200 or 300 ft. of “Red Beds," which is assigned 
by G. H. Girty to Permo-Carbf., in the sense of a transition series, The complex 
of strata characterised by this fauna will be deseribed as Rico fm. In absence 
of fossil evidence the red strata btw. the Rico Permo-Carbf. and the overlying 
beds containing Triassic remains are grouped with latter, here named Dolores fm. 

W. Cross, 1899 (U. S, G. 5. La Plata folio, No. 60, p. 8). [See Ist entry under 
Hermosa fm.) 

A. €, Spencer, 1900 (U. & G. S. 2ist Ann. Rept., pt. 2, p. 59). It is here proposed 
to apply the name Rico to a fm. assumed to be about 300 ft. thick, occurring 
btw. the Hermosa or characteristic Penn. Cnrbf, and strata assigned at present 
to Trias of San Juan region—the Dolores fm, The Rico is composed of sss. and 
cgis. with intercalated shales nnd sandy fossiliferous lss, In Rico region is con- 
formable on Hermosa and is followed by the Dolores with seemingly perfect par- 
allelism of stratification. The bdy btw. Rico and Dolores fms. is at present 
entirely artificial, being based upon highest known occurrence of Rico fossils, 
[In 1905 the Dolores fm. as first defined was divided into Cutler fm. below and 
Dolores fm, (restricted) above, (See under Cutler fm. and Dolores fm.) The 
fm. that overlies Rico fm, is therefore now called Cutler fm., instead of Dolores.) 

W, Cross, 1905 (U. S. G. S, Rico folio, No, 130). Rico fm.—Consists of 300 ft. of 
sss, nnd egls, with intercalated sandy shales and thin fossiliferous sündy Iss; color 
chocolate or dark maroon, Rests conformably on Hermosa fm, Conformably 
overlain by Cutler fm., which comprises lower 1,600 ft, of Dolores fm, us originally 
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defined, tant of Rico fm, can usually be very accurately located im feld by its 
lowest fossibbearing stratum, The bdy btw. Rico and Cutler fms. is, however, 
quite arbitrary, being based on highest known occurrence of Rico fossils. The 
former i& made to include only that part of the section characterized by the 
Permo-Penn. fauna, while the Cutler comprises the apparently unfossiliferous 
"Red Bede” of this region, extending fo horison at which Triassic fossila are 
known to occur, The fm, was named by A, C. Spencer. 


Where the Iss. of Rico fm. are absent in SE, Utah, the red beds correspond- 
ing to Rico fm. are now included in Cutler fm. (See U. 8. G. S, Bull, 
R63, 1935, by C. H. Dane.) 

Named for exposures in Rico Mtns, Colo. 


Riddlesburg shale member (of Pocono formation). 

Mississippian; Western Pennsylvania (Bedford Connty) and southwestern 
Virginin (Alleghany County). 

D. B. Reger, 1927 (Geol. Soc, Am. Bull., vol. 38, pp. 156—157, abstract, March; vol 
88, pp. 397—410, June 30). In type section, 1!4 mi, N, of Riddlesbur Bedford 
Co, Pa., the Aiddicsburg sh. consists of T5 ft, of zreenish-black siliceous sb., 
exfoliating into pencil forms, with marine fossils in lower part Included in 
Pocono series, lying 410 ft. below base of Logan (Burgoon) ss, the top div. of 
Pocono series, Overlain by 20 ft. of green ss, and underlain by 15 ft. of greenish 
gray shaly ss, Also present 144 mi, SB, of Saxton, Bedford Co., and probably near 
Hopewell, Bedford Co.  Freserves its lithology NE. to Lehigh Valley, but loves 
it» fauna, What seems to be same black sh. occurs also in Alleghany Co, Va., 
along Chesapeake & Ohio Ry btw. Alleghany Station and Lewis tunnel, bot with 
a somewhat changed fauna. 


Kidenu sundstone 
Ordovician: Ontario, Canada. 
H, M. Ami, 1902 (Scl, vol, 1 p. 82) Rideau ss, overlies pre-Camb, rocks and ls 
succeeded, without break, by Birdseye, Black River, and Trenton. 


See also Ont, Bur. Mines, 25th Ann, Rept., pt, 3, pp. 2, 40, 1016; Canada 
Geol, Surv. Econ, Geol, ser,, No. 9, p. ZI, 1982. 


G. M. Kay, 1985 (Geol. Soc, Am. Bull., vol. 46, p t), Included Ridenu in Pumelin 
and tentatively included Pamelia in Black River group, at tase. 


Ridenhower shale. (Of Chester group.) 
Mississippian: Southeastern Illinois and wesrern Kentucky. 


C, Botts, 1917 (Ky. Geol, Surv., Mississippian fms of western Ky, pt. 1, p. 73). 
Ridenhower ah.—Predominantly s Underlies Cypress ss. and overlies Bethel Sa. 
in Crittenden and Livingston Counties, Ky., nnd im southern Ill Named, at sug 
gestion of S. Weller, for Ridenhower, Johnson Co., LiL, where it is 60 ft, thick and 
includes considermble 1s, which is fairly fossiliferous, and some thin sss The 
Gasper oolite is not known W., of E. part of Crittenden Co. Ky. The Ridenhower 
is regnrded —in part at lenst Gasper golite, but possibly represents only upper 
part of Gasper. 


Riders Brook formation, 
Lower Ordovician: Newfoundland, 


G. Von Ingen, 1914 (Princeton Univ. Contr, to grol. of Newfoundland, No. 4), Ride 
Brook fm.—Gray sandy Is. carrying Bellerophon randomi, Overlain by sh. Forms 
top fm. of Clarenville series. Overlain discon. by Kelly Island fm, and underlinin 
by Maidment fm. [Derivation of name not stated.] 


X 


t Ridge limestone. 
A deseriptive term locally applied to Nineveh Is. memb. of Greene fm. of Pa. 


Ridgeley sandstone, (In Orisknny group.) 
Lower Devonian: Central Pennsylvania to central western Virginia and 
eastern West Virginia. 
C, K, Swarts et al, 1013 (Md, Geol, Surv, Lower Devonian vol, p. 92 and table opp. 
p.30). Ridgely as. memb.—Cale, s5., which passes into an aren. Is, Top memb. of 


Ridge 
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Oriskany fm. Thickness 50 to 250 ft. Closely resembles Oriskany of N. Y. in 
lithology and fauna, Overiies Rhriver chert memb, and uncon. underlie& Romney 
fm, which contains Onondaga fauna in basal beds, Named for Riisely, W. Va 
[This town ia spelled Ridgeley in U. 8, Postal Guide, and that is spelling adopted 
by U. B. Geographie Board in 1924,] 


ly sand. 


A subsurface sand in Pottsville fm. (Penn.) of Lawrence Co., M. (See M 


Geol. Surv, Bull. 54, index,) 


tRidgely sandstone, 


Lower Devonian: Pennsylvania, Maryland, Virginia, and West Virginin 


See Ridgeley 88, the approved spelling 


Ridgetop shale, 
Mississippian (early): Western Tennessee (‘Tennessee Valley region). 


E 


R. 


N 


R. 


O. Ulrich, 1911 (Geol, Soc Am, Bull, vol, 22, pr. 20) Nidoetop «sh [Shown 
in chart ns overlying Chattanooga sh. und uncon. underlying New Providence fm.] 
S, Bassler, 1911 (U. 8. Nat, Mus, Proc, vol 41, p. 210) Ridgetop ah. (Kinder- 
hook).—VUnderlies Fort Payne chert nnd overlies Maury geeen sh, Locally de- 
veloped along N. and W. sides of Nashville dome. tn section along Louisville & 
Nashville R. R. from Baker& to Hidzetop, the fm. consists of (Glesceending) : (1) 
Light bise to green elay sh, holding many ostrücodes and brachiopods, 15 to 20 
ft.; aren, sh, with bands of porous chert, yielding silicifiod fossils, 2 ft.; 
(3) Ught-blue to green sh, with some fossils as In No, 1, 26 ft; (4) unfosslliferous 
blue ah., 4 ft. ; (5) thin-bedded argil. Is. and compact dark sh. with many fo 
ft, ; (6) dark compaet clay sh. with few fossils, 15 ft. ; (7) fine-gralned argill, s3. 
weathering red and forming a conspicuous line in the section, 1 ft.; (8) lgbt 
bite to green unfossiliferous sh., 20 ft. ; and (9) sandy unfossiliforous chert, 1 ft. 
All these beds were included În Tullahoma by Safford and Killebrew and by 
Hayes and Ulrich, but they represent a distinct groupe«-the Kinderhook--and hence 
the new name Ridgetop ah, ig proposed In section 12 mi, N. of Nashville 85 ft. 
of New Providence fm. intervenes btw, Midgetop sh, and Fort Payne chert 

F, Drake, 1014 (Tenn. Geol Surv. Res, of Tenn, vol. 4, No. 3, p. 105), Included 
in base of Ridgetop sh. of Waynesboro quad, the Maury zlaunconitie memb., a thin 
bed closely associated with overlying sh, and carrying similar fossils, There is 
«ome question whether the Ridgetop of Hardin Co, is of same aa typical 
Ridgetop. 

8. Bnssler, 1932 (Tenn. Dept, d., Div. Geol, Buli. 35, p. 144). More recent 
«tudy of type eection of Ridgetop sh. (along Louisville & Nashville R. R. btw. 
Bakers and Ridgetop) has shown that upper 50 fr. of supposed Ridgetop held 
the bryozoan fauna of New Providence sh. These New Providence beds consist 
of blue cale, gh, with occasional thin argill, Ix. bands with 2 ft. of sandy layers 
nt base, nnd they are here called New Providence sh., and Ridgetop sh, le re 
stricted to the underlying beds, consisting of (descending): (1) Grayareen sh. 
becoming cale, toward top, 12 ft.; (2) blue-green to gray-green soft sh, with 6-in. 
glauconite band at top and at ba 4 ft; (3) gray-green siliceous sh., 10 ft; 
(4) siliceous la. with conchoidal fracture wentherlng yellow and contnining Ostra- 
coda, 1 to 2 ft.; (5) calc, green and finely sandy gray-g n sh, with a few 
goodea in upper half nnd ostracodes In several layers, 20 ft.; (6) yellow platy 
chert with fossils Dilated], 1 to 1.8 ft.; (7) green ah. with phosphated nodules 
0.5 to I ft, ; (S) green ah. passing gradually downward into black Chattanooga sh., 
0.25 to 0.33 ft. 

W. Wilson, Jr., and E. L. Spain, Jr., 1936 (Geel. Soc, Am. Proc. 1935, p. 375). 
Fnunn! and strat. studies show “Ridgetop sh." to be a phase of New Providence 
fm.. and to be of Fern Glen, rather than Kinderhook, age, os previously 3s- 
signed. Of 22 sp, of Invertebrates collected by writers from this sh. at its type 
loc, (Ridgetop Station, Robertson Co. Tenn.), 21 commonly occur in Fern Glen 


asils, 5 


or younger beda, and 9 occur also in the Kinderhook, but only 1 fia typically 
Kinderhook Detailed tracing of bede through the 6 mi. brw, type lov, of 
“Ttidgetop sb." and the local type loe, of New Providence fm. shows that the 
drab-green and gray siltetones of the "Hidgetop" can be traced laterally into 
green zh, and the local erinoidal 18. lenses of the New Providence, Similar 
lateral correlation has been made at other localities im centrai Tenn. The green 
wh. the local erinoidal 1&, and the drab siltstone (that was formerly separated 
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as "Ridgetop") of New Providence fm., contain fossils characteristic of each 
different facies, but all are predominantly of Fern Glen age. [Type loc, of New 
Providence fm. is in Clark Co., Ind.] 


Named for Ridgetop, Robertson Co. 


Ridgway till. 
Ridgway glacial epoch. 

Eocene; Southwestern Colorado. 

w. W. Atwood, 1915 (U. S, G. S. P. P. 95, p. 16, map). Ridgway till,—Upper 
memb, is pebble till; lower memb, js boulder till. Type loc, ix 1 mi, W, of Ridg- 
way, where the till is overlain by Telluride cgl. (of Eo. age) and underlain 
by Maneos sh. 

W. W. Atwood and K. F. Mather, 1932 (U. S. G. S. P. P. 166). A long erosion 
interval separates Ridgway tl from underlying Animas fm., of late Cret. or 
earliest Tert, age. 


*Ridgway shale member. 
Devonian or Carboniferous: Northwestern Pennsylvania. 
K. E. Carter, 1923 (Geol Soc, Am. Bull, vol. 44, No, 1, p. 202). [See 1933 entry 
under Knapp fm.) 
K. E. Caster, 1934 (Bulls, Am. Pal, vol 21, No, 7l, pp. 61, 112), replaced this 
preoccupied name with Bust Kane sh 


Riding Mountain beds. 
Cretaceous: Manitoba. 
S, R. Kirk, 1980 (Canada Geol. Surv. Summ. Rept, 1929, pt. B, p. 124). 


Ridley limestone. (In Stones River group.) 
Lower Ordovician: Central Tennessee 


J. M. Safford, 1869 (Geol, Tenn., pp. 258-267). Ridley lo.—eavy-bedded light-blue 
or dove-colored fossiliferous ls., 95 ft. thick. Included in Trenton or Lebanon 
[Stones River] group. Underlles Glade [Lebunon] ls. and overlies Pierce ls. 


Named for Judge Ridley's mill (now Davis's mill), near Old Jefferson, 
Rutherford Co. 


Ridout series, 
Pre-Cambrinn (EKeewatin): Ontario. 
W. H. Collins, 1933 (Canada Geol Surv, map 155A, 34 ed, Lake Huron sheet, Pub. 


1553). 
H. C. Rickaby, 1933 (Canadian Min. and Met, Bull, 253, p. 207). 


Rift shale. (In Pottsville group.) 

Pennsylvanian: Southern West Virginia. 

R. V. Hennen and R. M. Gawthrop, 1915 (W. Va. Geol Surv. Rept, Wyoming and 
McDowell Counties, p. 217). Rift sh.—Dark gray, laminated, argill, with siliceous 
layers carrying thin lenses of iron ore. Thickness 15 to 30 ft. Underlies Flattop 
Mtn ss. and overlies Poeabontas No. 7 coal. Exposed at Rift, MeDowell Co 


tRiga schist. 

Ordovician : Northwestern Connecticut and southwestern Massachusetts. 

W. H. Hobbs, 1893 (Jour. Geol, vol. 1, pp. 711-736, 750-502), Riga schist.— 
lForphyritic rock, strictly speaking a gneiss, but in order to distinguish it from 
more feldspathic and more or less granitoid gneisses lying E. of Housutonle River, 
it is best to refer to it ne a schist, which it most resembles in structure, Underlies 
Egremont ls. and overlies Canaan dol Most typically developed on Mount Riga 
leak, Conn, Correlated [correctly] with Berkshire schist. Ineluded in Mount 
Washington series, 

Same as Berkshire schist. The supposedly overlying “Egremont Is." is now 
known to be a local bed of Stockbridge ls.. which underlies Berkshire 

schist. See U. S. G. S, Bull. 597, 1917, and Conn. Geol. Surv. Bull. 7, 1907, 
in which this schist is mapped as Berkshire schist. 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES — 1815 


tRiley series, 

Upper Cambrian: Central Texas. 

T. B. Comstock and E. T. Dumble, 1890 (Tex. Geol, Sury. 1st Ann. Rept, pl 3, 
pp. Ixi, 280-289). Riley serics.—1n general sss, light red, shiny black, brown, 
yellow, and white, Includes some compact light-colored Ib, Thickness probably 

200 to 400 ft, Uneon. overlies Hickory series and uncon, underlies Katemey or 


“Potsdam” series, 
Includes Hiekory ss, and part of Cap Mtn fm. of present nomenclature. 
Named for Riley Mtns, Llane Co. 


Kiley sand. 
A subsurface sand, of Upper Dev. (Chemung) age, in W. Va. that lies at 
or neur horizon of Cooper sand, 


Rincon shale. 

Miocene (middle or lower): Southern California (coastal region from 
Ventora to Santa Barbara). 

P. F, Kerr, 1931 (Econ. Gool., vol. 26, No, 2, pp. 150, 157). Rincon fm-—A sequence 
of gray sh, containing concretionaty dolomitic layers, underlying the bentonite 
bed at base of Modelo fm. in Ventura quad,, and overlying Vaqueros fm Thickness 
21504 ft. as exposed in a type section along Los Sauces Creek D. of Rincon Mtn, 
Ventura Co, 

W. P. Woodring, 1932 (16th Int, Geol, Cong. Guidebook 15, pl. 2), showed Rincon sh. 
ns (1) underlying Modelo fm. and overlying Vaqueros ss. om S. slope of eastern 
Santa Ynes Range; (2) as im part equiv. to Topanga fm. in Santa Clara and 
Simi Valleys, and as both underlain and overlain by Topanga deposits. He stated 
(personal communication) that in his opinion Rincon and Topanga fms. are two 
distinct facies, with distinct faunas, and that the Rincon facies is not present 
in type Topanga, but that it includes time equiv, of at least part of the Topango 
and of upper part of Vaqueros. 

W. S, W. Kew, 1f (16th Int, Geol, Cong. Guidebook 15, p. 50). Rincon fm. 
is a well-defined strat, unit that com be traced along the coast for nearly 100 mi, 
Consists essentially of darkgray clay sh. or mudstone, which commonly contains 
concretions of impure yellow 14, and carries Foraminifera of late lower or early 
middle Mio. age. Thickness 200 to 2,000 ft Underlies Modelo fm, and overlies 
Vaqueros fm. 

R. M. Kleinpell, 1933 (Geol, Soc. Am, Bull, vol 44, pt, 1, p. 165), stated that 
foraminiferal fauna of uppermost typical Vaqueros fr, middle typica] Rincon fm., 
nnd lower middle typical "Temblor fm. is of equiv. age and characteristic of a 


distinet submone, 


Rincon limestone. 

Upper Cambrian; Southeastern Arizona (Whetstone Mountains). 

A. A, Stoyanow, 1936 (Geol, Soc. Am. Bull, vol. 47, No. 4, pp. 469, 471, 472, 480- 
482), Rincon 15—Xoungest Upper Camb. fm. jin Whetstone Mtns. Is enf- 
forming pink, mostly crystalline Is. carrying Billingsella coloradoensis and abund 
ance of other sils. Thickness 42 ft, Overlies Abrigo fm, [as here restricted] 
nnd underlies Martin Is, (Dev,), Type loc, Rincon Mtns, 25 mi. SE. of Tucson, 
Correlated with Copper Queen Is. (new) of Bisbee dist. and with Peppersauce 
Canyon ss, (new) of Santa Catalina Mtns. [See Jast sentence under Peppersauce 


Canyon. 88. ] 


Rindgemere formation. 

Carboniferous (Pennsylvanian?): Southwestern Maine and southeastern 
New Hampshire. 

FP, J. Kotz, 1917 (Wash. Acad. Sci. Jour, vol. 7, p. 198). Rindgemere fm.— 
Qizite, slates, und Mica achista, but predominantly carbonaceous sericite phyllites 
which contain chiastolite, Occupies broad area in Rochester, N. Ho and Acton 
and Lebanon [Twps], Maine, 

F. J. Katz, 1917 (U. S, G. & P. P. 108, pp. 172-175). Rindgemere fm —8SL, 
phyllite, and schist derived from somewhat carbonaceous sh, and argillite, with 
subordinate amounts of interbedded argill. qtzite, graywacke, and la, Generally 
thin-bedded and fine-grained. White and light-gray or bluish colors in qtzite, 


1816 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 
graywacke, and Is, beds; dark bluish, gray, and black In argil. beds, Estimated 
thickness about 1,000 ft. Underlles Towow fm Believed to overlie Gonic fm 


Assigned to Penn. (7). Nnmed for exposures at Hindgemere Station (Fas 
Rochester), Strafford Co., N. H. 


Ringold formation, 
Probably Pleistocene: Southeastern Washington (Franklin County) and 
northwestern Oregon. 


J. C, Merriam and J. P, Buwalda, 1917 (Univ, Calif, Pub. Bull. Dept. Geol, vol. 10, 
No. 15, pp. 255-206), Ringold fm.—Chiefly light-colored muddy sss. and sandy 
clays, and in minor part fine gravels, volcanic ash, and calc. strata. [Detailed 

ction.) From 12 mi. above town of Pasco, bluffs several hundred ft. high extend 

30+ mi. NW. along E. bank of Columbia River. Because of their light color 
these magnificent exposures haye commonly been known as the White Bluffa 

They clearly represent a fm. distinct from the Ellensburg, as indicated by their 

faunas and by the physical evidence, Known thickness is 5004 TC, but ns 

Columbia River has not cut down to base of the fm. the total thickness is not 

known. Appears to occupy an area of at least 300 sq. ml. and may extend over 

500 or 600 sq. mi, These beds have formerly been included in Ellensburg fm. 

[Miocene] as that name has been applied in this area, but they are now known 

to be younger than Ellensburg, and evidence favors Pleist., rather than latest Plio., 

as thelr age, Named for Ringold P. ©., which is situated at base of the White 

Muts 


sf 


Rio conglomerate. 
Cretaceous; Puerto Rico 
H. A, Meyerhoff, 1981 (N. Y. Acad. Sel. Scientific survey of Porto Kico and Virgin 
Islands, vol. 2, pt. 3, p. 278). 


Rio Blaneo series, 
Cretuceous: Puerto Rico, 
V. Hubbard, 1923 (N. Y. Aeud. Scl. Scientific survey of Porto Rico and Virgin Talands, 
vol, 2, pt. 1, p. 26). 


Rio Culebrinas series. 
Cretaceous: Puerto Rico. 
B, Hubbard, 1923 (N, Y. Acad. Sel. Sctentitie aurvey of Porto Rico and Virgin Islands 
vol. 2, pt. 1, p. 25). - 
Rio de la Pluta series. 
Lower Cretaceous: Puerto Rico. 


E, T, Hodge, 1920 (N. Y. Aend, Sel. Scientific survey of Porto Rico and Virgin 
Islands, vol. 1, pt. 2, p. 150J. 


Rio Desenlabrados series. 
Eocene: Puerto Rico. 
E, T. Hodge, 1920 (N. Y. Acad. Sel. Selentifie survey of Porto Rico and Virgin 
Isiands, vol. 1, pt. 2, p. 161). 


Rio Dulce limestone. 
Miocene: Guatemala and British Honduras, 


C. Schuchert, 1995 (Hist. geol, of Antillenn-Caribbean region, pp. 340, 355). 


Rio Grande series, 

Tertiary (late): Central northern New Mexico (Albuquerque region), 

C. L. Herrick, 1898 (Am, Geol, vol. 22, pp. 28-43), called the river gravels overlying 
Crot. 399. and shales in environs of Albuquerque Rio Grande series, also Albuquerque 
series, and divided them into (descending): (1) Yellowish white marl, 6 ft, 
“which occurs on both sides of Rio Grande, and which may henceforth be known 
ns the Albuquerque mart;" (2) gravel and rounded sands, 2 to 204. ft. thick, evi- 
dently the debris from the metamorphic series, and designated “Rio Grande 
gravels;" (3) sandy loess passing into clay, depth not known, but recognized 
everywhere, designated “Rio Grande locas.” 
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K. Bryan, 1909 (N. Mex. Univ, Bull., geol. ser., vol, 3, No. 1). Rio Grande gravels 
extend up Galisteo Creek and form part of group described there as Santa Pe 
mart. One of most prominent features of deposits of valley is the mari bed 
which caps the mesas. That over Sandia Mesa has been described by Herrick as 
Albuquerque mart, while that on Albuquerque Mesa he called Senta Fe mari. It 
seems best to place both under one name—Albugquerque marl. (See also under 
Rio Grande loess.] 


Rlo Grande gravels. 
Tertiary: New Mexico, 
C. L. Herrick, 1895, [See under Rio Grande sertes.) 
K. Bryan, 1900 (N. Mex. Univ, Bull, geol. ser, voL 3, Ne 1) [Bee onder Río 
Grande sericea.) 


Rio Grande loess. 

C. L. Herrick, 1898. [See under Rio Grande serics,] 

K. Bryan, 1909 (N. Mex, Univ. Bull, geol. ser., vol, 3, No. 1). The term “Rio Grande 
loess” Was applied by Herrick to the portion of Rio Grande beds exposed underneath 
the Rio Grande gravels. The term does not seem applicable, for reason that these 
stratifvd silts and sands can hardly be called loess, 


*Rio Grande series, 
Pennsylvanian: New Mexico, 
A time term nsed by C. R. Keyes (Rept. Gov. N. Mex, to U. S. Socy Interior, 
1908) to cover 500 ft, of Penn, Iss, which he calls Madera terrane 


Rio Grande marl. 
See 1908 entry under Placita mart. 


Hio Grnnde drift. 

Pleistocene: Southwestern Texas (Presidio County). 

J, A, Udden, 1904 (Tex. Univ. Min, Surv. Bull. 8, p. 41, on Shafter dist.) Aa we 
approach the flats of the Rio Grande the bedrock everywhere disappears under a 
drift, which al first seems to be a continuation of the land drift, but which, as we 
come near to the grent waterway, becomes mingled with material of distant origin. 
Still farther out this becomes intermingled with layers of finer nlluvin] material 
which has been deposited by that stream before it had cut its changing channel 
down to its present depth. All of this material may properly be called the Mio 
Grande drift. 


Rio Jueyes series, 
Eocene: Puerto Rico. 
E. T. Hodge, 1920 (N. Y. Acad. Sci. Scientific survey of Porto Rico and Virgin 
Islands, vol. 1, pt. 2, p. 148). 


Rio Yauco series, 
Cretaceous: Puerto Rico, 
G. J, Mitchell, 1922 (N. Y, Acad, Sel, Selentitic survey of Porto Rico aud Virsia 
Islande, vol. 1, pt. 3, p. 249). 


Ripley formation. 

Upper Cretaceous: Southern Illinois, southeastern Missouri, western Ken 
tueky and Tennessee, northern and central Mississippi, Alabama, and 
Georgina, 

E. W., Hilgard, 1860 (Geol nnd Agric. Miss., pp. 3, 62, 83-05). Ripley group.— 
Consists of (1) hard crystalline white les, generally somewhat sandy, and often 
giauconitie; underlain by (2) black or blue micaceous marle containing admirably 
preserved fossils, Thickness 45 to 50 ft. Uppermost Cret. fm. Underlies North 
ern Ligmitic group and overlies Rotten Ia, group, [The hard crystalline white lss. 
described by Hilgard as composing upper part of Ripley croup ure of Boceno 
(Midway) age, according to L. W. Stephenson, and were long ago separated from 
the Ripley and named Clayton fm.) 

L W. Stephenson, 1914 (U. S. G. 8. P. P. 81). The typical beds of Ripley fm 
consist of more or less calc, and zlauconitie sands, sandy clays, itapure Issa and 


1818 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


marls of marine origin, reaching estimated max. thickness of 250 to 350 ft, In 
eastern Gulf region. Rest conformably in part upon Paleozoic rocks, in part upon 
utaw fm. (in Tenn.), and in part upon Selma chalk. In some areas Ripley 
replaces Selma chalk and upper part of Eutaw fm. and rests on Tombigbee sand 
memb, of Butaw. Includes McNairy sound memb. [See also L. W. Stephenson, 
1911 (Ga. Geol. Surv, Bull, 20), and 1917 (Wash. Acad. Sci. Jour., vol. 7, No, 9).] 

Later the Owl Creek deposits (which overlie the MeNairy sand memb. of the 
Ripley in western Tenn. and NE. Miss.) were treated as a tongue of 
Ripley fm. (See L. W. Stephenson, Wash. Acad. Sei Jour, vol. 7, 1917, 
pp. 243-250, and many subsequent repts,) In April 1927 L. W. Stephen- 
son and W. H. Monroe proposed (and U. S. Geol. Survey adopted): (1) 
The elev. of Owl Creek to rank of a fm, called Owl Creek fni, and the 
corresponding restrietion of Ripley fm. to the beds beneath the Owl Creek 
and the Prairie Bluff deposits; and (2) the restriction of Selma chalk to 
the beds underlying the Prairie Bluff, the chalk beds formerly called 
Oktibbeha tongue of Selma chatk to hereafter be included in Prairie 
Bluff chalk (redefined) and “Oktibbeha” to be discarded, (See L. W. 
Stephenson and W. H. Monroe, A, A, P. G. Bull., 1937.) 


Named for Ripley, Tippah Co., Miss. 
Ripleyan series. 
A term applied by €. [R.] Keyes to Ripley fm. (See Iowa Acad Sel. Proc, 


vol, 22, 1915, p. 


252.) 


Ripogenous series. 

Silurian: Western Maine (Piseataquis County). 

F, W. Toppan, 1932 (Geol. of Maine, Contr, Dept, Geol. Union Coll, Schenectady, pp. 
71-72). Ripogenous seriex.—In ascending order: Coarse grit, 15 ft.; sandy Ia. 
with a few ft. of greenish banded qtzite and Niagara fossils, 50+ ft.; elvan white 
qtzite, 50+ ft.; a monotonous series of gray-green qtzites. Thickness 2,000+ ft. 
Exposed in Ripogenous Gorge, where it is intruded by Katahdin granite, just below 
the prominent rock known as the "Little Heater.” [On p. 93 he said the Iss, occur 
at Ripogenous,] 


Ripple quartzite. 

Pre-Cambrian: Southern British Columbia and northeastern Washington. 

R A, Daly, 1912 (Canada Geol. Surv., Dept. Mines Mem, 38, map 7, 117° to 117°30°). 
Ripple fm.—Mnssive white qtzite, Underlles Beehive fm. and overlies Dewdney fm, 

R. A. Daly. 1913 (Camoda Dept. Int. Rept. Chief Ast, 1910, vol. 2, p. 155, tables at 
178, 194). Ripple fm.—Heavy-bedded rippled white qtzite, 1,050 ft. thick. Forms 
summit of Mount Ripple, B. €, Conformably underlies Beehive fm, and conform- 
ably averlies Dewdney fm., all of which belong to Summit series of Selkirk Mtns at 
49th par. 


Ripton conglomerate. 

Pre-Cambrian: Northwestern Vermont (Addison County, Brandon quad- 
rangle) 

W. G, Foye, 1919 (11th Rept. Vt, State Geol, pp. 84-85, in description of Rochester 
quad.). Ripton ogl. is basal layer of Mendon series (Alzonkian). Is tron-gray 
and contains distorted and elongated pebbles of blue quartz, phyllite, and gneiss. 
To E. it is so metamorphosed that its conglomeratic appearance is lost, 

E. J. Foyles, 1929 (16th Rept, Vt. State Geol, p. 284). Ripton cgl.—Quartz-micna 
schist showing pyrite in striking amounts, muscovite, microcline, and microperthite ; 
in pinces looks like augen gneiss. Is Lower Camb. 


See also L. M. Prindle and E, B. Knopf, Am. Jour, Set, Sth, vol, 24, p. 266, 
1982, who assign Mendon schist to pre-Camb. 


Ripton is in Brandon quad., Addison Co. 
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Rising Bull member (of Grinnell argillite) 

PreCambrinn (Belt. series): Northwestern Montana (Glacier National 
Park) 

C, La and M. A. Fenton, 1931 (Jour. Geol, vol, 30, No. 7, pp. 610—678). Rising Bull 
nmemb.—Upper membh. of Grinnell fm. Consivte of 425 to THO ft, of dark-red to 
greenish metargillite, in beds 1 to 8 ft, thick, showing slaty cleuvage, interbedded 
with red, gray, white, nnd greenish qtzite und egl. — Argülite balls abundant in 
ome qixie layers. Mud cracks and coarse current ripple marks common, Some 


layers bear rain prints Qtzite increasingly prevalent toward top. Base inter- 
grades with Red Gap memb. (lower memb., of Grinnell fm.). [Derivation of name 
not stated] Well exposed along trail over Güunslzht Pass, in Two Medicine re- 
gion, and on mtus bordering Swift Current Valley. 


Rising Wolf member (of Appekunny argillite). 

Pre-Cambrian (Belt series): Northwestern Montana (Glacier National 
Park). 

C. L. and M. A. Fenton, 1931 (Jour. Geol, vol. 39, No. 7, pp. 0670-6798). Rising Wolf 
memb,—Top memb. of Appekunny fm. Consists of 200 to 500 fr. of thilek-bedded 
greenish fo red qtzite, with subordinate beds of gray and reddish metargillite. 
Mud cracks and ripple marks common. ‘The metargillites contain much sand in 
thin sheets and lenses, Overlies Appistoki mem). of Appekunny fm, Is exposed on 
S. flank of Rising Wolf Mtn and on many other peuks. 


Ritchie red beds. (In Monongahela formation. ) 

Pennsylvanian; Northern West Virginia and eastern Ohio, 

J, J. Stevenson, 1907 (Geol Soc, Am, Boll, vol. 18, pp. 30, 44) Ritchie red beds 
(also itehie redsai.—Underlie Uniontown coal bed or its place, and overlie Tyler 
red beds. Have been reported from southern Marshall, Marion, Wetzel, Doddridge, 
Tyler, Ritehie, Jackson, southwest Harrison, and northeast Gilmer [Counties] of 
W. Và. as well nas Washington, Monroe, Meigs, and Guernsey [Counties] of Ohio. 
Are seldom more than 20 fl, thick in Ohio, and at times continuous with Tyler reds 
below. Chief area is in Ritchie [Co,], W. Va. 


Rittman conglomerate lentil (of Cuyahoga formation). 

Mississippian: North-central Ohio (Wayne County). 

G. W. Conrey, 1921 (Ohio Geol, Surv. 4th ser, Bull 24, p. 56). Rittmann egl. Tentil 
of Cuyahoga fm.—At Rittmann, Wayne Co., consists of (descending): (1) Medium 
grained zrayish-buff fossiliferous ss. with pebbles, 1 ft, 3 in. ; (2) brown sh., 4 in.; 

(3) coarse cul, © in,; (4) eonrse-grained 82, in part conglomeratic, 1 ft; (5) 
ftinegrained e&, 2 ft,; (6) yellowish green ss., 1 ft. 4 in Underlies 2 ft, of Arm 
strong memb, [P. O. Guide spells the town Rittman.) 


River John series, 


Mississippian: Nova Scotia. 

W. A. Bell, 1926 (Canada Geol. Surv. Summ. Rept. 1924, pt. C, p. 158). [Assigned 
to Carbl.] 

J. S. Stewart, 1932 (Nova Scotia Dept, Pub. Works and Mines Ann. Rept. on Mines, 
1981, pt. 2, p. 36). River Jolin sories assigned to Miss. 


River Portal mica schist. 

Pre-Cambrian: Central western Colorado (Gunnison River region). 

J. i Hunter, 1925 (U. S. G. & Bull. 777). Quartz-mica schists of metamorphic 
ion found on Vernal Mesa and along a 
portion of Black Canyon from a littl more than 1 mi. E. of mouth of Cimarron 
Creek to beginning of Vernal Mesa granite mass, in v ity of Big Draw and 
Grizzle Guleh, These rocks may for convenience of description be divided into 2 
types—the mien schists proper, with local quartzose phases, nnd the quartz-mica 
schists of Mesa Creek zone, The portion of the Black Canyon walled by these 
rocks Ix one of wildest and most picturesque along the Gunnison, being in few 
places Jess than 1,000 ft. deep. Named for excellent exposures in vicinity of the 
river portal of Gunnison tunnel, Might be regarded as a port of Binck Canyon 
schist, or many he younger. 


151027? —35——31 


complex of Gunnison River ro jacent 
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On 1935 geol. map of Colo, this fm, was assigned to Gunnison River series 
( pre-Camb.), which comprises all of oldest exposed sed, and igneous rocks 


in €olo 


iRiver Quarry beds. 

Middle Ordovician: Southwestern Ohio. 

E. Orton, 1873 (Ohio Geol, Surv. vol. 1, pp. 370-387), River Quarry beds—Alternat 
ing beda of thim-bedded compact crinoidal blue 1s. and blue sh., 50 or 73 ft 
thick, forming lowest div. of Cincinnati boda proper. Inferior limit low water of 
the Ohio at Cincinnati Overlain by Eden sb. and underlain by Point Pleasant 
beds ; all incladed in Cincinnati group. 

J. M. Nickles, 1002 (Cincinnati Soc. Nat, Mist. Jour, voL 20, pp. 53+). Point 
Pleasant beds are same as River Quarry beds. Unquestionably of Trenton age 


Named for river quarries at Cincinnati. 


Riversdale formation. 
Carboniferous: Canada. 
H, M. Ami, 1900 (Canddian Rec, Sci., vol. 8, pp. 154-100), 


Riverside gandstone. 
Mississippian: Western and southern Indiana. 
(T. C. Hopkins, 1896 (Ind. Dept. Geol. and Nat. Rea, 20th Ann, Rept. pp. 196, 817, 
pL 9) Riverside ga3—Pine-grained impure ss [thickness not stated] forming 


topmost Miss, fm. in Fountain Co., where it i» uncon. overlain by Manatield x 
and underlain by Miss. Iss. and shales with some rss Included in Knobstone 
group. Quarried at Riverside [Fountain Co}, 

E, M, Kindle, 1890 (Bulis. Am. Pal, vol. 3, No. 12). Riverside as, in southern Ind. 
consists of 200 ft. of massive ass. and sandy shales overlying New Providence gh 
and underlying Harrodsburg 1s. 

J. F. Newsom, 1903 (Ind, Dept. Geol. and Nat. Res, 26th Ann. Rept.) Knobetone 
group of Ind. divided into (descending): Knobstone ss, (called “Riverside ks" by 
Hopkina and quarried at Riverside), 75 to 450 ft.; Upper Knobstone sh., 200 to 250 
ft.: New Providence sh.. 50 to 120 ft. 

T. €, Hopkins, 1904 (Ind, Dept. Geol. and Nat, Res. 28th Ann, Rept.). New Provi 
dence sh.«—Micerstde as., which should be abandoned. 

H, 8, Williams and E. M. Kindle, 1905 (U. 8. G. 8. Bull. 244, pl 1, pp. 17-19). 
Riverside s&—Massive to shaly sg, and sandy shalea, with 1 to 10 ft. of oolitic Is, 
in upper part. ‘Thickness 200 ft. Underlies Harrodsburg ls. and overlles New 
Providence sh, 

E. R. Cumings, 1012 (Ind. Acad, Sci. Proc, for 1911, pp. 111+). Upper 100 ft, of 
Knobstone fm, is known as Rivergide es. It underlles Marrodstmrg Ix. and overties 
New Providence sh., which is 400 to 500 ft. thic 

€. Butts, 1915 (Ky. Geol Surv., 4th ser., vol. pt. 2, p. 150), Riverside se. of 
Ind. is represented in Rosewood sh. and probably im lower part of Holtsclaw as. 

C, Butta, 1922 (Ky, Geol Surv, ser. 6, vol. 7, p. 76). At Borden, Clark Co, Ind 
the upper 100 ft. or so of Keokuk rocks is ss, of which upper 20 ft. is rather 
massive and probably represents Holtselaw ss, while lower 80 ft. probably repre 
ents upper part of Rosewood sh. nnd may be same as Riverside ss. of Ind. repts. 

I. R. Cumings, 1922 (Hdb. Ind. Geol, pt. 4, Sep. Pub. 21, p. 490). ft seems very 
probable that Holtsclaw is a synonym of Rireraide, and writer has therefore given 
latter name preference, 

W. N. Logan, 1925 (Pan-Am, Geol, vol, 40, p. 111), and 1926 (Ind, Dept. Cona. Div 
Geol, Pub. 55, p. 8), applied Riverside ss. to ss. underlying Harrodsburg Iv. and 
overlying Rosewood sh. or to Holtselaw ss, of Butts 

P, B, Stockdale, 1931 (Ind. Dept. Cons., Div. Geol. Pub, 98, pp. 77, 202). The original 
"Riverside ss," of Hopkins (1896, pp. 196, 293-297) is northern Ind, representative 
of Edwardsville fm. and not=Holtsclaw ss, tat younger. There are several 
reusons for not continuing the use of “Riverside ae.” for a subdivision of fm 
rank in Borden group. In first place the name Is from a locality remote from the 
unglaciated region of abundant exposures in southern Ind Writer bax selected all 
fm. names of Borden group from southern area, where the relations of the fms. to 
one another are seen within short distances. Also, at type loc., In quarries near 
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Riverside, the atrat. boundaries of fm. are not shown, the bottom not belng reached 
and the top eroded, Hopkins himself applied the name to rocks much lower than 
those intended by definition, and other geologists have applied the name to various 
Borden units. The rock in quarries at Riverside is of Edwardsvillee age. Pauna 
in upper part resembles that in Mount Ebel ss. memb. Hopkins recognized that 
the stone at Riverside ia very different from any Borden stone in S. part of Ind., 
being a quarry ss. of commercial value. Since the rock is somewhat different, 
as well ns quite remote from tbe Edwardsville facies, the writer proposes to call 
it Riverside sẹ. facies of Edwardeville fm. In quarry ?'$ mile SW. of Riverside, 
Fountain Co, tts exposed thickness is 50 ft 


Riverside sand, 
Tertiary (Miocene?) : Northwestern Towa. 
H. F. Bain, 1896 (Iowa Geol. Surv., vol. 5, pp. 255, 277-270). Riverside aandse— 
[Name used, in table only, for coarse white sand In Woodbury Co., Town, that is 


OTT O7 


described (pp. 277-279) as containing small pebbles, chiely granitic, with chips of 


wood nnd a few fossils. In general character resembles Neocene or Pilo. sands a 
few ml, to W, in . and 8. Dak. Age doubtful. Overlain uncon, bw Kansan 
drift and underlain uncon. by Cret.] 


According to C. [R.] Keyes (1912, 1913, 1914) this sand is of Mio. nge, and 
an eastward outlier of Arikaree fm, 
Named for Riverside, Woodbury Co. 


Roan gneiss. 
ProCambrian: Western North Carolina, northwestern South Carolinn, cast- 
ern Tennessee, and northern Georgia. 


Horn- 


A. Keith, 1903 (U. S. G. S, Cranberry folio, No. 80, p. 2) Roan gneiss 
blende gneiss, hornblende schist, and diorite, with some Imterbedded mica schist 
and gneiss, Chiefly hornblende schists. The hornblendle beds nre dark greeniah 
or Wack; the micaceous beds dark gray. The mica schist and gneiss beds range 
in thickness from few in. to 100 ft., and are frequent only nenr Carolina gneiss, 
into which they form transition. Assigned to Archean. Appenra to cut Carolina 
gneiss, hut contacts so metamorphosed that the fact cannot be proved {le now 
known to cut Carolina gneiss.] 


Named for development on Roan Mtn, Carter Co., Tenn. 


Roaring Branch sandstone. (In Pocono formation.) 

Mississippian: Northeastern Pennsylvanin, 

I, C, White, 1881 (2d Pa. Geol, Surv, Rept. Ga pp. 58-57, 285). Burttishawhite and 
massiye gx, 125 ft. thick. Overlain by 200+ ft. of buff sandy shales and underlain 
by Rowring Branch shales (265 ft. of shnlea with gray current-bedded sss.) All 
included in Pocono. Along Roaring Branch it Is an uninterrupted pile of layers 
from 1 to 4 ft. thick, of moderately fine-grained, very hard, somewhat current 
bedded buff-colored ax, [On pp. 56-57 he calla this sx Lackawanna ss.; on p. 235 
he calle it Roaring Branch ss.) 


Roaring Branch shales. (In Pocono formation.) 
Mississippian: Northeastern Pennsylvania, 
I. C, White, 1881 (2d Pu. Geol, Surv, Rept. G; pp. 56-57, 235 I See under Roaring 
Branch sè.) 
iRoaring Creek sandstone. (In Kanawha formation. } 
Pennsylvanian: West Virginia 
L C, White, 1903 (W. Va, Geol. Surv, vol 2, p. 402) Roaring Creck sw.—Very 
massive und often pebbly ss, 50 to 200 ft. thick, cropping a short distance below 
Upper Freeport coal [not Upper Freeport]. Well developed along Roaring Creek, 
Randolph Co., forming the falls of that stream, 50 ft, or more in height Appears 
to be same as Upper Freeport ss. 
This name is no longer in use, the equivalency of the ss. along Roaring Creek 
to Homewood gs. memb. having been established many years ago. 
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Robbins shale member. 

Pennsylvanian: Southeastern Kansas 

R. C. Moore and N., D. Newell, 1936 (Kans. Geol. Surv, Bull. 22, pp. 146, 153, ete.). 
Robbins sh. memb. of Stranger fm.—Marine gray argill. and silty sh., 1 to 100 ft 
thick, forming top memb. of Stranger fm, in southern Kans. In Chautauqua Co. 
some massive ss. beds appear abruptly in the Robbins nnd probably continue into 
Okla Is uncon. overlain by Ireland ss. and underlain by Haskell 1s. Heretofore 
included in Lawrence sh., but uncon, at base of Ireland ss. memb. of Lawr 
restricted extends clear across Kans, Therefore Lawrence sh, is restricted to 
beds above the uncon. Type loe, the Robbins farm, in sec, 11, T. 26 8, R. 15 E, 
SW, of Yates Center, Kans 


wwe xn 


Roberts sand. 

Miocene (?) : Southwestern Alabama 

Ww. H. Dall and J. Stanley-Brown, 1894 (Geol. Soc, Am, Bull, vol. 5, pp. 167, 170) 
Chipola series may be summarized as containing Chipola marl the Robertia 
(Escambia Co., Ala.) sends, and the Alum Bluff beds. 

Ww. H. Dal, 1903 (Wagner Free Inst. Sci. Trane, vol, 3, pt, 6, pp. 1568, 156d) 
Roberts sand.—Ineluded in "Grand Gulf" Underlies Hattiesburg clays and over 
Hes Grand Gulf ss. Correlated with Chipola marl, 


Appears to be same as Catahoula ss, which is present at Roberts. 
Named for exposures at Roberts, Escambin Co. 


Roberts formation. 

Pre-Cambrian: Central eastern California (Inyo Range). 

J. H. Maxson, 1924 (Pan-Am. Geol, vol. 61, No. 4, p. 511), Wyman Canyon section 
Inyo Range, consists of Silver Peak shales, las. and gas, bearing Olenethus; the 
Campito ss, 2,000 ft.; Deep Springs fm., 2,100 ft.; Reed dol, 2,900 ft; Wymon 
achtats, 3,700 1t.; nnd Roberts schist, 2,500 ft 

J. H. Maxson, 1985 (Geol Soc. Am. Proc. 1024, p. 314). Roberts fm.—Contorted 
schists and dolomites, 2,500-- ft. thick In Wyman Canyon section, Inyo Range, tn 
Bishop quad.  Underlies (uncon.?) Wyman tm Is pre-Camb 


Robervel formation. 
Pre-Cambrian: Quebee. 


J. A. Dresser, 1016 (Cunada Geol. Surv. Mem, 12, p. 20) 


Robervel granite. 
Pre-Cambrian: Quebec. 
I. A. €, Martens, 1927 (Canadian Min, and Met. Bull. 177, p. 110). 


Robinett flags. 
Trade name of ss. in Pleasanton group (Penn.) of SE. Kans, quarried on 
land of A. G. Robinett. In see. 12, T. 30 N. R 20 E. E. Haworth and 
M. Z. Kirk, 1894 (Kans, Univ. Quart., vol. 2, p. 108), stated: The flagglng 
stone on Neosho River may be called Robinett flags, while of course those 
at Fort Scott will retain the name of the city near which they occur 


Robinson limestone member (of Maroon formation). 
Pennsylvanian (7): Tenmile district, Colorado. 
8 F, Emmons, 1882 (U. 8S. G. S. 2d Ann. Rept, pp. 215-220), 1886 (U. 5, G. 8 
Mon, 12, pp. 69, 198, 279, 598, 646), and 1898 (U, S. G. S. Tenmlle Special folio 
No, 48), Robinson l»y—Light bluish-gray or drab compact resembling tithe 
graphic stone; comchotdal fracture; somewhat dolomitie at base Basal memb. « 
Maroon fm. 


Named for fact it forms the orebearingz horizon of Robinson mine, in 
Tenmile dist. 


Robinson formation. 

Pennsylvanian: Northern California (Taylorsville region). 

J. S. Diller, 1892 (Geol. Soc, Am, Bull, vol. 3, pp. 370-304) Robinson bed 
Slates, cgls,, tuff, and ss, of which the lust two ate most important Thickness 
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1,150 ft. Uppermost Carbf, fm, in Taylorsville region.  Fossiliferous. Younger 
than Shoofly beds and older than Hosselkus Is. and Swearinger sl. 

J. 8. Diller, 1908 (U. &. G. & Bull. 5), Robinson fm—A succession of variable 
sediments ranging from sh. to egl, And composed chiefly of igneous material with 
occasional lentils of Is. Most characteristic part is gray ss. that weathers reddish 
brown. Contains more or less disseminated carbonate of lime forming small lentils 
up to 15 ft, In thickness Below the cnic. horizon the reddish-brown thin-bedded 
tuffaceous ss, and sh. extend to bottom of fm, Above the cale. horizon the 
pyroclastic material becomes somewhat conrser and passes into a tüffaceous egl. 


containing fossiliferous Is. nodules and beds of reddish-brown ss, with here and 
there crinoid stems like that of principal horizon below [Fossils listed.] Is 
separated from the older Peale fm. by Reeve meta-andesite. Is uncon. overlain 
by Hosselkus ls 


Named for exposures on Robinson ranch (where it makes up the mound 
E. of the house), near Taylorsville 


iRobinson quartzite. 

Lower Cambrian: Central northern Utuh (Tintle district). 

G. W. Tower, Jr, and G. O. Smith, 1899 (U. S. G. S. 19th Ann. Rept., pt. 3, pp. 
620-622) Robinson qtzite.—Whbite qtzite, with several bela of greenish, yellow- 
ish, and reddist clay slates near top, and occasionally beds of fine quartz egl. 
The fm. weathers brownish red, Exposed thickness 7,000 ft Is oldest fm. in 
Tintie dist. Underllea Eureka la In Tintie folio the Robinson qtezite will be 
renamed Ophir fmi, to avoid duplication of names, [Map shows that it forms 
quite ridge N. of town of Robinson, Juab Co. nnd that it is exposed in ‘Tintle 
Canyon and at other places in "Tintie dist In "Iintie folo (No. 65, 1900, by G. 
O. Smith) the fm. was not named Ophir fm. but was named Tinto qtzite, Wy 
which name it has since been known.) 


Robinson diorite, 
Miocene or Pliocene; Central southern Montana (Little Belt Mountains). 
W. IT, Weed, 1899 (U, 8, G. S. Little Belt Mtns follo, No. 56). Diorite whose com- 
position is nearly monzonite, Occurs on W. of main summit of Castle Mtn, btw. 
Robinson and Blackhawk. Assigned to Neocene 


Robinson sands 
Subsurface sands in Carbondale and Pottsville fms. (Penn.) of Tl. (See 
Hl, Geol. Surv. Bull, 54, index.) According to T. E. Savage (Ill. Geol. 
Surv, Bull. 40, 1019) the Robinson sand of Flat Rock oil pool, Crawford 
Co., HL, is in Pottsville fm, and is also known us Flat Rock sand. 


THobinson shale. 
Mississippian: Central eastern. Nevada (Ely district). 
C. [R.] Keyes, 1923 (Pan-Am, Geol, vol. 40, p. 52) and 1924 (Pnn-Am, Geol, vol. 
4l, p. 78). Robinson shales, 1,000 ft, thick, underlie Joana le. and overlie Combs 
Is. Basal fm. of Pincan series, [The 1924 definition is as follows: “Nome is 
proposed for A. C. Spencer's Pilot sh. of Ely dist, which term is preoccupied in 
Missouri [not preoccupied in Mo.] for the Pilot (Knob) conglomerates.) 


Roea shale. 

Pennsylvanian: Southeastern Nebraska and northeastern Kansas. 

G, E. Condra, 1927 (Nebr, Geol, Surv. Bull. 1, 2d ser, pp. 84, 86, 88). Roca sh.— 
Bluish-gray, olivegreen, and reddish argill, sh; thin seams of fossiliferous 13 
in upper part. "Thickness 18 to 20 ft in Nebr.. 20 to 44 ft. in Kans Top 
bed of Wimdale sh. memb.,  Overlies Howe Is. momb, and underlies Neva Is. 
Named for Roc Lancaster Co, Nebr 

G. E. Condra, (Nebr, Geol. Surv. Paper No, S, p. 8), showed Nera. le. as sepa 
rated from Roca ah. fm. by (descending): Salem Point sh, 7 to 8 ft.; Burr ls, 
10 to 11 ft.; Lesion she, 6 ft.; and Sallyards Ie, 1+ ft.; but stated that “Kans, 
Geol Sury. correlates Legion sb. and Sallyarda 1s. with Roca sh. fm." 

In 1936 (Kans, Geol. Surv, Bull. 22) R. €, Moore transferred this unit to 
Perm. This change in Perm.-Penn. bdy has not been considered by U, S, 


Geol, Survey for its publications, 
See Kans-Nebr. chart compiled by M. G. Wilmarth, 1936. 
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Rochdale limestone, (In Beekmantown group.) 
Lower Ordovician: Southeastern New York (Dutchess County). 


W. BR. Dwight, 1887 (Am. Jour. Sci., 2d, vol. 34, p. 32; and Vassar Bros, Inst. 


"Trunk Sel. Sect, voL 4, pt. 2, p. 213; both papers deserlbing the rocks of 
Dutchess Co., N. Y.). Rochdale group (Caloiferoust).—Vhis group, with its unique 
Bet of numerous fossils, yet only very partially described, ig the one which in 
previous papers I have callcd the “Caleiferous,” beenuse I consider it manifestly 
most closely related to what has been generally covered by that title, It ts 
evident, however, that the proper limits of both "Calelferous" and “Chazy” are 
undergoing severe review in light of recent developments, nnd that many fossils 
heretofore assigned to one may ultimately be found to belong to the other. 1 
have therefore decided to designate these strata provisionally by the name of the 
locality where their faunas are most richly represented It must not, however, 
be inferred that these are the only strata found at Rochdale, for nt least the 
Trenton aud Hudson River strata are a well represented there. The rocks 
of Rochdale group are apparently found everywhere in this Ia. belt. Conform 
ably underlies Trenton Is. and overlies Potsdam or Upper Camb. 

E.-Gordon, 1911 (N. Y. State Mus. Bull 148), describing the rocks of Pough 
keepsile quad., recognized Beekmantown  (Calciferous-Rochdale group) along W. 
margin of Fishkill Is., where it was said to be uncon. overlain by Trenton ls. 
nnd underlain by Is. containing Potsdam fossils. 

A. Hartnagel, 1912 (N. Y. State Mug Hdb. 19, p. 31), The Rochdale group 
(1887, Dwight) consists of n series of beds typically exposed at Rochdale, Dutchess 
Co, They are regarded as—Beekmantown but have not been mapped separately 
from Wappinger Is, 

B. Knopf, 1927 (Am. Jour. Sci, 5th, vol. 14, pp. 429-458), divided the rocks of 
Heekmantown age In E. part of Dutchess Co. into two fms., Copake lg. above and 
Rochdale ta. below, both of which were included in Dwight’s Rochdale gronp. She 
described her Rochdale ]& as consisting of (1) a thick succession of thin-bedded 
gray banded Iss. weathering to a bluish surface, and mottled blue and lss 
that wenther to m reticulated aren. surface, alternating with thicker hels of 
tine grained pale-eray dol that weathers to a chamois or cream-colored surface: 
(2) thin-bedded white dolomitie Iss. that weather Into snow-white flat bloc The 
mottled blue and gray Iss. of No. 1 contain Beekmantown fossiles Thickness of 
fm. probably 600 ft. in Wappinger Valley. Is overlain, probably conformably, by 
Copake 1s., also of Beekmantown age, and underlain, apparently conformably, by 
Hoyt dol. Is=“lower Calciferous” of Dwight. Named for village of Rochdale, 
where upper strata are richly fossiliferous, 


Rochdale group. 
See under Rochdale ls. 


Rochelle conglomerate. (In Graford formation.) 
Pennsylvanian: Central Texas (McCulloch County, Colorado River region). 
R 


E 


A 


F. 


&, Tarr, 1890 (Tex, Geol. Surv. ist Ann, Rept., pp. 204, 205; Am. Geol, vol. 8, 
pp. 147-153). Rochelle egl.—Band of cel. of variable thickness but 50 ft. thick 
ut Rochelle, forming top memb, of Richland ss. At SW. end is coarsely conglom- 
eratic; to NE. is finer-gralned, cross-bedded, and interbedded with ss. layers, be 
coming, near the Colorado, a conglomeratic ss, with thin layers of cel. Of Upper 
Carbf, age, 

F, Drake, 1893 (Tex. Geol Surv. 4th Ann. Rept., pt. 1, p. 388), Rochelle cpt. 
20 to 50 ft. thick, underlies Brownwood bed and seems to have been deposited 
shortly after the Coral Is. beds, 10 to 12 ft. thick, which form basal bed of 
Canyon div, 

S. Kempher, 1918 (Remarks on geol of north-central Tex. oll and gas region) 
The Rochelle egt. describea by Drake as one of lowermost members of Canyon 
div. is in renlity of Trinity (Cret.) age. It carries pebbles containing Fort Scott 
and Canyon fossils. 

B. Plummer and R- C. Moore, 1922 (Jour. Geol, vol. 30, pp. 24, 35; Univ. Tex. 
Bull 2132, pp. 59, 96, 07). Rochelle ejl. memb, is basal bed of Brownwood memb. 
of Graford fm. in Colorado River Valley, nnd rests on Palo Pinto ls. Ta best 
exposed on San Saba-Brndy rond, 4 mi. E. of Rochelle (MeCulloch Co.). "Phe true 
Rochelle cgl. was deposited only near the mitna, probably slightly before but almost 
contemporaneously with Cupps le. lentil of Brownwood aren Thickness 0 to 
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25 f! [In this rept the Rochelle cel. Is $n placea Included in Brownwood 
memb. and in other places excluded from the Brownwood and treated ns basal 
memb. of Graford fm.] 
i, H, Sellards, 1933 (Univ. Tex, Bull 3232, p. 111). Rochelle egl occurs locally 
In Colorado River Valley near base of Brownwood sh, 
F. M. Bullard and Jt. Hs. Cuyler, 1935 (Univ. Tex. Bull 3501, pp. 197, 198), treated 
this egi. as basal memb. of Graford fm., underlying Brownwood sh, memb, 


Roche Miette limestone. 
Devonian: Alberta. 
D. B. Dowling, 1912 (Canada Geol, Sury. Summ, Rept. 1911, p. 206), 


Roche Pereée group, 
Eocene; Canada, 
G. M. Dawson, 18575 (Geol, and res, 49th Par., p. 86), and 1579 (Canada Geol Surv 
Rept. 1879-80, pp. 12A-55A). 


Rochester shale member (of Clinton formation). 

Silurian: New York. 

T. A. Conrad, 1839 (N. Y. Geol Surv. 3d Rept, pp. 02-63). [Lists fossils from 
Rochester shates.] 

J. Hall, 1829 (N. Y. Geol. Surv, 3d Rept., pp, 289, 327), Rochester shale.—Cale, sh. 
underlying Lockport la. and overlying green sh. and iron ore [Clinton fm. as used 
until redefined by E, O. Ulrich in 1911 (Geol, Soc, Am. Bull, vol. 22, p. 392 and 
pl. 28), to include Rochester sh.]. Named for exposures at Rochester, 

The Rochester sh. was treated as a distinct fm., btw, Lockport dol, above 
and Clinton fm. below, until 1911, when E. O. Ulrich ineluded it in the 
Clinton. (See further explanation under Clinton fm.) In some early 
repts the Rochester sh. memb. was called “Niagara sh.’ According to 
E. O, Ulrich the Rochester sh, is iucluded in and forms top div. of typical 
Clinton. 


G. H. Chadwick, 1918 (Geol, Soc. Am. Bull., vol. 29), proposed to restrict Rochester 
sh, by removal of 20 ft. of calc, beds ("really a Is.) at tte top, which are present 
nt Rochester and heretofore included in Rochester sh, He named these beds 
Gates lA., Q. v 

W. Goldring, 10921 (N. Y. State Mus, Hib. 10), treated Aoohcster sh. as top memb. of 
Clinton, and included in It the lhmy beds at top. 


Rochester quartzite, 
Name casually applied by W. G. Foye (11th Rept. Vt. State Geol, 1919, 
p. 81) to pre-Cumb. qtzite exposed along the Mine R. R. in Rochester, Vt. 


Rochester biotite granite, 
Devonian (?): Southenstern New Hampshire. 
A, Wandke, 1922 (Am. Jour, Sci, Dth, vol 4, pp. 148, 149). Rooheater biotite 
granite cuts Gonle echist and may be a pre-Carbf, Intrusive, Is cut by pegmatite 


veins 


Probably named for exposures at Rochester, Strafford Co, 


Rochester trachyte. 

Triassic (Middle ?): Northwestern Nevada (Rochester district). 

A. Knopf, 1924 (U. 8, G. S. Boll, 762). Rochester trachyte—Lavas, tufs, and 
breccias; more than half is breccias and tufs "Felsite is a highly appropriate 
field name for these voleanie roc Thickness exposed 5,000 ft, Oldest fm, in 
Rochester dist. ls prevailing rock in Rochester Canyon. Of Triassic (Middle ? Tr.) 


axe 


Rochester rhyolite. 
Triassic: Nevada, 
C, P. Jenney, 1935 (Nev, Univ, Rull., vol, 20, No, 6 p. 23). “Same as Rochester 
trachyte of Knopf," 
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Rochester moraine, 
Name applied to a Pleist. moraine in central N. Y. (See H. L. Fairchild, 
Geol, Soc, Am, Bull, vol. 43, No, 3, pp. 627+, 1932.) 


Rocinda limestone, 
Pre-Cambrian: Central northern New Mexico (Las Vegas region). 
C, [R.] Keyes, 1915 (Iowa Acad, Sct. Proc., vol. 22, pp. 257-259 ; Conspectus of geol. 
fms. of N. Mex, pp. 4, 10), Rociado los, ——Main body of Archeozoic Ise, in. Solitario 
Mtu dist., NW, of Las Vegas. Thickness 250 ft. [Derivation of name not stated. 
On p. 4 is spelled with final a; on p. 10 with final », "The P, O. is spelled with 
final a.] 


Rock Bluff limestone, (In Deer Creek limestone, ) 
Pennsylvanian: Southeastern Nebraska, southwestern Towa, northeastern 
Kansas, and northwestern Missouri. 


G. E. Condra, 1927 (Nebr. Geol, Surv, Bull, 1, 2d er., pp. 40, 43, 50), Rock Bluff ta., 
basal bed of Deer Creek ls, 8 in. to 24 ft. thick in Nebr., and thickens somewhat 
southward to NW, Mo. (5+ ff.) and NE. Kans. (6 ft). Underlies Larsh sh, and 
overlies Tecumseh sh. Named for exposures high in Missouri River bluffa NE. of 
Rock Bluff, Nebr. [This definition was followed hy Condra and R. C. Moore in 
several charts up to and Including Oct. 1922.] 

G. E, Condra, 1935 (Nebr. Geol, Surv. Paper No, S, p. 12). Rock Bluff le. underlies 
Larsh sh. and is separated from Tvcumaeh eh, by Oskaloosa sh, (4 to 7 ft.) and 
the underlying Ozawkie lm, (5 ft.)|. [This is definition of Rock Bluff Is. followed 
by R. C. Moore in his 10380 rept. (Kans, Geol, Surv. Bull. 22), Moore explained 
(pp. 163, 182-1857) how he came to misidentify Roch Blup ts. and Larsh sh. ln 
Kang, and introduced Ozawie ta, and Oskaloosa ah. as names for the beds in Kane. 
that he previously had called Rook Blup te. nnd Larah aħ.) 


Rock Canyon conglomeratic member (of Moenkopl formation), 

Lower Triassic: Southwestern Utah (Washington County) and northwest- 
ern Arizona, 

H. Bassler and J. B. Reeside, Jra Aug. 15, 1921 (U. 8. G. 8, Bull, 726€, pp. 90-92), 
Rook Canyon conglomeratio memb, of Moenkopi fm.—Irregular complex of 1s., 1s. 
and chert cgl., sb., and gyp. Thickness 0 to 170 ft, 10 to 288 ft. in U, 8. G. S 
P. P. 129D, p. 55, 1922]. Basal memb, of Moenkopi fm. in thia region, Lios 300 
ft. below Virgin Is. memb, of Moenkopi, Rests uncon. on Kaibab ls. Named for 
Rock Canyon, 5 mi, N. of Antelope Spring, Mohave Co., Aris. 


TRockeastle group. (In Pottsville group.) 

Pennsylvanian: Southeastern Kentucky. 

A. R. Crandall, 1889 (Ky. Geol Surv. Whitely Co. Rept.). Rockcastle growp—Name 
provisionally applied to egls, with interbedded shales and ses., 10 to 450 ft. 
thick, forming lower part of Coal Mensures along border of conl field Overlies 
Chester group and underlies 1,500 ft, of Coal Measures shales and ses. Its 
greatly thickened (1,500 fr.) equiv. in Pine Mtn region is callod Pine Mtn group. 


Includes Lee fm. and probably younger rocks. 
Named for Rockeastle River, central Ky, 


Rockcastle sandstone, (In Lee group.) 
Rockcastle conglomerate member (of Lee formation). 

Pennsylvanian: East-ceentral Kentucky to central Tennessee, 

M. R. Campbell, 1898 (U. &. G. S. Richmond folio, No, 46, p. 3). Rockcastle cgt. 
lentil.—Coarse cgl, 0 to 175 ft, thick, forming basal memb, of Lee fm. in Rich- 
mond quad, Ky. Underlain uncon. by Pennington sh. (Miss.). 

Rockcastte ss, adopted by U. S. Geol. Survey for topmost fm. of Lee group 
in central Tenn., where it consists of 200-300 ft. of coarse qtzite or con- 
glomeratic ss, underlain by five fms, aggregating 840 ft., belonging to 


Lee group. In some parts of eastern Ky. this ss, represents all of Lee 
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group that is present; in other places the Rockeastle egt. memb. is top 
memb. of Lee fm. 

Named for exposures along Hockeastle River, Ky 

Has also been called “Rockcastle series," (A. M. Miller, 1910, Ky. Geol, 
Surv, Bull, 12.) 


Hockeastle freestone. 
Trade name for Wildie ss. memb. of Warsaw fm. in SE. Ky. 


tRock City conglomerate. 

Name applied in some early repts to Olean cel, of Cattaraugus and Chau- 
tnuqua Counties, N, Y, which has been undermined and separated, by 
vertical joints, into huge blocks, often many ft. apart, called “rock 
cities,” for which the village of Rock City, SW. of Olean, N, Y., was 
named, 


Rock Creek limestone member (of McLeansboro formation). 

Pennsylvanian: Central western Illinois (Menard County), 

A. H. Worthen, 1873 (Ill Geol Surv., vol. 5, pp. 309, 312, 314, 315), Rook Creek 
le—Fine-grained, compact, bluish gray 1s. in upper Coal Measures of Menard Co., 
and probably also in Sangamon Co, lying 85 ft. above Coal No. 5. Regarded as 
strat. equiv. of Collinsville Is, 

Is n local memb, of McLeansboro fm, Lies in interval btw, coals Nos. T 
and 8, and is—Lonsdale Is., according to G. H. Cady, 1921 (Tl, Geol. 
Surv. Cooperative Min. Series Bull, 26, pp. 203-223), and according to 
T. E. Savage, 1921 (Ill Geol. Surv. Extr. from Bull. 38), Named for 
outerops ulong Rock Creek, Menard Co, 


fRock Creek beds. 

Pleistocene; Panhandle of Texas, 

J. W. Gidley, 1903 (Am. Mus, Nat. Hist. Bull, vol. 19, pp. 022, 625). Rock Creek 
beda.—Vine white sand, coarse sund, bluish clay, and gravel, sharply cross-bedded 
and indicating alluvial depositions by river or smaller streams. F'osailiferous, 
Thickness at least 90 ft, Uncon,. overlies Plio, Blanco beds, Local name proposed 
for equiv. of Sheridan (Equus) beds. 

W. D. Matthew, 1925 (Geol, Soc, Am. Bull, vol, 36, p. 221). Rook Creek beds are 
later than Panhandle beds, except perhaps the capping layers. 


Named for Rock Creek, Swisher Co, 


Rock Creek granodiorite, 
Rock Creek gahbro and diorite. 

Jurassic: Southern British Columbia and northeastern Washington, 

R. A, Daly, 1913 (Canada Dept. Int, Rept, Chief Ast. 1910, vol. 2, p. 401) Rock 
Creek gabbro and diorite, Jurassic, intrusive. Rock Creck pranodiorite, Jurassic 
intrusive, cuts Rock Creek diorite, Occurs near forks of Rock Creek, Uncon. 
underlies Kettle River fm. (Olig.). 


Rock Creek limestone. (In Nelagoney formation.) 

Pennsylvanian: Central northern Oklahoma (Osage County). 

F. €. Greene, 1918 (A. A, P. G. Bull, vol, 2, p. 122) About 220 ft. above Wild 
Horse Is. is Rook Creek 15.,, well developed in T. 20 N., R. 10 E, but very thin 
in SW. corner of next twp tò 8. Is probably about 325 ft. below top of Elgin ss., 
und immediately overlain by 150 ft. of ss. interbedded with red sh, Assigned to 
Penn. ['Type loc. not stated.] 


Rockdale formation. (In Wileox group.) 
Eocene: Eastern Texas. 
F, B, Plummer, 1933 (Univ. Tex, Bull, 3232, pp. 530, 583). Rockdale fm. is proposed 
to desigunte ull nonmarine strata of Wilcox group, which extend from top of Cald- 
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well Knob oyster bed (top memb. of Seguin fm.) or its equiv. beds to base of marine 
strata of Sabinetown fm. Where Sabinetown fm, is absent the Rockdale is limited 
at top by Carrizo sand, of Claiborne group. Type loc., exposures in central Milam 
C», in vicinity of Rockdale, where the lignitie members of fm. are mined. The 
fm. occupies approx. middle 44 of Wilcox section and comprises all its nonmarine 
strata. Most of its strata are lenticular and it is impossible to divide the fm., 
but in central and soüthern Tex., especially btw. Brazos and Frio Rivera, it ia 
divided into following 3 members (descending): Calvert Bluff clay beds, 1,000 ft.; 
Simeboro sand, 240 ft.; and Butler clay, 400 ft. Thickness of fm. 1,000 to 1,6040 
ft. tests conformably on Seguin fm. (marine). 


tockdale moraine, 
Rockdale drift. 

Pleistocene (late Wisconsin); Northeastern Illinois (Joliet quadrangle). 
See D. J. Fisher, 1925 (TIL Geol. Surv. Bull. 51, pp. 17, 69, 71, 87-89, nnd 
map), and M. M. Leighton, 1932 (16th Int. Geol, Cong, Guidebook 20, pp. 
16,51). Named for village of Rockdale, 2 mi. SW. of Joliet. 


Rock Falls series. 
Mississippian: Eastern Michigan (Huron County). 
A. C. Lane, 1900 (Mich. Geol. Surv., vol. T, pt. 2, pp. 252-253), in a description of 
fossils collected from Marshall and Coldwater fma. in Huron Co., used, in berding, 
Rock Falls series (Cuyahoga), and deseribed it us consisting of blue shales, poor 
in fossils, except in thin sandy seams and nodules of carbonate of iron. Deriva- 


tion of name not stated. 


Rockfish conglomerate. 
Pre-Cambrian (Glenarm series): Western Virginia (Nelson County), 


W. Nelson, 1932 (Wash, Acad. Sci. Jour., vol. 22, No. 15, pp. 456-457). Rockfish 
egl.—Conrse cgl, about S00 ft. thick, forming basal eel of Lynchburg gneiss. 
Lower 120 ft. contains pebbles and boulders, both angular and rounded (of quartz, 
granite, and fine-grained siliceous gneiss), from 2 to 12 in. diam, embedded im 
metamorphosed sediment now «composed of feldspar, blue quartz, and mica; ii 
lies next to Lovingston quartz monzonite and has appeatance of augen gneiss or 
mylonite; its pebbles and boulders occur in clusters, generally 1 to 2 ft. apart 
separated by 4 or 5 ft, of almost barren egl. Above this lower 120 ft. occurs 
285 ft, of cgl. full of pebbles, from 2 to 6 in, diam., which become more scattered 
toward top. Next above lies 345 ft. of cgl. containing pebbles from 1 to 4 In 
diam, This upper part grades into mien gneiss that is correlated with Lynchburg 
gneiss. The Lynchburg gneiss occupies belt about 1 mi. wide at this point and 
its exposed thickness is 5000+ ft. The ogl. and Lynchburg gnèlss strike N. 30° 
E. dip 70°-80° NW., and are slightly overturned. On N, aide of Rockflah River 
the Lovingston quartz monzonite outcrops at base of the cgl, while on 8. side of the 
river an amphibolite dike crops out which occupies the place of contact btw. the 
Lovingston and the cel Near middle of the cgl. occurs a 75-foot offshoot of 
this dike. This cgi. does not contain any pebbles of amphibolite, granodlorite, 
or Catoctin schist. Type loe, is on Rockfish River. Further work will probably 
show that this eg. extends to S, in Lynchburg area and to N. into edge of 
Albemarle Co. 


Rockford limestone. 

Mississippian (Kinderhook) : Indiana, 

F, B. Meek and A. HL. Worthen, 1861 (Am, Jour, Scl, 2d, voL 32, pp. 167-177). 
Rockford goniatite bed.—Mottled brownish and ash-colored argill Is. overlying 
the Black sl. Only 2 ft. exposed. 

E. M. Kindle, 1899 (Bul. Am. Pal, vol. 3, No. 12). Rockford ls.. 3 to 6 ft. thick 
in southern Ind., underlies New Providence sh. and overlies New Albany black sh 

E. R, Cumings, 1922 (Hdb. Ind. Geol, pt. 4, Sep, Pub, 21, pp. 486, 487). Kockford ts. 
is thin and local in its distribution. Typically exposed in bed of White River at 
Rockford, Jackson Co., but may be seen wherever contact of Knobstone and New 
Albany fms. come to view btw. Rockford und Obto River. It does not extend into 
Ky. 

Basal fm. of Mississippian in Ind. 
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IRoekford shale. 

Upper Devonian: Central northern Iowa. 

& Calvin, 1878 (Am. Jour. Bel, Sd, voL 15, pp. 400—462). Rockford shalea-—Aregill. 
shales exposed st and near Rockford, Towa, and frequently called Rockford shales, 
Thickness 70 ft Included in Dev. Overlle Dev. Iss. 

See under Hackberry ah. 

Named for Rockford, Floyd Co. 


Rockfordian series. 
A term employed by C. [R.] Keyes (Pan-Am. Geol, vol, 60, No. 3, 1933, 
p. 226) to include the Upper Dev. deposits of Iown that have been 
variously designated Chemung, Rockford, Hackberry, Owen, Sheffield, 
Cerro Gordo, and Juniper. (See Iowa correlation chart.) 


*Rock Fort sandstone. 

Lower Ordovician: Central eastern Missouri. 

H. King, 1851 (Am. Ass. Adv. Sci. Proc, vol 5, p. 189). Generally white sa. 
occasionally slightly colored by iron; sometimes hard but usually soft or friable 
and easllr reduced to condition of sand. No fossile, Thickness 150 or 250 ft. 
Underlies Blue Is. regarded by Hall ng-—'Trenton Is. of N. Y.  Overlies 500 ft. 
of lizht-yellow or buff mag. ls. Frequently appears in top of hills btw, Ste, 
Genevieve and Meramec River, presenting a bold walblike escarpment or bluff. 
In thege cases it has received the common name Rock Fort in the county 


Same as St. Peter ss., older name. 
Not geographic name, 


Rock Grove substage. 

Upper Devonian: Central northern Iowa. 

C. H. Belanski, 1927 (Am. Mid, Nut, vol. 10, No. 10). Rock Grove substage.— 
Mag. ls., shaly Is., and impure dol, 214 ft thick, uncon, underlying First 
Actinostroma zone of Nora Is, [redefined] and uncon. overlying Mason City sub- 
stage [restricted use of Mason City]. Divided into Sehisophoria zone above and 
Parucyclas zone below, Named for great development ju Rock Grove Twp, Fioyud 
Co. Typically developed on E. (left) bank of Shell Kock River a short distance 
SB. of Nora Springs. Is middle subetage of Shell Rock stage, which is assigned 
to Upper Dey. 

See also under Shell Rock la. 


Rockhill limestone. (In Graford formation.) 

Pennsylvanian: Central northern Texas (Wise County). 

E. Böse, 1918 (Univ. Tex. Bull 1758, pp. 14-16). Rockhill l&.—1n Dry Creek ia 
generally light-gray or darkgray Is. im layers of moderate size. Very good horizon 
marker. In certain parts contains numerous crinoids and brachiopods. To SW. 
n mass of gray maria, 25 to 30 ft, thick, is intercalated in lower part Thickness 
of fm. 30 to 150 or more ft.; thickest to W. It forms high part of Rockhill 
Range Rests on a series of gray marly shales with intercalated s8*, and ia 
separated from overlying Devils Den Is, by 305+ ft. of sss, with intercalated 
shales. Lies 180+ ft. above Bridgeport Is. Appears to belong to Strawn fu, 
. Scott and J. M. Arwstrongz, 1952 (Univ, Tex. Bull. 3224, p. 30). Roch Hit ls. 
memb, of Graford fm. overlica Lake Bridgeport shales and underlies Jasper Creek 
shales. dt forme the flat top of the long, narrow ridge (Rock Hill) that extends 
SW. from S. end of Lake Bridgeport dam, It is a tongue of Chico Ridge Is. 

H. Sellards, 1933 (Univ. Tex. Bull 2232, pp. 105, 111), included this Is. in 
Graford fm. 


T 


Rock House sandstone, 
Mississippian: Western Kentucky. 
See under Tar Springs ss., 1856 item. 


Rockhouse shale. 
Lower Devonian (Helderbergian) : Western Tennessee, 
C. ©. Dunbar, 1918 (Am. Jour. Sci, 4th, vol, 46, p, 7360). Rookhouse sh.—Bluish- 
green or greenish-rray cele, glade-forming sh, interbedded with occasional thin 
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bands of light-gray crystalline ls, Fauna is very early Dev, near Siture Dev. bdy 
Treated as basal fm. of Helderbergian or Linden group. Occurs in & part of 
Hardin Co. Not before described,  Uneon. underlies Ross |. (basal memb, of 
Olive Hill fm.) and discon, overlies Decatur Is, Max, thickness 26 ft. at. Rockhwuse, 
a hunters’ clubhouse on Horse Creek, 5 ml. NW. of Lowryville, for which it ix 
named. 


+Rockingham schist, 


Pre-Cambrian and Pennsylvanian ( Southeastern New Hampshire, 


C. H. Hitchcock, 1874 (Geol, N. H., pt. 1, btw, pp. 508 and 549). Rockingham mica 
sehist,—Generally uncouth mica schist Oecupies principal part of Rockingham 
Underlies Merrimack group. 

C. H. Hitchcock, 1877 (Geol, N. IL, pt, 2, btw, pp. 518 and 591), Rockingham mica 
scehist.—Very convenient nate to desiguate a large mass of mien schists, with the 
micn often in coarse blotches and the predominant mineral, unti] ite proper seo 
logical place is known, and therefore we cannot yet dispense with the term. 
Closest resemblance is to the micaccous portion of Montalban serios. No dimeulty 
in discerning relations tò Merrimack group, tut bdy line btw. them Is not satisfac 
tory. The fm. is better developed in Strafford than in Rockingham Co. [Om a 
later ponge he gave thickness ag 6,000 ft., and placed it as younger than Merrimack 
group and older than Kears; andalusite group. | 

€. H. Hiteheock, 1884 (Am. Mus. Nat. Hist. Bull, vol. 1, No. 5, pp. 178-179), Part 
of Rockingham mica echist belongs to Huroninn, 

F. J. Katz, 1917 (U. S, G, S. P. P. 108 1). Rockingham schist of Hiteheoek Included 
Gonic fm, (lenn. ?), part of Kittery qtzite (Penn.*?), and part of Berwick gnelss 
(preCamb.), ns mapped in this rept (on SE, N. H. and SW, Maine) 


Rock Lake shale. (In Stanton limestone.) 

Pennsylvanian: Southeastern Nebraska. 

G. E. Condra, 1927 (Nebr. Geol. Surv. Bull 1, 2d ser, pp. 41, 59, 156, 157) Rock 
Lake sh—Baaal 6 ft. of Scranton sh. Upper 1 to 2 ft, bluish; rest maroon; all 
argill. Underlies South Bend 1s. and overlies Howard Is, Named for outerop at 
Rock Lake, sec. 3, T. 12 N.. R. 10 E., Sarpy Cos Nebr, 

G. E, Condra, 1930 (Nebr, Geol. Surv. Bull. 3, 2d ser., pp. 11, 13, 26, 27, 31 

36). The Rock Lake sh. and overlying South Rend Is, belong in top of St: 
ls. The Rock Lake ah, rests on Stoner ls., also Included In Stanton 1s 

R. C. Moore, 1986 (Kans. Geol. Surv. Bull. 22, pp. 135-130). Victory Junction s 
memb. of Kans. is possibly same as Rock Lake sh, of Condra in Nebr., which was 
originally erroneously included in Scranton gh., but which belongs in Stanton is 


TRockland sandstone, 
Miocene(?): Eastern Texas, 
E. T. Dumble, 1901 (Geology of Beaumont oll fed) Rockland ss,—Serles of hard 
nea, and clays [thickness not stated) underlying Lagnrto beds in Beaumont oll 
field. 
Is a ss. bed in Catahoula ss. 
Named tor Rockland, Tyler Co, 


Rockland formation. 

Cambrian or Ordovician: Central southern Maine (Rockland region). 

E. 8. Bastin, 1908 (U. 5. G. S. Rockland follo, No. 158). Rowden! fm.—YFolded nnd 
metamorphosed sed, rocks, best developed just W. and SW, of Rockland. Includes 
3 members. The upper memb, (Rockport Is. memb.) comprises major part of fm 
It consists of white to purple crystalline ls., Is. egL, and shaly Is.; its thickness is 
nt least 400 or 500 ft. and may reach 2 or 3 times that figure. The middle mem) 
consista of greenish siliceous l=. (100 to 150 ft. thick). The basal memb, local, 
in Weekeag qtzite memb. (0 to 300 ft. thick), Conformably overlies Penobscot 
fm. and is overlain by surficial deposita Is Cambro-Ord. and apparently — Stock- 
bridge 1s, 


On 1988 geol. map of Maine, by A, Keith, these rocks are Included in Ord 
and Camb, block. 
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tRockland sandstone 

| (Keweenawan): Northern Michigan (Ontonagon County). 

A, C, Lane, 1911 (Mich, Geol, and Biol, Surv. Pub, 6, geol. ser. 4, p. 610), Rock- 
land or National ss,—Hockland seems to be the older name, being used In George 
D. Emerson's 1859 rept But Broughton's map uses National s», from National 
mine, and that is more current, [The compiler is unable to find any published rept 


Ae 
Pre-Camh 


hy George D. Emerson.] 


Named for occurrence ut Rockland, in Ontonagon Co. 


Rockland formation. 

Ordovician (Middle): Ontario and northern New York. 

P. E. Raymond, 1914 (Canada Geol, Surv. Summ, Rept, 1012, p. 348), 1016 (Harvard 
Coll, Mus, Comp. Zool, Bull, vol. 56, pp. 255, 260), 1921 (Canada Geol, Surv Mus. 
Bull, 31, p, 1). Rockland fm., Ord. Ontario. Included in Trenton 

This name was used in several subsequent Canadian repta. 

G. M, Kay, 1929 (A, A, P. G, Bull, vol 13, No. 9, p. 1214), defined Rockland ls, in 
Jefferson Co, N. Y, as consisting of 40 ft. of ls, forming basal fm. of ‘Trenton 
group, underlying Hull la. and overlying Watertown 1», of Black River group. 
In Geol, Soe, Am. Bull, vol, 46, pp. 227, 228, 19325, Kay defined Rockland fm, ax 
separable into a lower memb, in which Doleroides gibbosua ia characteristic, and 
an upper memb,, having abundance of T'ripleota cuspidata at top Max. observed 
thickness is 64 ft, at Dexter, N. Y Lower memb, is 24 ft. thick nt Lonsdale, 
ont, 

G. M, Kay, 1933 (Am, Jour, Scl, Sth, vol, 26, pp. 24). Rockland fm. is 55 ft. thick 
W, of Watertown, N, Y., and leas than 20 ft, thick GO mi. to SE. of westernmost 
N. Y. exposure, Was formerly called “Triplecta bedx," Overlays onto Watertown 
ln, and underles Hull fm, Type loc. is at Rockland, Ont., 30 mi. E. of Ottawa 
Vossile Listed Is basal part of Trenton. group 


Rockland Valley basalt. 
Pliocene (middle?) : Southern Idaho (Power County). 


H, T. Stearns, 1932 (Correlation chart of Idaho compiled by M. G, Wilmarth, dated 
Sept, 1, 1t and 1938 (Tour, Geol, vol, 44, No. 4, pp. 434-480), Rockland Vat 
ley basalt—Evembedded blue and black basalt Nowa, partly weathered. Contains 
at least one bed of clay, 15 ft. thick in Rock Creek Canyon Thickness may be 
647 tt.: 250 ft. exposed In walls of Rock Creek Canyon, Named for exposures on 
N. side of Rockland Valley, Power Co, Older than Raft lake beda and younger 
than M 


ere volcanics 


Rockmart slate. 

Ordovician (Middle) : Northwestern Georgin, 

€. W. Hayes, 1801 (Geol Soc. Am, Hull, vol 2, p. 143) and 1894 (Geol, Soc. Am, 
Bull, vol, 5, pp. 469—170, 178). North of Coosa Valley the Knox dol, is followed 
by the Chickamauga, a series of blue, dove-colored, and purple 195; also at a 
tew polnt» S, of Coosa fnult the dol. is overlain by blue 1&, although in greater 
part of this region a strat, break, which will be described more fully later, occurs 
at this point; also S, of the fault tbe purple earthy Iss, are replaced by à great 
thickness of black alates. "They have been placed in a separate fmi, the Rockmart 
4L, although they probably reprewent same period of deposition as the carthy lss. 
farther N,, but it ia impracticable to separate the latter from the purer las, 


beneath, Underlies Rockwood fm 

J. W. Spencer, 1893. (Ga. Geol, Surv., Paleozoic group), Chickamauga sericea of NW. 
Ga, ls divided into (descending): (1) Rockmart al. (semimetamorphie #l.}, 
ft.: (2) Denton ore beds or series, 100 to 200 ft. of ferruginous les; (8) Machirea 
la, GOO to $00 ft.z (4) heavy bed of brecein in ridges S. of Rockmart. 

f. Ò. Venteh, 1000 (Ga. Geol, Surv, Bull, 18), Rockmart st. is chiefly al, but 
includes some 1&, sh., and cel, Thickness 2,500 to 3,000 ft. Overltes Chickatnunuga 


le and underlies Rockwool fm. 
B. W. McCallie, 1910 (Gu. Geol, Surv. Bull, 28, pp. 51, 184) Rockmart shales are 
upper part of Chickamauga fm., but are so well defined that they nre mapped as 


a distinct fm 
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E, O. Ulrich, 1911 (Geol, Soc. Am, Bull., vol 22, pl. 27), assigned Rockmart s), to 
Blount sroup (supper Chasy) and correlated it with Athens sh, of Tenn. 

T. P. Maynard, 1912 (Ga. Geol Surv, Bull 27). Rockmart shales and slater o 
eastern basin are 2,500 ft, thic They are blue to black, weather olive green and 
yellow, uncon. overlie 100 to 200 ft, of dark-blue and gray Chickamnuza 1s, and 
are—upper part of Chickamauga fm, of western basim, [This deseription was 
repeated by H, K. Shearer, 1918 (Ga, Geol, Surv, Bull, 34).] 

^, Keith and L. La Forge, 1925 (Ga. Geol. Surv. Bull. 42, p, 7), show Rockmart st 
as Middle Ord. but leave indefinite the question whether it includes any Lower Ord 

R, W. Smith, 1931 (Ga. Geol, Surv. Bull, 45). Rockmart st. is probably of Blount nge. 


Named for Rockmart, Polk Co, 


r 


Rockport shales. 
Pennsylvanian: Northwestern Missouri. 
C. R. Marbut, 1904 (The State of Mo, p. 60). Rockport shales, top fm, of eval 
measures of Mo 


Rockport limestone member (of Rockland formation), 

Cambrian or Ordovician: Central southern Maine (Knox County). 

E. 8. Bastin, 1908 (U. G. 8. Rockland folio, No. 155, pp. 3-4). Rockport Ie. mem. — 
Virtually a marble, although it is either too coarse, too dark-colored, or too much 
fractured to be used for ornamental or building purposes, Ranges from dark 
purplish gray to pure white, the commonest colors being light gray and dark blue 
gray; banded varieties showing alternate grayish-white and dark blue-zray layers 
are alko very common, Is top and major memb, of Rockland tm Thickzices at 
least 400 or 900 ft. and may reach two or three times this figure, 


Named for exposures on E. shore of Rockport Harbor, Knox Co, 


Rockport limestone, (In Greene formation.) 

Permian: Western West Virginia. 

C. B. Krebs, 1911 (W. Va. Geol, Surv. Rept. Jackson, Mason, and Putnam Counties, 
p. 102). Upper Rockport ls., hard gray is., 7 ft, thick; containing minute fresh- 
water fossils; underlying Gilmore 1m, and lying 30 ft. above Middle Rockport wW., 
which is hard, gray, and also contains minute fossils. Lower Rockport te, ia dark 
gray, Weathering white; lies 20 ft, below Middle Rockport Is., and overlies Nineveh 
as, Named for occurrence at Rockport, Wood Co 


Rockport sandstone. 
Peunsylvaninn: Southwestern Indiana (Spencer County). See under 


tMartha Washington 88. 


Rockport Limestone. 
Middle Devonian; Northeastern Michigan (Alpena County), 


R. A. Smith, 1916 (Mich, Geol, and Biol. Surv. Pub, 21, geol. ser, 17, pp. 172-175) 
Rockport ts,—Thick, massive, and extremely fossiliferous bed at base of Long Lak 
werles, At Rockport, Alpena Co., it rests directly on the soft blue Bell sh, and is 
20 to 30 ft. thick, It is essentially stromatopora, coral, etc., with matrix of dark 
or black crystalline and very bituminous ls., and forms bluff extending from N 
line of sec, 6, T, 32 N., R. 9 E., SE, along shore of Lake Huron for more than 1 ml. 

W. A. VerWiebe, 1927 (Papers Mich. Acad. Sci, Arts, and Lett, vol 7, p. 184). 
Rockport ty.—Ls#,, most of it very bituminous; upper 10 ft. buff-colored and very 
fine-grained, Thickness 40 ft. Basal memb. of Long Lake or Lower Traverse 
series, Overiles Bell sh. 

A. 8. Warthin, Jr., and G, A. Cooper, 1935 (Wash, Acad, Sei, Jour, vol. 25, No. 12. 
pp. 524-526), excluded Rockport Is. from Long Lake stage and treated it as a 
separate fr),, underlying Long Lake stage nnd overlying Bell sh. : 


Named for exposures at Rockport, Alpena Co. 


Rockport formation, 
€, Keyes, 1924 (Pan-Am, Geol., vol. 41, pp. 26, 61-62, 290, S01). Sss. or brownish 
sandy whales, 2,000 ft. thick in Utah and 1,000 ft. thick in Colo, uncon, below 
Bearian series and above Dakota ss. in Utah and Wyo, Compores upper Im, of 
Henryan series [Upper Cret.]. 


Named from hamlet of Rockport, Summit Co., NE. Utah. 
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Roekport granite 
Local quarry term for s part of Quincy granite, which has been quarried 


at Rockport, Essex Co, Mass, 


Rock River formation, 

Upper Cambrian; Quebec, 

Nume applied by H, W. MeGerrigle (17th Rept. Vt. State GeoL, pp. 182, 185, 
1061) to A; of Logan's section of Philipsburg series of Quebec, MeGer- 
rigle mapped his Rock River fm. in small area in St. Albans quad., NW 
Vt., stating that it extended about 4 mi. into that State. Logan described 
A, as consisting of 400 ft, of dark-gray and yellowish-white dolomites. 
MeGerrigle gave thickness as 500 ft. (See 1981 entry under Philipsburg 
series.) Rock River rises in Quebec, bnt flows into Missisquoi Bay in 
St, Albans quad. Vt. T. H, Clark, 1984 (Geol, Soc, Am. Bull, vol. 45, 
No, 1, p. 6), assigned thia fm, to Upper Camb., which is where paleontolo- 
gists of U. S. Geol, Survey place it. 


Rock Run limestone. 
Upper Ordovician (Richmond): Northeastern Ilinols. 
See under Aur Sable ta, 


Rock Springs formation. (In Mesaverde group.) 

Upper Cretaceous: Southwestern Wyoming (Sweetwater County). 

A. R. Schultz, 1920 (U. 8. G. S. Bull 702). Rock Springs conl group —White to 
yellow s&, interbedded sh. and clay, with several coal beds; heaviest ss. beds near 
base, Thickness 600—1,400 ft 3asnl fm. of Mesaverde group. Overlica Blair fm., 
and is separated from the younger Almond coal group by 800 to 1,000 ft. of 
massive white and yellowish #2., the upper third of which is conglomeratic 

J. D. Senrs, 1926 (U. 8, G. 5. Bull. 781, p. 20, pl. 5) [See under Almond fm.) 


Rocktown channel sandstone member (of Dakota sandstone). 

Upper Cretaceous: Northcentral Kansas. 

W. W. Rubey and N. W. Bass, 1925 (Kans. Geol Surv. Bull 10, pp. 16, 57-05). 
Occurring locally at almost any horizon from tap to 125 ft. below top of Dakota 
as. in Ruasell Co, is n series of very discontinuous, highly croes-bedded gs, strata 
here named Rocktown channel à8, memb, of Dakota va, Thickness 15 to 100+ ft. 
Named for excellent exposures at and near the large group of "hoodoos" or 
houselike blocks of ss. in NW sec. 4, T. 13 &, R 11 W., locally Known as 
Itoektown 


Rockvale sandstone member (of Vermejo formation). 

Upper Cretaceous: Eastern Colorado (Fremont County). 

W. T. Lee, 1917 (U. 8. G. S. P. P. 101, pp. 163-169). Rockvale aa, memb. of 
Vermejo fm.—Massive yellow to brown ss.—the ss. separating the two groups of 
coal-bearing beds in Vermejo fm, Contains marine invertebrate fossils [listed] 
of Fox Hills type, and great numbers of Halymenitea major. "Thickness 383 to 65 
ft. Lies 300 to 382-- ft. above Rockvale coal (basal bed of Vermejo fm.) and 
320 ft. above Royal Gorge coal beds, Named for typical development near Rack 


vale, Fremont Co. 


fRockville sandstone, 

Upper Devonian: Southwestern New York. 

H. S. Williams, 1887 (U. S. G. S. Bull. 41, pp. 51 and 73), under heading “The 
Portage sas. and the faunas of the Chemung group," described the stations where 
these rocks bad been studied, On p. 73 is subheading “Rockville, Allegany Co., 
N. ¥.—479," and statement that at base of the section near old canal lock at 
Rockville is a thick ss, 6 ft. of which is visible, On pp. 79-79 he stated that the 
as. (quarried) at Belmont, Allegany Co. N. Y., lies at elev. of 1.450% ft, nnd 
"represents very closely the horizon of Rockville as. 479." This is the only place 
where the compiler hus found Rockville ss, previous to Chadwick, 

G. H. Chadwick, Nov., 1 (PanAm. Geol, vol GO, p. 200), in a chart from 
Olean to Genesee River, showed Aockerile ss. as underlying Cuba ss. and overlying 


1834 


B. 


D. 
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Rushford ss, and as=in age Northeast sh. He stated (personal communication 
dated Jan. 24, 1936) that present Rockville (railway station and stores) is about 
1 mi, W. of old Rockville, where occur the exposures of this ss., and that he is not 
nuthor of the name, as he did not define it. 

Willard and A. B. Cleaves, 1953 (Geol Soc. Am. Bull, vol. 44, No. 4, p. TSO}. 
Skaneateles fm. of eastern Pa. divided into (descending): (1) Untamed ss, and 
sh.; (2) Colgate memb. (9); (3) Berwyn memb.; (4) Delphi memb.; (5) Kook 
ville memb. (light-colored ss., bord, fossiliferous, present in Western sections 
only); (6) Mottville memb, at base. 


Rockville conglomerate. 
Cretaceous or Tertiary: Central eastern Iowa. 
W J McGee, 1891 (U. S, G. S, 11th Ann. Rept, pt. 1, p. 204) Rockville egt.— 


Scattered bodies of either dark-brown puddingstone of wellworn quartz pebbles 
in matrix of earthy limonite, or obscurely stratified ferruginous ss. Thickness 
0—20 ft. Seems to uncon. overlie Niagara Is, and to be composed in part of mate 
rials derived from that fm. Is littoral deposit. Provisionally assigned to Cret 
apd correlated with Nishnabotany ss, of SW. Iowa and Fort Dodge gyp. of 
west-central Lowa. 


Named for Rockville, Delaware Co. 


Rockville member (of Skaneateles formation), 
Middle Devonian: Eastern Pennsylvania {Dauphin County). 
B. Willard and A. B. Cleaves, 1933 (Geol. Soc. Am, Bull., vol 44, No. 4, pp. 168, 


181). The 30 ft. of barren dark to olive-gray or black sh, at base of Skaneatcles 
fm. may be Mottville memb. Overlying this is Rockville memb., à name intro 
duced for a light-colored es. first studied at Rockville, ou the Susquehanns. In 
Schuylkill Valley, btw. Schuylkill Haven and Auburn, it is 60 ft. of ligbt 
medium-grained buff to light-brown weathering, more or less cross-bedded th 
to heavy s% underlying the Delphi memb. The Rockville is fossiliferous, charac- 
terized by many specimens of Stropheodonta and Chonetes. 


Rockville granite, 
Trade name for granite quarried at Rockville, Minn. 
Rockwell formation. 
Mississippian: Northeastern West Virginia and western Maryland. 


W. Stose and C. K. Swarts, 1912 (U. 8. G. S. Pawpnw-Hancock folio, No. 179) 
Rockwell fm.—Soft arkosie sg, fine hard egL, nnd buff hackly sh.; crumbly dark 
gray carbonaceous sh. with thin coul seams near base in W. part of area. Thick 
ness 500 to 540 ft. Basal fm. of Pocono group.  Underlies Purslane ss. and 
overlies Catskill fm. Named for exposures in Rockwell Run, Morgan Co. W. Va. 


Rockwood formation, 
Silurian (Clinton and Medina): Eastern Tennessee and northwestern Geor- 


gin (?). 


t W. Hnyes, 1891 (Geol Soc, Am, Bull, vol, 2, p. 143). Rockwood fm., 1,000 to 


1,500 ft. thick, is of Sil. age and-Clhnton or Drvstone of Smith and Safford 
Underlies Dev. Chattanooga black sh. and overlies Chickumauga Is. and Rockmart 
al. in NW. Ga. 

W. Hayes, 1894 (U. 8. G. &. Kingston follo, No, 4, p, 2), Roekitood ?m,—Highest 
div. of Sil. in this region, Varies widely in charucter and thickness within limite 
of quad. Forms narrow strip about head of Sequatehie Valley, where it is 105 
ft. thick and composed of calc. shales interbedded with blue ls. Along foot of 
Cumberland escarpment is about 600 ft, thick and consists of calc, and gandy 
shales. Stil farther E., in ridge which extends from tron Divide to Ten Mile 
Stand, is 850 to 1,000 ft. thick, a considerable part of which is course ss. inter 
bedded with sandy shales. Toward top are sandy shales and a few enle. beds, 
with which ig associated the iron ore that gives the fm. great economic importance 
Takes its name from Rockwood, Tenn. [in Kingston quad.], where the rocks ure 
intermediate in character btw. the western nnd eastern phases, and where the ore 
is extensively mined. Underlies Chattanooga black sh. To W., overlies Chicka 
manga Is.: to E. overlies Athens sh. Is=Dyestone group and White Oak Mtn ss. 
of Safford, 
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Includes rocks of Clinton and Medina ages. according to studies of E. O. 
Ulrich and C, Butts, As mapped in some early repts it also included, in 
some areas, rocks of Richmond age and also possibly rocks of Lockport 
Age. 

Named for Rockwood, Roane Co, Tenun, where, according to E. O. Ulrich, 
the rocks are all of Medina age. 


‘Rockwood sandstone, 
Silurian: Northwestern Georgia. 
C. W. Hayes, 1894 (U. S. G. S. Ringgold folio, No. 2, columnar section sheet), Rook 
wood sa.— White or brown sg or cel. forming a middle memb, of Rockwood [Red 
Mtn] fm. E, of Chattooga: Valley. 
Undesirable name, because of extended usage of Rockwood in brouder 


sense. 


Rockwood sandstone. (In Chester group.) 
Mississippian: Southwestern Illinois (Randolph and Monroe Counties), 
S, Weller, 1913 (IIl. Geol. Surv. Bull. 22, p. 31), Rockwood as.—B8s., 100 (t, thick, 
forming topmost memb, of Birdsville fm. in Randolph and Monroe Counties. 


[Only uxe is in table] 


Probably named for Rockwood, Randolph Co. Appears to be= Palestine as, 


Rockwood oolite, 

Mississippiun: Northwestern Alabama (Franklin and Lawrence Counties). 

W. B. Jones, 1928 (Ala. Geol, Surv. Circ. S, pp. 13-15). Rockwood oolite, 0 to DG ft. 
thick; much Jesse variable in occurrence and having greater extent than Burgess 
oolite; beds at top and bottom earry abundance of fossils, Type loe, near Rock 
wood, Franklin Co., where it ia 55 ft. thick and uniformly oolitie throughout. Lies 
100 ft, above base of Bangor Is. and 100 ft, below Burgess oolite—all in Bangor is. 
The underlying beds are blue to iy Hinty fossiliferous lss. and dolomites; the 
overlying beds are blue fossiliferowa las 


Rocky Canyon granite. 
Jurassic or Cretaceous: Northwestern Nevada (Humboldt Range). 
C, P. Jenney, 1085 (Univ. N Hull, vol 29, No. 6, pp, 37-42). Rocky Canyon 


fpranite —White to gy granitoid rock, spotted with many fakes of blotite and in 
nations and bunches Frequently weathers to course 


places containing biotite seg 
nrkosie gravel, Outeropa over G+ sq. mi. in lower Rocky nnd Wright's Canyons, 
und elsewhere Last of major tntrusives of region Called pre-Casmbh, by 40th 
Par, Surv., but Louderback has shown it is post-Triassic Intrusive, and probably 
of Jura-Cret, age. 


Rocky Cedar Creek limestone lentil. (In Kincaid formation.) 

Eocene: Northeastern Texas (Kaufman County). 

G. D. Harris, 1896 (Bull Am. Pal, vol. 1, No. 4, p. 41), divided the Midwny of 
Kaufman Co, into (descending) Wills Point clays and sands (upper Midway); 
kooky Cedar Creek e. (middle Midway); and clays W. of Rocky Cedar Creek 
(lower Midway). [On p. 16 ho listed the fossils from 5 mi, W. of Wills Paint 
on Rocky Cedar Creek. | 

F. B. Plummer, 1933 (Univ. Tex. Bull. 3232, pp. 
Cedar Creek w. lentil.—A local thin bed. of fossiliferous Is. similar ta 
Tehuneana Is. lentil of Pisgah memb, of Kincnid fm.. bur occurring slightly lower 
in Piagah memb., Thickness 12-16 ft. Typically exposed In Ola quarry, 1 mi. 
58. of Olu, and along Rocky Cedar Creek btw. Ola and Wills Point, Kaufman Co 


6, 529, 540, 541, 2 Rocky 


tRocky Comfort chalk. 

Upper Cretaceous (Gulf series): Southwestern Arkansas, 

R. T, Hill, 1888 (Ark. Geol, Surv, Ann, Rept. 1888, vol 2, pp. 72, 89-95, 188) 
Rooky Comfort chatk.—Maesive fossiliferous, nearly pure white chalk, usually free 
from grit. Thickness 500 ft, at Rocky Comfort, where 100 ft. is exposed and 400 
ft. is penetrated in wells, 1s n continuation into Ark, from Tex, of fm, called 
Dallae Is, and Austin ls. Relations to overlying fms. in Ark. undet, 
151027*—38 38 
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Is upper part of Annona chalk, and of same age as Pecan Gap tongue of 
the Annona, according to 1925 and 1926 work of L. W. Stephenson and 
C. H. Dane. (See C. H. Dane, U. S. G. S. Press Bull. 8825, Sept. 10, 1926; 
I. W. Stephenson, A. A. P. G. Bull, vol 11, No. 1, Jan. 1927; and €. H 
Dane, Ark. GeoL Surv, Bull. 1, 1929.) The Peean Gap chalk is now 
treated by U. S. Geol. Survey as a memb. of Taylor marl. 

Named for exposures at Rocky Comfort, Little River Ca. 


Rocky Gap sandstone. (In Helderberg group.) 

Lower Devoninn: Southwestern Virginia. 

F, M. Swartz, 1929 (Pa. Acad. Sci. Proc., vol 3, p. 80), applied Rooky Gap aa. 
to 10 to 100+ ft. of sandy and cherty beds in SW, Va, extending from Tumbling 
Creek, near Saltsville [Saltville], to Gala, Va. He showed these beds (in section) 
ns underlying Saltsville chert, as correlated with Shriver chert (= Beeraft la.) 
and the older New Scotland Is., and as having nearly their max. thickness in Rocky 
Gap, Va., section, 


TRocky Hill trap. 

Name applied by H. B. Kümmel, 1897 (N. J. Geol. Surv. Ann. Rept. State 
Geol. 1896, p. 62), to a sheet of diabase that intrudes Brunswick and 
Lockntong fms. of Newark group (Upper Triassic) of N. J. Exposed at 
Rocky Hill village, Somerset Co. This local geographic name considered 
unnecessary, and is not used by U. 8. Geol Survey. (See U. S. G. 8. 
Trenton folio, No. 107.) 


Rocky Hill volcanies. 

Pleistocene (late): Hawaii (Oahu Island). 

€. K. Wentworth, 1926 (Bernice P, Bishop Mus. Bull 30, pp. 74-75). Rooky Hut 
basalt [mapped in Tantalus-Roundtop dist.] overlies black ash nnd associated agg! 
[mapped], and the 2 fms. compose Rocky HIN. 

H. T. Stearns, 1935 (Geol and gd. water res. Island of Oahu, Hawnil; Div. Hydroz 
Bull 1), Rocky Hill volcenies—Cinders and basalt, chiefly basalt. Mapped. In 
cluded in lower part of Honolulu yoleanic series [q. v.], Type loc, Rocky Hill 


Rocky Mound limestone member (of Graham formation), 

Pennsylvanian; Central northern Texas (Young County). 

Wallace Lee (Univ, Tex, Bull, soon to be published). The group of Iss. outcropping 
conspicuously on SW. slope of Rocky Mound, 3 mi, NE. of Graham, Young Co., 
and erratically overlain by Avis ss. memb., is here noord Rocky Mound te. memb 
of Graham fm. It comprises the Iss. of No. 8 post-Bunger cycle, and generally 
consists of gray crystalline fossiliferous Is. 33 to 35 ft. thick. Lies about 200 ft. 
ubove Bunger ls, 


Rocky Mountain quartzite, 

Carboniferous: Alberta and British Columbia. 

D. B. Dowling, 1907 (Rept. on Cascade conl basin, Alberta ; Canada Geol, Surv., p. 9) 
Rocky Mtn qtzite, Carbf, Alberta. 

In subsequent Canada Geol Surv. repts (by Shimer, Allan, Daly, Adams and 
Dick, Kindle, and Warren) this fm. has been assigned to Penn. In 1027 
Shimer assigned it to Perm. P. E. Raymond, 1830 (Am. Jour. Scl, Sth, 
vol. 20, p. 200), assigned it to Penn, ( 1). 


Rocky Mountain limestone, 
Cretaceous: Alberta. 
D. B. Dowling, 1915 (Canada Geol Surv. Summ. Rept. 1914, p. 48). 


Rocky Ridge sandstone member (of Pierre shale). 

Upper Cretaceous; Central northern Colorado (Larimer County). 

M, W. Ball 1924 (A, A. P. G. Bull, vol, 8, No. 1, pp. 81-87). Rocky Ridge es. 
was named and mapped [unpublished repta] by A. T. Sehwennensen, E. W. Kram- 
pert, and C. H. Henley. It is 97 ft, thick; Mew 163 ft. below Larimer gs, and 604 
ft, above Terry ss, Forms prominent cHff around N. and E. banks of Rocky Ridge 
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Reservoir [about 4:15 mi. SW. of Wellington, Larimer Co.] and is also prominent 
in cliff outlining Douglas Lake. [See also 1924 entry under Hygiene ss, memb.) 
Is included in Mesaverde fm, 

K. F. Mather, J. Gilluly, nnd R. G. Lusk, 1928 (U. 8. G. S. Bull 790B). Rocky 
Ridge ss. memb. of Pierre sh. reaches thickness of 165 ft.; ordinarily btw, 50 and 
100 ft.; but at many places it merges so gradually into the very sandy sh. which 
overlies and underlies it that no definite top nor bottom can be ascertained. It 
lies O to 170 ft. below Larimer ss, and 300 to 600 ft. above Terry ss. 


Rocky Ridge sandstone member (of Pottsville formation). 

Pennsylvanian: North-central Alabama. 

C. Butts, 1926 (Ala. Geol. Surv. Spec. Rept. No. 14) and 1 (U. 8. G. S, Begsemer- 
Vandiver folio, No, 221), Roċky Ridge ss. memb—Thick-bedded conglomerntic 
quartzose ss., 50 to 100 ft. thick. A memb, of Pottsville fm. in Cahaba field, lying 
about 2,000 ft. above base of Pottsville, Recognized only in Little Cahaba syncline, 
Lies about 900 ft, below Straven cal. memb, and about 2,760 ft. above Chestnut s5. 
mem. 

Named for fact it forms Rocky Ridge, E. and NE. of Cahaba pumping 
station, in NW, part of Vandiver quad. 


Rocky Run conglomerate. 
Upper Devonian: Northeastern Pennsylvania (Pike County). 
J. P. Lesley, 1892 (2d Pa. Geol Sury. Summ. Final Rept., vol. 2, p. 1553). Rocky 
Hun cgl—A very coarse massive ss, with large fish bones, Outerops on Rocky 
Kun, Montour Twp, Pike Co. In view of large number of fish beds known to exist 
in Chemung and Catskill series it is hazardous to identify it with other nsh-bed 
eels, in distant. counties, 


Rocky Woods conglomerate, 

Carboniferous: Southeastern Massachusetts (Taunton area), 

J. B. Woodworth, 1890 (U. 8. G. S. Mon. p. 134, table). Rocky Woods ogl. in- 
celuded in Dighton group. [On p. 185 he says; "In this northern part of the basin 
the several exposures of cel. referred to the Dighton group lie in the inner or 
upper part of synclines, This is true of the Great Rock area in Rehobotli, whence 
the rocks extend eastward to ‘Rocky Woods’ near Taunton." J 


Rod Club sandstone member (of Springer formation). 

Pennsylvaniun: Central southern Oklahoma (Carter County). 

C. W. Tomlinson, 1928 (Okla. Geol Surv. Bull. 40%, pp. 12, 13). Rad Club ss 
nemh—A sandy zone, 250 to 400 ft. thick, containing aevernl sas, ranging up to 
25 ft. in max. individual thickness, Basal memb, of Springer fm. Lies 1,000+ ft. 
below Overbrook ss. mem, 

€. W. Tomlinson, 1929 (Oklu. Geol. Surv, Bull 46, pp. 15-16). Rod Otud sandy 
mont.—Sandy sone, usually coutaining 4 or more ledges, each 2 to 25 ft, thick, of 
rather hard greenish to buff fine- to medium-grained ss. Named for outcrops at 
the smaller Rod and Gun Club lake in NW4j sec. 7, T. 4 S, R. 2 E., on SE. plunging 
nose of Caddo anticline. 


Kodemnr sand. 
A subsurface sand, of Sil. age, in western Ky. 
Rodeo shale. (In Monterey group.) 

Miocene (middle): Western California (San Francisco region). 

A. C, Lawaon, 1914 (U. 8. G. 8, San Francisco folio, No, 19%) Rodeo sh—Bitumi- 
nous sl, mostly chalky and more or less stained with oxide of iron, but locally 
cherty, A subdivision of Monterey group, Underlies Briones gs, and overlies 
Hambre ss Thickness 670 ft. Named for exposures along Rodeo Creck, in NW 
part of Concord quad., Contra Costa Co, 


Rodman limestone, (In Black Hiver group.) 
Middle Ordovician: Central Pennsylvania (Blair to Center Counties). 
C. Butts, 1918 (Am, Jour, Sci, 4th, vol. 46, pp, 525, 583, 537). Rodman ls.—Dark 


crystalline 1s. weathering with rough granülated surface. Thickness 30 ft. Upper 
fm. of Black River group,  Overlles Lowville Is, and underlies Trenton Is. 


Named for exposures at Rodman Station, Blair Co, 
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togers chalk lens, (In Taylor marl.) 

Upper Cretaceous (Gulf series) : Northern central Texas (Bell County) 

W. S. Adkins and M. B. Arick, 1030 (Univ, Tex, Bull 8018, p. 65). Rogers chalk 
lens, in Taylor marl, is probably less than 50 ft. thick, It is a soft marly chalk, 
bluish gray on original exposure, dull grayish white on exposure, with mostly poor 
but locally platy bedding nnd little clay or iron segregations. Fossils, Is overiain 
by 424 ft. of Upper Taylor marl and underlain by 350+ ft. of Lower Taylor marl 
Type loc., sevem] exposures on a small creek from about 1 mi, fo 1% mi, & and 
a little W. of Rogers. Fairly persistent in SE. Bell Co. 

W, S. Adkins, 1933 (Univ. Tex. Bull 3 . pp. 270, 450), placed this chalk below 
Lott chalk and higher than Durango samd 


Rogers Gap division. (In Cynthiana formation.) 

Middle Ordovician: Central Kentueky. 

A. F. Foerste, 1912 (Denison Univ. Sei, Lab. Boll. 17, pp, 19, 
Gap div.—Fossiliferous strata [not described] at base of E 
Regarded as probably contemp, with Economy memb. of Eden, 

^. EF. Foerste, 1914 (Cincinnati Soc, Nat. Hist, Jour, vol, 21, pp. 109-145), describe 
faunn of Rogers Gap beds, and Included them in Cynthiana fm., stating that they 
vere older than Eden 

R. S, Bassler, 1015 (U. 8. Nat. Mux, Hull 92, vol. 2, pL. 2) and 1910 (Md. Geol. 
Surv, Camb, and Ord, voL, p. 51), and A. F. Foerste, 1924 (Canada Dept, Mines 
Geol, Sury, Mem. 138, No. 121 eol ser, chart opp. p. 58), divided Cynthiana fm. 
(of Inte Trenton age) into (descending) Rogers Gap, Gratz, Bromley, and 
Greendale 


49, 44). Rogers 
in central Ky 


Probably named for Rogers Gap, Scott Co, 


Rogersinn series. 

A term applied by €. [R.] Keyes to upper part of the pre-Camb. rocks of 
Mont. and Alberta, and divided by him iuto Donald qizite (above), 5.000 
ft. thick, and Ross qtzite (below), 2,500 ft. thick. Derivation of nimes 
not stated, (See Pan-Am. Geol, vol 44, 1925.) 


Rogers Spring limestone. 

Mississippian (lower): Southeastern Nevada (Muddy Mountains). 

C. R. Longwell, 1921 (Am. Jour. Sci. Sth, vol, 1, p. 46) and 1928 (U. & G. $ 
Bul. 798), Rogers Spring la—Granular 1&5, in part crystalline; beds regular 
and heavy, 1 to 20 ft. thick, dark gray or almost black to light gray; much 
carbonaceous matter; heavy beds of dark fine-grained gizite and siliceous ls, in 
Muddy Peak and Rogers Spring horst probably belong to thie fm. Madison (lower 
Miss.) fossils found 200 ft. above base, Thickness 600-- ft, TWoderlies Biuepolnt 
Is, with probable uneon. and rests on Muddy Peak Ta, with probable discon. 
Occurs along Rogers Spring fault scarp, Clark Co 


Rogersville shale. 

Middle Cambrian: Northeastern Tennessee, southwestern Virginia, and 
western North Carolina, 

M, R. Campbell, 1894 (U. S, G, & Eetiliville follo, No. 12, p. 2). Rogersville sh 
Blue cale, sh. 0 to 120 fr, thick, abundantly fossiliferous and remarkably per 
histent over large area in NE. Tenn. In Carter Valley E. of Cloud Ford the tm 
becomes à dark siliceous Is. which cannot be separated from the lss 
below, Overlies Hutledge 185. and underlics Maryville Ia. [This quad 
loc. 


The foregoing is first appearance in print of Rogersville sh. The fm., 


above and 


Joins typ» 


however, was named by A. Keith, whose description of it in ite type area 
was not published until 1800 (U. S, G. S. Morristown folio, No. 27). He 
described it as consisting chiefly of bright-green argill, shales with occa 
sional beds of thin red sandy sh.; in its eastern and southern nrens 
divided by a bed of massive blue ls.; and in its NW. onterops contains 
many small beds of shaly Is. Thickness TO to 250 ft. Overlies Rutledge 
Is, and underlies Maryville Is. Named for excellent exposures at and 
near Rogersville, Hawkins Co. Tenn. 
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Rogersville limestone. (In Greene formation.) 

Permian: Southwestern Pennsylvania (Greene County). 

J, J. Stevenson, 1907 (Geol. Soc, Am. Bull, vol. 18, pp. 97, 106). Rogeravilie 18.— 
Lies lower than Jollytown [Claysville?] ls. and higher than Purseley vonl In- 
cluded In Greene fm. Is No. VIII of vol. K. Is confined to central Greene Co., 
where it lies 19 to 35 ft. above Ten-mile I. Is an earthy Ia, 

Rogue River group. 
Cretaceous: Southwestern Oregon (Rogue River Valley). 
See under Willamette group 


Rolland granite 
Pre-Cambrinn: Quebec. 
F, F, Osborne, 1935 (Quebec Bur. Mines Rept. Minister Mines 1024-35, pt. E, pp 
18, 10, 24, map). 


Rollins sandstone member (of Mesuverde formation), 
Upper Cretaceous; Central western Colorado (Delta County region). 
W. T. Lee, 1909 (U. 5. G. S. Bull. 341, pp. 20, 23). Rolline as. memb, of Meaaverde 
Im White cliffmaking #4. containing marine invertebrates. Thickness 1004 ft 
Basal memb, of Mesaverde fm, In Grand Mesa coal feld Underles Bowie sh. 
memb., of Mesaverde fm Forms conspicuous cil at Rollins mine, N. of Delta, 
Della Co 


Roll Quarry limestone. 

(*): West-central Vermont, 

E, J, Foyl 1920 (10th Rept. Vt. State Geol, p. 283). “Roll” Quarry I4.—4A black 
platy shaly Is exhibiting slickensides and pyrite. A bluegray massive Is, shot 
with calcite lies beneath the black platy Is. [AI there is about it.) 


Rolls Ford shale member (of MeLeansboro formation), 

Pennsylvanian: Central western Illinois (Springtield quadrangle) 

T. E. Sauvage, 1915 (HL Geol Surv, Bull. 20, pp. 99-107). In MeLceansboro fm., 
biw. coala Nos, €6 and 7, nre several frt, of red mottled shales which are exposed 
at Ralls Ford on Sanzamon River, and constitnte a very characteristic nnd casily 
recognized horizon throughout this region (Springfield quad.]. For convenience 
may be called Malle Ford sh. memb, [In correlation table, pl. 12, he carried this 
name into Peorin section, to N.] 


Some repts spell this name Rolls Ford sh, and the locality is spelled 
Rolls Ford on Springfield topog. map. 


Roma sandstone member (of Fayette formation) 

Eocene (upper): Southern Texas (Starr County) and adjacent part of 
Tamaulipas, Mexico. 

W. G. Kane and G., EB. Gierhart, 1955 (A. A. P. G. Bull, vol 19, No. 9, pp. 1876, 
1388, 1387). Koma ss, memb, of Payette fm.—1n lower part of Fayette fm 
Exposed at Int. Bridge, San Pedro de Roma on Mexican side of Rio Grande from 
Roma [Starr Co.], Tex. Consists of 3602 ft. of soft conrse- to medium grained 
lightgray sm, with several horizons containing hard dark-brown cle, concretion- 

sand others containing brown hard modular ss. masses in very soft sandy 


ary mass 
matrix Several gravelly and conzlomerntic beds near base A few oysters 
throughour the ss, and a good fossiliferous bed of small bivalves at its base 
Lies» 153 ft. above base of Payette fm. in section measured along both sides of 
Rio Grande btw. Roma and Rio Grande City [Starr Co.], Tex. 


Romaine formation 


Ordovician: Quebec (Mingan Islands), 
C, Schuchert and W, H. Twenhofel, 1910 (G 


. Roe. Am. Bull, vol. 21, p. 686). 


Romance arkose. 

PreCambrinn: Northwestern Vermont (Rochester quadrangle), 

W. G. Foye, 1919 (11th Rept. Vt, State Geol, p. 84, In deseription of Rochester 
quad. ) Romance aykose is thought to form basal part of qizite memb. of upper 
Mendon series, of later Alzonklan age, [Probably named for Romance Mtn, in W, 
part of Rochester quad., in Addison Co.] 


1840 


LEXICON OF GEOLOGIC NAMES OF UNITED STATIS 


Rome formation. 


Lower Cambrian: Northwestern Georgia, northern Alahama, western North 
Carolina, eastern Tennessee, and southwestern Virginia. 


E. A. Smitb, 1890 (Ala, Geol Surv. Rept. on Cahaba coal field, p. 140), describan 
nt no definite 


Welsner qtxite as “interpolated in Coosa and Montevallo xh 
horizon but most commonly in their lower parts.” (The Montevallo is now known 
to be ame as Rome fm.) 

C, W. Hayes, 1891 (Geol Soc. Am. Bull., vol. 2, pp. 143-146) and 1592 (Ala. Ge 

Surv. Bull. 4, pp. 31, 2 84-39). Rome a9. and Weisner qtzite,—Sandy shales, AAR., 

and «qtxzites, 2,000 to 3,500 ft. thick, overlying Coosa [Conasasuza] shales ond 

underlying Connausamuz At base several hundred ft. of highly indurated green- 
lah sandy kh,.; suceeeded upward by great thickness of purple or reddish-brown ses 

(generally thjü-bedded and frequently passing into sandy shales), in which are 

intercalated beds of white ss. or qtzite, from a» few ft. to many hundred ft, thick, 

called Weisner qtette. Upper part of fm. consiste of highly colored shales Itome 
sa. and Weisner qtzite are not regarded as distinct fms. but as different litholozie 
types of same fm., due to local differences in condition of sedimentation. 

E. A. Smith, 18904 (Aln. Geol. Surv. geol. map of Aln. with expinnatory text), excluded 
Welaner qtzite from Montevallo sh. (Rome fm.), and treated 1t as a distinct 
fm, resting on the erystalline rocks 

C. W. Ha std (U. 8. G. S. Ringgold folio, No, 2, p- 1), Rome fm.—Sss nnd 
«hales ODO to 4,000 ft, thick, overlying Apison sh. and underlying Connasnuza sh. 
Basal 1,500 to 2,000 ft. (consisting of alternating layers of purple, brown, and 
white asa. interbedded with sandy shales) called Rome as Rest of fm, consists 
ehiefly of brown or dark olive-green shales with some thin siliceous layers. [This 
area adjoins, on N., Home quad., the type loc. of the fm.] 

C. W., Hayes, 1895 (U. S, G. 5. 16th Ann. Rept. pt. 3, pp. 564-559), treated Weisner 
qizite as n distinct fm., in places separated from overlying Rome fm. by a blue 
«iMieeouws bs, which he correlated (erroneousty) with tEenver l». of Tenn, and 
which is now known as Shady dol., 800 to 1,200 ft. thick. (See L. LaForge, Ga 
Geol, Surv. Bull, 55, 1919, pp. 43—45; also C, Butts, Ala, Geol, Surv. Spec, Rept. No 
14, 1926, p. 64.) 

C. W. Hayes, 1002 (U. 8. G. 8. Rome folio, No. 78, p. 2) Rome [m.—Wrilliantly 
colored (various shades of red, purple, green, yellow, and white) thin-bedded tne- 
grained aes. nnd sandy shales, 700 to 1,200 ft. thick, Overlies Beaver [Shady] 1s. 
(which resta on Weisner qtzite), and underlies Conasauga fm. Bosal part, thim- 
bedded red ses. [the Nome gs, lentil of many previous repts] ; top characterized by 
rather heavy bed of white as. Type loc. ix 8 of Rome, Ga [See also deseription 
of Conasauga sh. in regard to drawing top bdy of Rome fm.| 

€. Butts, 1926 (Als. Geol Surv. Spec. Rept. No. 14, p. 65). The Rome fm. (enlled 
“Montevallo or Choccoloeco shales" by Ala, Geol, Surv.) Is a rather heterogeneous 
unit, composed of red sh, green sh., reddish or chocolate as, lightgray, rusty 
weüthering cale. ss, and local beds of fairly pure Is, and dol The red sh. and 
rusty weathering ale, sme, are Ms most characteristic features, "Thickness in Ala 
700 to possibly 4,000 fr. Underlies Conasauga fm, and overlies Shady ls. 


Named for exposures S. of Rome, Ga. 


Home sandstone, 


Lower Cumbrian: Northwestern Georgia and southeastern Tennessee. 

C. W. Hayes, 1894 (U. S. G. &. Ringgold folio, No. 2, columnar-section sheet). Rome 
ss—Purple, brown, ond white ripple-marked sss. interbedded with Sandy shales 
and forming basal part of Rome fm. 


Conflicts with Rome in broader sense. 


Romney shale. 


Middle Devonian: Eastern West Virginia, central and northern Virginia, 
western Maryland, and southern Pennsylvania. 


N, H, Darton, 1892 (Am. Geol, vol 10, pp. 13, 17). Romney sh.—Hnsnt series of 
Dey. sediments im central Appalachian Va., consisting of dark flasile sbales, in 
sreater part black or dark brown, containing occasional thin beds of ss. and Is. 
Thickness 500 to 000 fr. Uneon. overlies Monterey ss. and underlies Jennings fm 


Contains Harmiton fossils, 
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According to G. W. Stose, 1909 (U. 8. G. 8, Mercersburg-Chambersburz, Pr., 
folio, No. 170), E. O. Ulrich, 1911 (G. S. A. Bull., vol. 22), E. M. Kindle, 
1912 (U. S. G. S. Bull, 508), G. W. Stose, 1912 (Pawpiw-Haucoek, Md., 
folio, No. 179), C. Prosser, 1915 (Jour. Geol, vol. 22), G. P. Grimsley, 
1916 (W. Va. Geol, Surv, Rept. on Jefferson, Berkeley, and Morgan Coun- 
ties), G. W. Stose, 1922 (Va. Geol. Surv. Bull, 22), and W. F. Prouty, 1927 
(W. Va, Geol, Surv. Rept. on Hampshire and Hardy Counties) the 
Romney sh. included the Hamilton, Marcellus, and Onondaga, and the 
overlying Jennings fm. included the Genesee, Portage, and Chemung. In 
1932 (Va. Geol. Surv. Bull. 24, pp. 62, 61) and 1988 (Map of Valley of Va. 
and accompanying text) C, Butts did not recognize the presence of any 
beds of unquestioned Genesee age, and divided the beds of Portage ace 
into two parts, to the upper of which he applied the central Pa. name 
Bratiier sh., nnd the lower of which he included in a map unit (which he 
stated consisted "mainly of black &sh.") which he designated Romney sh 

Named for exposures ut Romney, Hampshire Co., W. Va. 


Rondout limestone, (In Caynga group.) 

Silurian: New York. 

J, M, Clarke and C, Schuchert, 1899 (Scl, n. s, vol. 10, pp. 8974-878). Rondout 
waterlime—Underiies Manlius Is. and overlles Salina beds. Named for fine de 
velopment in extensive cement quarrles at and near Rondout. Middle fm. of 
Canyugnn group, 

E, 0. Ulrich and C. Sehuehert, 1901 (N. Y. State Mus Bull 52, pp. 650-853) 
Hondout fm. bs but base of the Manlius, and former is completely transitional 
downward into Coralline Is, We know the Coralline ls. Mes Just below the Rondout 
at Kondout, N. Y, 

C. Schuchert, 1903 (Am. Geol, vol. 31, pp. 160-170), restricted Rondout ls. 
to upper part (39 ft. at Sehoharie) of strata originally apparently in- 
cluded under that name, and applied Cobleskill Is. to the 7 to 30 ft. or 
more of strata formerly called “Coralline 1s," 
basal part of the Rondont as originally defined, since it overlies Sulina 
fm. He stated; Clarke and Sehuchert in proposing Rondowt intended 
to apply this name to the “Waterlime” fm. characterized by an abundance 
of Hurypterus, It now turns out that the fm. at type loc. at Rondont, 
N. Y. is younger and lies nbove Cobleskill memb. of the Manlius, and it 
has therefore lost its intended significance. He also stated that the 
Cobleskill is inseparably connected with Rondout memb., and that it 
overlies Bertie fm, of the Sulina. In this 1902 paper Sehuehert assigned 
the Rondout to Cayugan, as before. This has for many years been the 
commonly accepted definition of Rondout Is. 

C. A. Hartnagel, 1908. (Am. Geol. vol. 31, pp. 160-175), described Rondout 
waterlime as consisting of O to 40 ft. of sandy hydraulic ls, underlying 
Manlius Is. and overlying Cobleskill Is. In 1905 (N. Y. State Mus. Bull. 
82) J. M. Clarke and D. D. Luther described the Rondout of Tully quad. 
as consisting of 40 ft. of hard dark blue-gray dolomitic ls. weathering 
light drab, in layers 6 in, to 2 ft. thick; overlain by Manlius Is. and 
underlain by Cobleskill dol. In 1906 A, W. Grabau described the Rondout 
of Schoharie Valley as consisting of 42 ft. of mostly time mudrocks, 
but with frequent layers of more aren, texture, and at base a 6-ft. “coment 
bed,” bluish gray, massively bedded: rests on Cobleskill is. and is overlain 
by Manlius Is. 

E. O. Ulrich in 1918 (Md. Geol. Surv. Lower Dev. vol, pp. 115-116) 
assigned the Rondont to Lower Dev., called the overlying fm, Keyser la. 
(a name taken from W. Va. and stated by Ulrich to replace “the Man- 


and apparently composing 
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lius of the literature"), called the underlying fm. Decker Ferry (which 
he also ineluded in Dev.), and stated that typical Manlius is of SiL age, 
is older than Decker Js,, and rests on Cobleskill Is. In same volume C. K. 
Swartz, C. Schuehert, and C. S. Prosser classified the Rondout of N. Y. 
and N. J. as Lower Dev, Geologists generally continued to place Rondout 
in Sil, which is where Sehuchert's 1924 textbook of geol, placed it, also 
R. Ruedemann, 1930 (N. Y. State Mus. Bull. 285, p. 41). 

W. Goldring, 1931-(N. Y. State Mus. Hdb, 10) and 1935 (N. Y. State Mus 
Bull. 302), included Rondout in Sil, and placed it below Manlius Is, and 
above Cobleskill Is. 


Ronkonkoma moraine, 

Pleistocene (Wiseonsin stage): Southeastern New York (Long Island). 

A. C. Veatch, 1903 (Jour. Geol, vol. 11. pp. 766-776). Ronkonkoma moraine, nare 
proposed by M. D, Fuller im manuseript discussion, Assigned to eatly Wisconsin 
Older thun Harborhill moraine, and followed Vineyard interval of uplift and 
erosion, 

M. L. Fuller, 1914 (U. 8. G. S. P. P. 82). Enrly part of Wisconsin stage of Missis- 
sippi Valley Is represented on Long Island by Harbor HIN or inner moraine (0 to 
30 ft. thick) and associated till and outwash and Ronkonkoma or outer moraine 
(0 to 150 ft. thick) and associated till and outwash. 

J. B. Woodworth and E. Wigglesworth, 1934 (Harvard Coll. Mus, Comp. Zool. Mem,, 
vol. 52). Probable equiv. of Ronkonkoma moruine om Cape Cod is designated ux 
Nantucket moraine. 


Ronkonkoma substage. 
The time during which Ronkonkoma moraine was deposited, 


Rooney chert member. 

Mississippian: Northwestern Montana. 

€. F. Deiss, 1923 (Mont. Bur. Mines and Geol Mem. 6, pp, 14, 47, and passim) 
Rooney chert memb. of Madison 18.—8hows 3 striking differences when compared 
with underlying Dean Lake chert: (1) The chert ls white; (2) it is usually in 
form of grossly vesicular nodules which break down to form angular fragments 
averaging 1 to 1% in. diam.; (%) the Iss, that form great bulk of the Rooney 
are always light-colored, in contrast to those forming part of Dean Lake memb. 
Rocks of entire memb, are massive, generally coarsely crystalline cream-colored 
lss. interbedded at irregular intervals with thin zones of calc. buff sh., and with 
white to while-gray chert disseminated throughout. Thickness 202 to S78 ft. 
FossHiferous throughout Forms upper part and top of higher peak of Lone 
Butte, where it is well exposed. Type foc. on S. slope of top of Lone Butte, i! 
SES sec, 23, T, 23 N., R. 18 W, 


Roosville formation. 

Pre-Cambrian: Southern British Columbia. 

R, A. Daly, 1912 (Canada Geol. Surv., Dept. Mines Mem. 38, map 2, 114"30" to 115*). 
Rooaville fm.—Light-zreen and "uv thin-bedded. meturgillite. Overlies Phillips 
fm, [Assigned to Middle Comb. (7), but correlated with fms. which U. S. Geol. 
Survey classifies as pre-Camb. Later Canadian repte assign it to Belt series.) 

R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, pp. 109--, table 
at 178). ARoosvile fm.—Chlefly thin-bedded light-green, light-cray, and greenish 
gray siliceous metargillite bearing thin, more gtzitic interbeda Weathers light 
gray or brownish gray. Thickness 600+ ft, No fossils. "Top fm. of Galton 
series, Conformably overlies Phillips fm. Appeara to be younger than any beds 
of Lewis series. May prove to be=upper div. of the Kintla or may represent 
westward extension of à distinct fm. Top removed by erosion. Named for post- 
office recently opened on Philips Creek, at Roosville, B. C, 


tRosalie granite. 

Pre-Cambrian: Central northern Colorado (Georgetown quadrangle). 

S. H. Ball, 1906 (Am. Jour, Scl, 4th, vol. 21, p. 383). Rosalie granite,—Biotite 
granite; massive granular rock, whose predominant constituent is a sulmon-pink 
microeline often showing carlabad twinning. Forma ridge btw. Mount Evans and 
Mount Rosalie. Cuts the quartz monzonite and le intruded by Silver Plume granite, 
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T, 8, Lovering, 1929 (Colo, Sct. Soc. Proc, vol 12, pp. 68-70). “Rosalie” granite 
i^ same as Pikes Peak granite Later name has priority, so "Rosalie" is 
nbandoned 

tRosamond series 

Tertiary (Miocene?) : Southeastern California (southenstern Kern County 

und northern Los Angeles County). 


0. H. Her y, April 1902 (Calif. Univ. Pub., Dept. Geol, Ball, vol 3, pl. 1, map), 
[On legend of map Aeosamond series appears btw, Cret. shales below and Escondido 


series above, and la mapped to N. of Rosamond, Kern Ca, 
©, IH. Hershey, 1902 (Am, Geol, vol, 29, pp, 349-3 Rosamond series —A 
rhyolite series, 1,650 ft. thick, consisting of interbedded as. and rhyolite tuf 
"d Java.  Uneon. underties Barstow series, Type 


with one massive bed of dark 
section near Rosamond Station. 

J. €. Merriam, 1019 (Calif. Univ. Pub., Dept. Geol. Bull, vol. 11, No. 5, pp. 440 

448), While the name Rosamond series may tentatively be used for middle and 

late Tert. sediments of Mobave area, it has not been demonstrated that the 

several fina, represented are as closely related in thelr depositional history as they 

appeared in first inyestigntions. If Barstow fm. is a memb. of Rosamond sertes 

of Hershey it is a Inte memb, It will be recognized as a div. of Rosamond sertes, 

It is doubtful if Rosamond series comprises sediments of the stage represented 

at Ricardo, 

D, Hulin, 1926 (Calif. State Min. Bur. Bull, 95), assigned Rosamond series to 

upper Mio 

E, €, Simpaon, 1934 (Calf, Dept, Nat. Res, Div. Mines, Calif, Jour, Mines and 
Geol, vol. 30, No. 4, p. 400). Only fossils found in Rosamond fm. of Elisabeth 
Lake «quad, are reeds, calc. algae, and fragmenta of siieifled wood, all rather 
useless im correlation But abundant mammalian remains bave been found in 
upper members of Rosamond fm. at Barstow and determined by J. C. Merriam 
(1919) to be upper Mio This age may be accepted as not far wrong for the 
Rosamond of Elizabeth Lake quad. 

€. D. Hulin, 1934 (p. 420 of hook cited above under E, C, Simpson) Age of middle 
nnd upper phases of Rosamond series con be fixed as early Upper Mio. on basis 
of vertebrate fossils in Barstow syneline; and it appears probable base of the 
Rosamond 1s not older than Middle Mio., but this needs verification 


m 


Rosario formation. 
Cretaceous: Mexico (Baja California). 
F. M. Anderson and G. D. Hanna, 1935 (Calif. Acad. Scl Proc, 4th ser, vol, 25, 
No 1, p. T). 


Rosebud beds, 

Miocene (lower and early middle): Central southern South Dakota. 

W. D. Matthew and J. W. Gidley, 1904 (Am. Mus, Nat, Hist, Bull, vol. 20, pp. 
241-246) The lower Mio. fm. (probably the lowest stage of the lower Mio.) 
of southern S. Dak., for which we propose the Focal term Rosebud beds, Beat 
exposed along Little White River and in vicinity of Rosebud Agency ['l'odd Co,]. 

Closely resembles portions of upper Oliz, beds, both in character and general 
nppearance, except that they contain a little more sand.  Lithology of th 
river and plains deposits is so unrelable that paleontological evidence 18 neces 
sary to determine horizon, Overlain uncon, by Loup Fork beds (uppermost Mio.) 
No traces of middle Mio. in region. Is possibly- Gering beds of Darton in NW. 


corner of Nebr. 

It, F. Osborn, 1909 (U. S. G. 8. Bull 361, p. 65), shows these beds as of lower 
and early middle Mio age, amd as=Arikuree fm, of NW. Nebr. and 8E. Wyo. 
Arlkaree has priority 


Rose Canyon shale 

Eocene: Southern California (San Diego County), 

M. A, Hanna, 1926 (Calif. Univ. Pub., Dept. Geol. Sci. Bull, vol, 16, No. 7, pp, 187- 
246). Rose Canyon sh—Mudatones, gray shales, fine sands, egls., and a few thin 
beds of Is. The sss, nre usually fine-grained and vary from light to dark brown 
Lower part is cross-bedded. Thickness about 800 ft. Is upper div. of La Jolla fm 
Discon. underlies Poway cel. and grades into underlying Torrey sand In NW. 
part of quad, rests with marked angular uncon. on Black Mtn volennics, Named 
for exposures at bie bend in Rose Canyon, La Jolla quad. Contains brackish water 
fauna. 
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Rosedale member, 
Upper Ordovician: Toronto, Cannda. 
W. A. Parks, 1924 (Geol. Soc, Am. Bull, vol, 35, pp. 102—104). 


See quotation nnder Dundas fm. Type loc. not stated. 


Rosedale gas sand. 

A subsurface sand, 40 to 85 ft, thick, in Pottsville fm. (Penn.) of W. Va. 
Believed to correspond to Guyandot ss. memb. The Rosedale salt sand is 
an older sand and believed to correspond to Sharon egi. memb. of Potts 
ville fm. The sands were named for occurrence near Rosedale, Braxton 
Con W., Va 


Rose Hill formation. 
Silurian (Niagaran): Maryland, northern Virginia, and Pennsylvania 
C, K, Swartz, 1923 (Md. Geol. Surv. Sil. voL, see index), introduced Rowe Hil fm 


for pre Rochester part of Clinton group (as he called the Clinton) of Md Defined 
it ag consisting of 300 to 550 ft, of fossiliferous sh. interbedded with subordinate 


amounts of thin argill, ss and a few bands of 15; the sb, being argil. thin 
bedded, fissile, of drab or olive color, but with pink or reddish beds in upper part 
Comprises all beds in Md. btw. top of Tuscarora fm. and base of Keefer sa, and 
is divisible Into: (1) Upper sh. beda with some purplish bands and some thin Isa.: 
(2) Cresaptown iron 88, 10 to 30 ft, ; (3) lower sh. and ss. beds, 175 ft Named 
for exposures on Rose Hill, Cumberland, Md, Correlated with pre-Rochester part 
of Clinton of N. Y. by it» “fauna, lithology, «trat. position and geographic v. 
tian,’ [Swarts expressed opinion that Clinton might still fttingly be rı 
for rhe beds beneath the strata containing the Rochester fauna, although 


At least of the iron ores occur in the beds assigned to the Rochester by Ulrich."] 
In several subsequent repts (1990, 1931, and 1964) Swartz continued to use 
this name. 


Rose Island arkoge, 


Carboniferous: Southern Rhode Island. 


A, F. Foerste, 1899 (U. S. G. S, Mon, 33, pp. 308, 880). Rose Island. arhave Occurs 
on Hose Island [one of wport Harbor Islands]. Probably contemp., with some 
part of Aquidneck xh, series, Not so thick as Conanicut arkose, 


A purt of Wamsutta fm, as mapped by B. K. Emerson, U. S. G. S, Bull. 597, 
1911. 


Rosendale limestone member (of Salina formation), 

Silurian: Eastern New York. 

J. Hall, 1893 (N. Y, State Mus. 46th Ann. Rept., pp, 156, 159), At Rosendale [Ulster 
Co,] we find most southern exposure of these high escarpments of Lower Helder- 
berg les. underlain by a great development of the Waterlime, whieh is here exten 
sively manufactured into hydraulic cement [p. 156] It is only those parts of 
Waterlime group (=Resendale ly.) where these turbid sediments are not deposited, 
that the characteristic fauna of that borizon, the Eurypteridae, flourish. Ip. 150.] 


In 18M (N. Y. State Geol. 13th Ann. Rept., pp. 15-18) James Hall ineluded 
in Salina "group" the "waterlime" extensively quarried at Rosendale, 
Ulster Co, [8 mi, SW. of Kingston}. 


C, A. Hartnagel, 1905 (N. Y. State Mus, Bull, 80, pp. 342-357). Rosendale cement — 
Lower cement bed at Rosendale and High Falls Thickness 14 fi Holds stent. 
position of Bertie waterlime of western N, Y., which ls characterized by Jurgpterux 
fauna, Absence of Lurypterue from Rosendale bed of eastern N. Y. le attributed 
to faet that this section of State belonged to another sea province, We therefore 
propose to meet this difference im the E. by Introducing Rosendale cement for lower 
cement bed in Ulster and adjoining counties Is top memb, of Salina beds, 
Overlain by Cobleskill Is. and underlain by Wilbur Is, 


In 1913 (Md. Geol. Surv. Lower Dev. vol) C, K. Swartz, C. Sehuchert, 
und C, S, Prosser classified the Rosendale as Lower Dev, but later 
Schuchert (1924 Textbook of geology) assigned it to Sil, (Cayugan). 
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Is top memb, of Salina fm, in eastern N. Y,, and is thus classified by N. Y 
State Survey and U, S. Geol. Survey. 


See also under Bertie Is. memb. 


Rosewood shale. (In Osage group.) 
M qJippian: Western and northern Kentucky and southeastern Indiana 
€, Butts 1915 (Ky. Geol Surv., 4th &er, vol 3, pt. 2, p. 150). Rosewood sh.— 
Bluish-gray, unevenly tsaile and siliceous ah., 100 ft, thick, Middle fm. of Osage 
group in Jefferson Co, Ky Underliex Holtselaw ss, and overlies Kenwood ss, The 
Riverside ss, of Ind, is represented in Rosewood sh. and probably in lower part 
of Holtselaw aa. Is "Knob" sh. of early repte. Contains Keokuk fossils 
E. R. Cumings, 1922 (Hdb. Ind. Geol, pt. 4. Sep, Pub. 21, pp. 408, 489, 490). It 
a synonym of Riverside ss.. which has 


seems very probable that Jfolteclaw as, i 
priority and ik therefore used by writer for the ke. overlying Rosewood sh, and 
underlying Warsaw (Harrodsburg) ia. In Ind. The Rosewood bas not been cer 
tainly identifled N, of Clark Cù., Ind 

P. B. Stockdale, 1931 (Ind. Dept. Cong. Div, Geol. Pub, 98, pp. 52, 111, 124). Above 
Kenwood ss, of Butts (1915, pp. 150-151), which is here included in New Provi 
dence fm., ia a very fine-grained gsiltstone, 125: ft, thick in Floyd Co, Ind, 
whieh weathers to a decided shaly appearance, This siltstone, which is [in part] 
the Rosewood ah, of Butts, is here named Locust Point fm, The rest of Rosewood 
ah, of Butta and his overlying thin Holtselaw ss, are here included in Carwood tm 
Writer concludes, from great number of observations In Ind. and adjacent Ky., 
that upper part of Butte’ "Rosewood" cannot be differentiated Utholagically from 
Butt» “Holteclaw #8," where exposures with same degree of weathering are 
compared Butts apparently based his subdivisions “Rosewood sh," and “Holte- 

ge brachio 


claw ss," partly upon faunal characteristics, believing tha! certain bi 
pods were restricted to "Holtselaw ss," Butts’ list of “Rosewood sb." fauna did not 
include Orthotetes keokuk or Syringothyris tortus, but writer found former fossil 
well dowm in "Rosewood sh." In numerous Ind, exposures "typical Holtselaw 
fossils" occur 125 ft. below top of Holtsclaw sw, Type loe, of “Rosewood sh." is 
also Objectionable Instead of Village of Rosewood, Harrison Co, Ind, “being 
located on the outcrop of the sh,” as stated by Butis (1915, p. 150), 1t is situated 
on the alluvium of Ohio River, and lies much higher than the rock to which 
Butts applied the name “Rosewood” in Jefferson Co, Ky The tase of bluff 
nearest village of Rosewood is about 125 ft. above base of Butte’ “Rosewood sb 
As the rocks in lower part of bluff are covered, but little exposure of rock can be 
found that belongs to the 190-foot strat, interval of the Jefferson Cos Ky.. "Rose 
wood sh." The facts all indicate that rhe term “Rosewood” is unsuitable and 
cunfurine The misapplication of “Hollaclaw’ in Ind. has also added to the 
confusion [see p, 125 of book cited] All facte oppose placing dividing plane at 
position given by Butts and call for m resubdivision and renaming of the rocks 
[See also under Carwood fm, and Locust Point fm.] 


Rosiclare sandstone member (of Ste, Genevieve limestone) 
Mississippian: Western Kentucky and southern Illinois 
E. O, Ulrich and W. 8. T. Smith, 1905 (U. S. G. 8. P. P. 86, pp. 24, 40). Rosiclare 
"m Highly cale, $*, laminated, soft, and porous; 1 to 25 ft, thick; of lightred 
or reddish-brown color in natural exposures, Middle memb. of Ste. Genevieve la. 
Underliés3 Ohara is. mem and overlies Fredonia lx, meand 


Named for Rosiclare, Hardin Co, UL Typical development in Ohio River 
bluff just below town. 


Rosita andesite, 
Tertiary (Eocene): Central southern Colorado (Silver Clift-Rosita region, 
Custer County). 
W. Cross, 1806 (U. S. G. 8. 17th Ann. Rept., pt. 2. p. 280). Rovita andesite tuff 
and breceta.—Massive andesite, breccia, an tuff. Chief occurrence is beneath 
and about town of Rosita, “whence the local name” 


Roslyn formation. 
Eocene; Central Washington (Mount Stuart and Snoqualmie quadrangles) 


I, C, Russell, 1900 (U. S. G. S, 20th Ann. Rept, pt. 2, pp, 1006137, map), Rostyn as, 
Thick-bedded Hght-colored ss, at top and base; rest of fin, sbnles and coals, latter 
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mined at Roslyn; locally includes a sheet of Columbia [River] hasnlt resting on 
100 to 150 ft. of tuff. ‘otal thickness of fm, 200 to 3,500+ ft. Separated from 
overlying Ellensburg ss. by several later sheets of Columbia [Hiver] lava and 
associated tuffs. Overlies lowest sheet of Columbia [River] lava. Fossil] plants 
assigned to Eo. by F. H. Knowlton. 

G. O. Smith, 1903 (U. S. G. S. P. P. 19), Roslyn fm, (Eo,) rests on 'Tennawny 
basalt (Eo.). [See also U. S. G. S. Mount Stuart folio, No. 106, 1904, and 
Snoqualmie folio, No. 139, 1906, both by G. O, Smith.] 


Ross limestone member (of Olive Hill formation) 

Lower Devonian (Helderbergian): Western Tennessee. 

A. F. Foerste, 1902 (Tour, Geol., vol, 11, pp. 579, 685). [See explanation in 1903 
item under Pyburn ts.] 

€. O. Dunbar, 1918 (Am. Jour. Sci., 4th, vol. 46, p. 739). Rose ts. memb 
Impure dense fine-grained thfa-bedded cherty ls. in layers 2 to 5 in. thick; hard 
and compact when fresh; weathers to soft, porous shaly ss. of rusty-brown color 
Thickness 0 to SO+ ft. Heretofore regarded as oldest Dev, bed in Tenn. Basal 
memb, of Olive Hill fm.  Uncon. overlies Rockhouse sh, (basal Dev.) to S, but 
to N. rests on Decatur Is. 


Named for exposures on Ross farm, near Sulphur Spring, Hardin Co. 


Rose quartzite 
Pre«Cumbrian: British Columbia. 


R. A. Daly, 1013 (12th Int. Geol. Cong. Guidebook S, p. 147) Ineloded 1n. Beltian 
series, 


tRoss limestone, (Lower Trinssic.) 
See Ross Fork 18., the approved name. 


Ross Brook formation. 
Silurian: Nova Scotia. 
M. X. Williams, 1911 (Canada Geol, Surv. Summ. Rept, 1910, p. 240). 


Ross Fork limestone. (Of Thaynes group.) 

Lower Triassic: Southeastern Idaho, 

G, R. Mansfield, 1915 (Wash, Acad. Sci. Jour., vol. 5, p. 492) and 1916 (Wash, Acad. 
Scl. Jour., vol. 6, Jan., 1916, pp. 33, 35). Ross la—Consists of (descending): (1) 
500+ ft. of dense calc. sh., gray to olive greenish, weathering brown to yellow ; 
(2) 800+ ft. of massively bedded and thin-bedded gray to brown Iss. with large 
numbers of small brachiopods and pelecypods, with intervening shales; 2) 
Meekoceras sone, consisting of 50 ft. of gray to reddish-brown Iss. Thickness of 
fm. 1,350-- ft. Is basal fm. of Thaynes group in Fort Hall Ind. Reg, Con- 
formably underlies Fort Hall fm. and conformably overlies Woodside sh, Named 
for Ross Fork Creek, 1n upper waters of which it is well exposed. 

G. R. Mansfield, 1920 (U. S. G. S. Bull. 713, p. 46, nnd Bul. 716, p. 128). Rose 
Fork ls, previously described under name ose ls. [preoccupied by a Lower Dev, 
Is, in Tenn.]. 


Rossian series. 
A term employed by €. [R.] Keyes to cover rocks of Cordilleran region 
interpreted by him os formed during Keweenawan epoch. (See Iowa 
Acad. Sci. Proc, vol. 24, p. 56, 1917.) Probably covers Ross qtzite of Daly. 


Rossie intrusive complex. 

Pre-Cambrian: Northwestern New York (St. Lawrence County). 

A. F. Buddington, 1920 (N. Y. State Mus, Bull. 281, pp. 81-36, 80). Rossio intrusive 
complex, mapped in Hammond quad. near Rossie., Intrudes Grenville series. 
Consists of gabbro, diorite, quartz dlorite, ete, [According to p. 52 the Rossie 
phacolith belongs to his Hermon type of granite.) 

See also Buddington, 1984 (N. Y. State Mus. Bull 296, pp. 105-108, 149, 

ete.). 
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Ross Lake shale member (of Ptarmigan formation). 
Middle Cambrian: Alberta and British Columbia. 
C. D. Wnleott, 1017 (Smithsonian Misc. Coll, vol. 67, No. 1, Pub. 2444, pp. 1-5) 
Ross Lake sh. memb, of Ptarmigan fm. is name proposed for the 7 to 11 ft, of 
era of gray 13., carrying 
Type loc, ig 


durk-gray fine siliceous sh. with local filets and thin Ia 
AJIbertella fauna and lying about 100 fr. below top of Ptarmigan fm 
Cit above Rose Lake, 1 mi. &-8W, of Stephen Station on Continental Divide and 
S. of Canadian Pacific Hy. [Mauna listed.] It may be an error to Include Rosa 


Lake kh, with ite Aldertella fauna, in Ptarmigan fm. That is problem for future 


worker in field to determine 


Rossland voleanie group 
Age? (Carboniferous?, Trinssic?, Jurassic?): Southern British Colombia 
and northeastern Washington 
R. A. Daly, 1912 (Canada Geol Surv, Dept, Mines Mem, 58, mapa 7, 8, O, 117 
115'30^). Rossland volcanic fm.—lows and pyrociaatic deposits of Iatites, andes- 
ites, and basalt. [Mapped at and around Rossland, B. C., just N. of Int, Bdy. 
Assigned to Carbs. to Oret. (F).] 
O. E. LeRoy, 1012 (Canada Geol Surv. Summ. Rept, 1911, p. 1423), [Assigned to 


to 


Carbf, and post-Carbf.] 
R. A. Daly, 1913 (Canada Dept, Int, Rept, Chief Ast. 1910, vol. 2, pp. 325, St 
If ia future Rossland voleanio group can be analyzed with sufficient accuracy to 
permit of its subdivision on the map, it would be appropriate tò reserve the name 
for the latitic luvns nnd associated pyroclaeties, for these seem to be the dominant 


vete.) 


extrusives of the arca. 
C. E. Weaver, 1920 (Wash, Geol Surv. Boll 20, pp. 47—19) Rosstand voloante 
of lavas and tuff, Extends along Int. Bdy for distance 


Series. —Voluminous series 
` and Jurassic 


of one-half width of Stevens Co, Wash, Has been referred to Triass 
Overlies Pend Oreille group 


but may include also lavas of Tert, age 
KR. W. Gornnson, 1924 (Am. Jour. Sci, Sth, vol, 8, p. 69) Rossland group te Trinasic 


Rossland monzonite. 
Southern British Columbia and northeastern Washington. 
117?530* to 118") 


Mesozoic 
R. A. Daly, 1912 (Canada Geol, Rury, Dept, Mines Mem, 38, map 8, 


Rossland mongonite (stocki, Mesozolc, 
R. A, Daly, 1913 (Canada Dept. Int. Rept. Chief Ast, 1010, vol. 2, p, 337) 
River, Underlies city 


Rossland 
monzontte—Shonkinitie rocks; hornhlendite at Columbia 
of Rossland [B. C., just N. of Int. Bdy] Assigned to Mesozoic, Dr. Young hus 
suggested possible Jurassic oge for this monzonite, 
Hossland alkali granite, 
O. E, Le Roy, 1913 (12th Int, Geol. Cony. 
Columbia. 


Guidebook 9, p. 62) Tertiary, British 


Rossland Mountain group. 
It, A. Daly, 1913 (Canadn Dept. Int. Rept, Chief Ast. 1910, vol, 2, p. 319) Ross- 
land Min group, Wash. and B. C. [Apparently same as Kossland volcanic group.] 


Rossville shales and sandstone 
Pennsylvanian: Northeastern Kansas. 
J. W. Bede, 1898 (Kane, Acad. Sci, Trans.. vol. 15, p. 31). Rossrilte shales and ik= 
Nearly unfossHiferous shales and soft- se. of warlous colors, with occasional 
about 100 ft. [Irom statement on p. 28 appear to con 
Upper Coal Measures in Shawnee Co, aud to overlie Dover 


streaks of Is, Thickn 
etitute topmost part « 


ix.) 
K, C. Moore, 1956 (Kans. Geol, Surv. Bull. 22, pp. 235, 255), discarded this 


but did not explain its limits, 


term 


Apparently named for Rossville, Shawnee Co, 


Rotten limestone. 
Upper Cretaceous: Alabama, western Tennessee, and Mississippi. 
A. Winchell, I857 (Am. Ass. Adv, Sei. Proc., vol. 10, pt. 2, p. 91), appears 
to have been the first to use "Rotten Is.” in n titular sense although M, 
Toomey, 1850 (Geol. Aln.. Ist Rept.), and perhaps earlier repts, divided 
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the Cret. rocks of Ala. into rotten Is. above and maris, ete. below. Tne 
first geogrnphie name introduced to replace this descriptive term was 
"Tombigbee chalk” (preoccupied), The second geographic name appears 
to be "Demopolis. The third geographic name was “Selma chalk," by 
which name “Rotten 15," has been known since 1894 


" 


Roubidoux formation. 
Lower Ordovician (Beekmantown): Eastern and centra! Missonri, 


F. L. Nason, 1892 (Mo. Geol. Surv. vol, 2, pp. vil, 12, 93, 114-115) Roubldowr ts — 
Fosslliferous sss. oversprending Ozark region from Cabool to Gasconade City and 
from Salem to Doniphan, embracing much, if not all, of what has been ealled 
Second ss, and will undoubtedly include the areas of socalled Firet kw, as wen 
which is helieved to be same as Second as, The Roubidoux is upper fm. of Ozark 
series.  Overlies Gasconnde 1&, the lower fm. of Ozark series, 

C. R. Keyes, 1894 (Mo, Geol, Surv, vol. 4) Roubidour as.. 0 to T5 ft. thick, under 
lies First Maz. Is. and uncon. overlies Second Mog. Is, Is— First or Saccheroidal 
ae. and not believed — St. Peter ss, 

A. Winslow, 1894 (Mo. Geol. Surv, vols, 6 and 7), nnd 1885 (Am. Geol., vol. 15. pp 
81-80). Roubidour or Succharoidal ss. overlies Jefferson City 1s., and i8 Joachim 
ls, and Crystal City 85. 

C. F. Marbut, 1904 (The State of Mo.. pp. 63-70). Roubidouw na. underlies Jeferson 
City 1s. and overlies Gasconade 13, 

E. M. Shepard, 1904 (Bradley Geol Field Sta. Drury Coll. Bull, vol. 1, pt. 1, pp 
41-42). Roubidour s8., 100 ft. thick, underlies Jefferson City ls.. overlies Gaacon 
ade 13., and is= Moreau ss. and St. Elizabeth in part 

E. R. Buckley, 1905 (Mo. Bur. Geol. and Mines vol, 
of Nason, Winslow, nnd Marbut is= Bolin Creek ss.. upper part of St. Eligibeth. fm 

H. F. Bain and E. O. Ulrich, 1905 (U. & G. 8S. Bull. 267), Rowhidouw frn—A com 
plex of ss, chert, qtzite, dol, and sh, of uncertain thickness amd areal ex 
Thickness TO to 5-4- ft. Underlies Jefferson City 1s. and overlies Gasconade lk 
Includes Bolin Creek as. memb, Is—Second s&, Moreau aa,, St. Elizabeth fm. ane 
doubtfully Marshfield ss. and Bolivar ss. [This is commonly accepted definition 
of Roubidoux fm.] 

C. L. Dake, 1922. (See under Bolin 48, memb.) 


Named for Roubidoux Creek, Mo. (in Texas and Pulaski Counties). 


24 ser, pp. 3-9). Rowhideur as 


Rough Creek bed. (In Strawn formation.) 
Pennsylvanian: Central Texas 
N. F. Drake, 1893 (Tex. Geol Surv. 4th Ann, Rept. pt. 1l. pp. 274—383) Rough 
Creek bed.—1n descending order: 25 to 40 ft, of . partly massive; 50 ft, of blue 
sandy clay; and 150 ft. of sss, usually massive nnd containing considerable eg, 
especially at top. Memb, of Strawn div Underlles Buffalo Creek ted and overlies 
Hanna Valley bed. 


Named for Rough Creek, Mills Co. 


tRongh Creek shale member (of Tosnns formation). 

Pennsylvanian: Western Texas (Marathon region, Brewster County). 

J. A, Udden, C. L. Baker, nnd E. Böse. 1916 (Univ. Tex. Bur. Econ, Geol. and Tech 
Bull, 44, p. 45). Rough Creek sh. memb.—Hard, compact, and brittle darkgreen 
occasionally black sh.. 865 ft. thick, Basal memb. of 'Tesnus fm. Probably disap 
pear» in E. part of Marathon region. [Type loc, not stated, ] 


Because of prior use of Rough Creek for a Penn, deposit in central Tex. the 
U. S. Geol, Survey has discarded this name nnd calls the bed lower sh 
memb. of "'esnus fm. 

Named for exposures on Rough Creek, in Dove Mtn quad, 


Roulet conglomerate. 
Upper Devonian; Central northern Pennsylvania (Potter County). 
C, A. Ashburner, 1880 (2d Pa, Geol. Surv. Rept. Go pp, 07-104). Roulet cot. is name 
given to Mr. Sherwood's Chemung cel, supposed by him to be represented by 
scattered blocks in vicinity of Roulet [Potter Co.] From position of the scattered 
masses at Hebron I think it more than probable that they have descended from 
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the stratum which may form top of Oswayo Mtns at the rond crossing. In other 
words the exposure of Mr, Sherwood's typical Chemung cel. would be above the 
exposure of his typical Pocono 

Apparently named for Roulette (Potter Co.), the spelling adopted by U, 8 
Geog. Bd. and U, S, Postal Guide. 


Roulette conglomerate. (See above.) 


Round Knob horizon (alse shale member), (In Conemaugh formation.) 
Pennsylyaniun: Eastern Ohio and western Pennsylvania. 


D. D. Condit, 1912 (Obio Geol. Surv., 4th ser, Bul. 17, p. 85). Round Anob hori 
con—Purplered clay to deep-red even-bedded sh, 34 ft. (hick, designated “Pitts 
burg red sh," by 1, C. White In many places entirely replaced by crossbedded. s8., 
the Raltsburg ss, of Stevenson.  Underlies Harlem coal and overlies Barton coal 
A memb, of Conemauzh fm 

W. Stour and R. E. Lamborn, 1024 (Ohio Geol. Surv., 4th ser, Bull. 28, p. 342), 
called these beds Round Knob ah. memb, and gave their thickness ax O to SO ft. 
“Normal position is btw, Harlem and Barton coals, but tocally it extends up to 
Ames Is. and down to Anderson conl Is usually red, but also gray, yellow, and 
buff 


Named for Round Knob, a hill in Madison Twp, Columbiana Co., Ohio. 


Round Mountain silt. 
Miocene; Southern California (Kern County). 


A, Diepenbrock, 1933 (Calif. Oil Fields, Div, Oll and Gas, vol, 19, No, 2, pp, 14, 14, 
pL 2). Upper Temdtor (Hound Mtn sitt).—1n wells in Round Mtn and Mount Pose 
oH fields, NE. of Bakersticld, Kern Co. Consists, in Mount Poso feld, of 220 ft. of 
gray and brown siltstone including a 50-ft, bed of diatomite TO ft, below top, and 
57 ft. of gray silty sand 3 ft above base, Overlies Middle Temblor (Olcese 
anand). 


Round Rock member (of Esmeralda formation). 

Miocene (upper): Central Nevada (Manhattan district). 

H. O. Ferguson, 1924 (U. 8. G, S, Bull, 723). Round Rock memb.—Chiefly rhyolitic 
breccia, tut, and rhyolite; contains a little bedded material, including some 
lenses of ss.  Lithologically similar to Fraction breccia of Tonopah dist, and be- 
lieved equiv, to the Fraction. Thickness 800 ft. Separated from overlying Diamond 
King memb, by 0 to 80 fr, of thin-bedded quartzose ss, which, for convenience, is 
mapped with the Round Rock memb. Overlies Hedwig breccia memb, Exposed in 
vicinity of Round Rock, about 1 mi. N. of Manhattan. 

Rouzer sand. 
A subsurface sand in Big lime of W. Va. 


Rove slate. 

PreCumbrian (upper Huronian): Northeastern Minnesota (Vermilion dis 

trict) and western Ontario. 

J. M. Clements, 1908 (U. 8. G. S. Mon, 45, index), Rove sl—Chielly black carbon- 
weous sl, with graywacke, some quite slaty, others very massive; some qtsite 
Thickness 2,000-- ft, Overlies Gunflint fm. Uneon, below Duluth gabbro. Named 
for Rove Lake, just N. of Int. Bdy. 

Rowan County stone 
‘Trade name for Beroa ss. in Rowan Co, Ky. (See J. B. Hoeing, Ky. Geol. 
Surv. Bull. 1, 1905.) 


Rowe schist. 

Lower Cambrian (?): Western Massachusetts and southwestern and south 
eastern Vermont. 

B. K. Emerson, 1802 (U. 8. G. S. Hawley sheet, i e, proof sheets of geol maps and 
text intended for a geol. folio, but never completed and published in that form 
although cited in U. 8. G. S, Bull 191, 1902), Rowe sehist.—Sericite schist, with 
amphibolite beds. Underlies Chester amphibolite and overlies Hoosac schist, 
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E. K. Emerson, 1898 (U. S. G. S. Holyoke folio, No. DO; also U. 8 G, 8, Mon. 29, 
pp. 76—75, 158, pl. 34). Rowe schíat.—4Qunrizose serieite or hydromica schist with 
amphibolite beds. Thickness 4,000 (?) ft. Grudes into under! 
and to S, is indistinzuishable from the ILoosac, Underties Chester amphibolite, 
[See also U. S. G. 8. Bull. 597, p. 41, and map, where it is assigned to Ord.) 


ng Hoosac achat, 


Named for occurrence at town of Rowe, Mass. 

Age changed to Lower Camb, (7) in 1932, because L. M. Prindle and E. B. 
Knopf, who have studied and mapped the fm., consider it to be Lower 
Camb. or older, (Am. Jour. Sei, 5th, vol. 24, Oct. 1982.) 


Rowes vent-agglomerate. . 

Devonian or Carboniferous: New Hampshire (Belknap Mountains). See 
1026 entry (D. Modell) under While Mtn magma series. Is 144 mi wide 
on Rowes Hill. 

Rowlandville granite. 
Awe (?): Northeastern Maryland. 


G. P. Grimsley, 1894 (Cincinnati Soc. Nat. Hist. Jour.. vol. 17, pp. 79, 81, 88). Row 


landville granite,—REruptive granite at Rowlandville, Ceeil Co Originally a nor 
mal granitite or biotite granite. May be much younger than Port Deposit granite 
gneiss. 


Rowlesburg sandstone. (In Chemung formation.) 
Upper Devonian: Northern West Virginia 
hk, V, Mennen and D. B. Reger, 1914 (W. Vn. Geol. Surry. Rept. Preston Co., pp. 97, 
114) Itowlesburg se Hiuish-zrüy hard finesgrrained micaceous as. with numerous 
fossil plants and strong odor of oil. Thickness 18 fr. Long quarried at Rowles- 
burg, Preston Co., where it lies 737 ft. below top of Cheraung 


Rowley Creek slate. 

Pre-Cambrian: Central southern Wisconsin (Sank County). 

A. Leith, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol. Soc., tg, 216, pp. 820-820) 
Rowley Creek sl.—This sl does not outcrop and is known only by drill records 
of 8 holes in E. part of Baraboo dist, all of which passed throngh Cam) 
Rowley Creek sl, and underlying Dake qtzite Occuples middle of synelinal 


trough where found tut is apparently absent over most of dist. Thickness 40 
to 149 ft. Gray on fresh surface but oxidized to red along some bedding and 
cleavage surfaces. Dominantly sericitic Contains some chlorite and quarta. 
Is folded; bedding inclined from 20° to 60°, Named for small creek that flows 


through E. part of Barnboo syncline immediately above the known occurrence 
of the sl, Assigned to Algonkian. 


Roxbury conglomerate. 

Devonian or Carboniferous: E 

E. Hitchcock, 1861 (Am, Jour. S 
TNewport cgl] 

N. S, Shaler, 1871 (Boston Soc. Nat, Hist. Proc, vol, 13, pp. 1732-175).  Rerbury 
egl.—Mass of stratified pebbles with intercalated sss, and grits, the whole capped 
by a series of ripple-marked ssa., about 100 ft. thick, and at certain polnts over 
lain by masses of amygdaloidal trap Thickness cum not be less than 1,200 to 
2,000 ft, and may be 4,000 ft Assumed to belong to same great series of beds 
ns Cambridge sintes. 

J, B. Woodworth, 1895 (Boston Soc. Nat. Hist. Proc, vol. 26, pp. 125-120) 
Rorbury col, underlies Cambridge sl. 

G. R. Mansüeld, 1905 (Harvard Coll Mus. Comp. Zool. Bull, vol. 49, geol ser 
vol, 8, No, 4, pp. 04-260). Roxbury cgt—A series of ancient sediments which 
occupy large part of so-called Boston B: 


tern Massachusetts (Boston Basin). 


c 


4 2d, vol, p. &77) [See first entry under 


sin. Consists of arkoses and course and 
fine cele. interbedded with sss, and shales or slates. One of conglomeratie mem 
bers is well developed and exposed In Roxbury, where it hea long been known 
as "Roxbury Pudding Stone," Since this rock is, on the whole, one of the most 
important and characteristic members of the series, its mame has been extended 
to include the entire fm. Accompanying the Roxbury cgl, are contemp. intrusions 
or outflows of basic lava that are intimately related to the sed. series. The 
true northern bdy of Roxbury cgl. series is enveloped in some obscurity on 
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nccount of uncertainty regarding age and strat. position of Cambridge and 
Somerville slates, which have been variously considered as underlying the e, 
ns overlying the egl, and as forming part of the egl 

R. W. Sayles and L. LaForge, 1910 (Sel, n. &, vol 32, pp. 723-724). Rowbury 
egt. underlies Cambridge sl. Is of glacial origin. Upper part consists of 00 ft. 
of stratified cgl., ss, and interbedded xL, underlain by 500 to 600 ft. of tillite. 
[Lower part of fm. not deseribed. ] 

R. W. Sayles, 1914 (Harvard Coll Mus. Comp. Zool. Bull, vol, 56, p. 164). Row- 
bury series consists of Rowbury cgl. proper, Squantum tite, and Cambridge sl, 
[Diagram on p. 157 shows a lower st [Dorchester s]. memb.] btw. Roxbury cgi. 
and Squantum tillite,j 

B. K. Emerson, 1917 (U. 8, G, 8. Bull, 597, pp. 56-57) Rorbury cgt.—'Thick cel. 
and some ss, and al. In S, part at least of Boston Basin th can be divided into 
3 members (descending), Squantwm tillite, Dorchester sl., and Brookline cel. Under- 
lies Cambridge sl. and overlies rocka belonging to Mattapan volcanic complex, but the 
later Bows of Mattapan volcanic complex, chiefly amygdaloidal melaphyr, are nt 
several places interstratified with the Brookline and Dorchester members, [L. 
LaForge (U. & G. S. Bull. 889, 1932) separated these so-called “later flows of 
Mattapgn volcanic complex" as a distinct fm, called Brighton melaphyr, which 
he mapped separately.) 

M. Billings, 1029 (Am. Jour, Sel, Sth, vol. 18, pp, 07-134), trented Squantum tillite 
as a distinct fm. ; separated as a distinct fm. (called Milton qgteite) 450 to 500 
ft. of coarse greenish qtzite or grit, which he stated had formerly been included in 
Roxbury egl. but which he considered to probably be of Camb, age; and assigned 
Roabury ogl, Squantum tillite, and overlying fms to Perm. 

L. LaForge, 1532 (U. 8, G. & Bull 839), included Squantum tillite i Roxbury 
cgl.; did not mention Milton qtzite of Billings; stated that the 3 members of 
Roxbury cgl. (Squantum tillite, Dorchester sl, and Brookline egl.) do not persist 
throughout Boston aren; separated the so-called “later flows of Mattapan voleanie 
complex" as m distinet fm, called Brighton melaphyr; and assembled Roxbury 
egl, Brighton melaphyr, and Cambridge sl. into Boston Bay croup, which he 
nesigned to Dev, or Curbf, 


Roxbury puddingstone 
A name applied in some early repts (see W, W. Dodge, 1881, Boston Soc. 
Nat, Hist. Proc, vol. 21, pp, 201-205) to Roxbury cel. of present nomen 
elature, nnd also probably applied to Brookline cgl, memb, of Roxbury 
egl (see G. R. Mansfield, 1906, Harvard Col. Mus. Comp. Zool. Bull., 
vol. 49, p. 95). 


"Roxbury conglomerate proper, 
A term applied by R. W. Sayles (Harvard Coll. Mus. Comp. Zool, Bull, 
vol. 56, pp. 164, 165, 1914) to basal memb, (Brookline cg memb.) of 
Roxbury cgl. of present nomenclitnre, 


tRoxbury conglomerate series. 
Roxbury series, 

Terms that have been used in some repts to inelude Cambridge sl, and 
Roxbury cgl. of present accepted nomenclature. R. W. Sayles, 1914 
(Harvard Coll. Mus, Comp. Zool, Bull, vol. 56, No, 2, p. 164), stated that 
Rorbury series consists of Roxbury tgl. proper [Brookline cgl. memb.], 
Squantum tillte, und Cambridge st His diagram on p. 157 shows a 
lower sl. [Dorchester sl. memb. of present nomenclature] btw. his Rox- 
bury cgl. and Squantum tillite, 


+Roxton beds, 

Upper Cretaceous (Gulf series): Northenstern Texas and southwestern 
Arkansas. 

W. T. Hill, 1901 (U. 8. G. S, 21&tf Ann. Rept., pt. 7, pp, 114, 340) Rowton bids- 
Glauconitic eale, stone outcropping near Roxton [Lamar Co.) and Honey Grove, Tex., 
and at hase of White Clift section on Little River, Ark, Memb, of Navarro fin, 
Overlies Brownstown beds and underlies Anona chalk. " 
151027^—38— —390 f 
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Is n prt of Gober tongue of Austin chalk in Tex., as now interpreted by 
L. W. Stephenson, In Ark. the beds btw, Brownstown marl and Annona 
chalk ure now known as Osan fm. 


Royal formation. 

Pennsylvanian; Southern West Virginia. 

M. R. Campbell and W. C. Mendenhall, 1896 (U. S. G. S, 17th Ann. Rept, pi, 2, 
pp. 457, 490), Royat fm—Lower 150 to 200 ft. red and green shales and argill 
ess,, which lithologically clearly belong to Hinton fm.; upper part typical coal 
bearing strata, which, according to David White, contain a true Pottsville flora 
Natural line btw. lower Carbf. and Pottsville series seems to be at top of red 
ehales, but geologists have generally regarded that horizon as variable and un 
satisfactory. The practical diffücultles in mapping the red shales which lie above 
Princeton egl. are so great that present writers prefer to group them with the 
coal-bearing rocks above, although they are lithologically different and may belong 
to another series, Aboye this soft basal portion occurs a band of prevallingly aren. 
strata 400 to 500 ft. thick, chiefly beds of ss, usually coarse, henvy-bedded, and 
frequently conglomerntic; associated shales generally sandy; no workable coala, 
but thin eon] seams at several horizons. The remaining beds are more nrxill 
nnd valuable commercinlly because they include the Quinnimont-Fire Cre conl; 
also Include at lenst one heavy s5., 50 or 60 ft. below Raleigh ss. Overlles Princeton 
cel. and underlies Raleigh ss, along New nnd Kanawha Rivers. W. Va [In 
U. 8. G. 8. Pocahontas folio (No, 20) the rocks btw. Princeton cgl. ond Raleigh ss. 
are divided into following fms, descending order: Quinnimont sh, Clark fm., 
Pocahontas fm., and Bluestone fm.) 


Named for Royal (P. O. Prince), Fayette Co. 


Royal shale. (In Pottsville group.) 

Pennsylvanian: Southern West Virginia. 

C, E. Krebs and D, D. Teets, Jr., 1916 (W. Va. Geol. Surv. Rept, Raleigh and western 
Mercer and Summers Counties, p. 366). Royat sh.—Buff sandy eh. containing 
marine fossils, Thickness 2 to 4 ft. Live O to 40 ft. below Pierpont sx and 
overlies Pocahontas No. 6 conl, Occurs at Royal, Raleigh Co. 


tRoyalton formation. 
Mississippian; Northeastern Ohio. 
€. S. Prosser, 1912 (Ohio Geol, Surv., 4th ser. Bull 15, pp. 33, 72, 144, 403). 
Royalton fm.—Blue argill. shales, with thin Jayers of ss, and 18, ; 12 to 250 ft 
thick; composing upper part of Cuyahoga terrane in Cuyahoga Valley, NE. Obio. 
Underlain by Orangeville fm, and overlain by Sharon cgi. Includes Sharpaville sxe. 


Replaced by Meadville sh. and Sharpsville ss, (See U. 8. G. S. Bull. S18, 
1981.) 
Named for exposures in Royalton Twp, Cuyahoga Co. 


Royer marble. 
Upper Cambrinn: Central southern Oklahoma (Arbuckle Mountains). 


E. O. Ulrich, 1927 (Okla. Geol, Surv, Bull. 45, p. 28). Marine deposition in Arbuckle 
uplift began with Reagan s3., an Upper Camb fm. with abundant fauna. Over 
this comes Kover marble, a previously unnamed Lower Ozarkian fm., about 500 ft. 
thick, that was included by Taff in basal part of his great Arbuckle 1s, The 
fauna, found in this fm» invaded from W. of Rocky Mtns by way of Marathon 
Basin of western "Tex, Neither Middle nor Upper Ozarklan deposits occur in 
Okin. The remainder of Taft's Arbuckle ls. is newigned to Canadian period It 
includes Lower, Middle, and Upper Canadian. 

3 O. Ulrich, 1932 (Geol, Soc, Am. Bull, vol. 48, No. 3, pp. 7424). In Wichita Mtns, 
Okla, the Signal Mtn fm, is everywhere underlain by Fort Sill fm, In Arbuckle 

Mins the Rover marble, 100 to 600 ft. thick, wedges in btw. Signal Mtn and 
Fort Silt fms The Rover fm, consists of massive dolomitic marbles with inter- 

calations of thinner-bedded pure Is, Along Moncy Creek, sec. 1, T. 28, R. 1 E, 

Olda,, the Royer reste uncon, on Honey Creek fm., which In Wichita Mtns uncon. 
underlies Fort Sill fm. Named for old Royer ranch, near East Timbered Hills, 

along Ardmore-Davis highway, Arbuckle Mtns, where a good section is exposed, 
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Royston formation. 

Permian: Central northern Texas (Fisher County). 

M. G. Cheney, 1029 (Univ. Tex. Bull. 2913, p. 26, pl. I). XKoyston fm—A series 
of about 100 ft. of red shales gypa. thin dolomites, and white cale shales in 
Double Mtn group. ‘Type loc. at Royston, Fisher Co. Older than Nskota dol. 
and younger than Aspermont dol. 

E. H. Selinrds, 1i (Univ, Tex. Bull. 2232, p. 177). Royston fm. (Cheney, 1929) 
ia probably basal part of Peacock fm. ns defined by Patton and ia probably chictly 
within the Whitehorse as mapped by Lloyd and Thompson (Univ, Tex, Ball, 2013 
1020). 


Royston gypsum. 
A name that has been applied (W. E, Hubbard and R. W. Fischer, Tex 
Bur. Econ. Geol. geol. map of King Co, central northern Tex. 1930) to 
8&8 ft. of gyp. that lies within Royston fm. of Cheney, 1929. 


Raystone coquinite member, 

Devonian or Carboniferous: Northwestern Pennsylvania. 

K. E. Caster, 1094 (Bulls. Am. Pal, vol. 21, No. 71, table opp. p. 01, pp, 61, 07) 
Roystone coquinite memb, (alao 2one).—Massive eoquinite gone in lower part of 
Os yo sh. memh While coquinite layers are common throughout the Oswnyo, 
thie basal gone is gò persistent In NW, Pa. that it seems worthy of memb. desig 
nation Is of greot correlation value Well developed niong Kingaa Creek, 
McKean Co; exposed on Roosevelt Highway btw, Roystone and Ludlow, MeKean 
Co, nnd on Wild Cat Creek at Ludlow, also on highway to Olean Rock City from 
Olean, N. Y., at the side road going W. to former trolley stop known as Flat Iron 
Station. Has frequently been mistaken for the younger Marvin Creek ls, He 
places Wild Cat eoquinite (preoccupied), proposed by writer In 1933. 


Rubio shale. 
Cretaceous: Mexico. 


E. Ordóñez, 1908 (Min. and Scl Pr vol. 96, p. $03). 


Rubio diorite and metadiorite. 
Pre-Cretaceous (pre-Cambrinn?): Southern California (San Gabriel Moun- 
tains). 


W. J. Miller, 1934 (Univ. Calif. at Los Angeles Pub. Math. and Phys, Sei, vol. 1, 
No. 1, pp. 7-12, 49-05, 83, map) Rubio diorite and metadiorite,—About 30 
bodies oceur in western San Gabriel Mtns. Name Rubio diorito is here proposed 
beenuse Of ite typical occurrence in large area extending from Rutio Canyon into Eaton 
Canyon. The rock varies to metadiorite on top of ridge 144 mi. NW. of top of 
Mount Wilson. Almost certainly younger tham Vincerita fme, which it cuts; i» eut 
by Echo granite; bs intimately ass ated with San Gabriel fm.: and ts assigned 
to pre-Cret. [On map part of it is called pre-Camb. (?).] 


Ruby formation. 
Eocene: Western Colorado (Gunnison County). 


W. Cross, 1892 (Am. Jour, Sel, 3d, vol, 44, pp. 21-23). Ruby beds,—Cüls, sands, 
and shalea, composed almoatrentirely of debris of voleante rocks of undesitic char- 
acter, much hardened and metamorphosed by later eruptive rocks, which pierce 
them In numerous dikes, At base n cxl. of stall pebbles, some of which contain 
crinold stems of Identical character to those in Ohio Creek beds, "These tacts 
suggest that the chert pebbles of Ruby cgt.-may be the residuum from destruction 
of Ohio Creek beds formerly existing to N. of Anthracite Range. Thickness of 
Ruby beds 800 to 2.0004 ft Rest uncon. on Laramie fm. on Grand River, 
Gunnison Co. To N. there are soft yellowish ass. btw. the frm pray ess. of 
Laramie eon] measures aml Ruby ext, which Hilla suggests may possibly correlate 
with Ohio Creek beds, Underlie Wasatch fm., which consists of shales and 
brownish sss, No fos
suggests Ruby beds may = Denver fm. Named for Ruby Peak, near Irwin, Gunni- 
son Co., where they are more than 2,000 ft. thick. 

W. T. Lee, 1912 (U. &. G. & Bull. 510, p. 51). G. M. Eldridge says (U. 8. G. 8. 
Anthracite-Crested Butte folio, No. 9, 1894) that “Huby” fm. extend& W. from 
Ruby Hange and disappears beneath Wasatch fm. Present Investigation shows 
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his “Ruby” fm, is probably identical with that mapped as Wasatch in Grand Mesa 
region by geologists of Hayden Surve No fossils found by Eldridge in his 
"Ruby" of Anthracite-Crested Butte region, nor did writer find any in this reglon 
or in Grand Mesn field, but in Book Cliffs, W. of Grand Mesa, G. B. Richardson 
found Wasatch fossils in variegated beds that are apparently identical with those 
of Grand Mesa. R. C. Hills states "Ruby" fm, extends N. to and beyond Grand 
River, and H. 8. Gale and A. L. Beekly have traced n fra. that ig apparently the 
same into the characteristic Wasatch of southern Wyo. For these rensons "Ruby" 
fm. is here referred to Wasatch. 


Ruby limestone and gneiss. 

Pre-Cambrian: Southwestern Montana (east of Dillon), 

E. Douglass, 1905 (Carnegie Mus. Annals, vol. 2, pp. 407—128). Crystalline Is. and 
gneiss exposed in Ruby Canyon, W, of Old Baldy, and on E. slope of Ruby Mtma 
[Dillon «quad.]. Probably are=Cherry Creek fm. of Penle, but to avold possible 
confusion T will calf these for the present the Ruby crystattine ta. and gnelsa. 


Rubyan series, 

A term applied by €. [R.] Keyes, 1923 (Pan-Am. Geol, vol. 40, p. 53) and 
1924 (Pan-Am, Geol, vol. 41, pp. 38, 78), to upper 1,100 ft. of Eldorado ls. 
(Middle Camb.) of Nev. (“well displayed on Ruby Hill at Eureka"), and 
to Bloomington fm, (Middle Camb.) of Utah, 


Rudolph quartzite, 
Pre-Cambrian (middle Huronian): Central northern Wisconsin (Wood 


County). 

S. Weidman., 1007 (Wis. Geol Nat. Hist, Surv, Bull 16) [Ortzite at Rudolph (in 
heading), but on later pp. he calla the fm. Rudolph qtzite.]—Largest nren ia immo- 
diately E. of Rudolph, Wood Co, Probably 300 to 400 ft. thick May be same as 
Junction City qtzite. Assigned to lower Huroninn (7) 

C. R. Van Hise and €. RK. Leith, 1911 (U. S. G. 8. Mon. 52, pL opp. p. 598), assigned 
the qtzites of this area to middle Huronian. 


Ruffner fire clay. (In Allegheny formation.) 
Pennsylvanian: Southern West Virginia. 
C. E. Krebs and D. D. Teets, Jr., 1914 (W. Va. Geol. Surv. Rept. Kantwha Co.. 
p. 202). Ruffner fire clay.—Bluish-buff clay, 6 to 7 ft. thick, underlying Lower 
Freeport coal. Named for Ruffner, 2 mi. E. of Charleston, Kanawha Co 


Rugg Brook dolomite conglomerate. 

Middle (?) Cambrian: Northwestern Vermont (Franklin County). 

C, Sehuchert, 1933 (Am, Jour, Scl, 5th, voL 25, pp. 356, 359, 365, 266, 205, ete). 
The Middle Camb. of NW. Vt. consists of St. Albans sl. and ite basal Rugg Brook 
dol. cgl, which Keith thinks should be regarded 28 a separate fm. Thickness of 
the cel. is O to 20 ft. It uncon, overlies Parker sl. (Lower Camb.). The St. 
Albans sl. is underlain basally in at least 3 places by the Rugg Brook dol, cl. 
which weathers sulmon yellow and is usually less than 20 ft. thick, These 3 
localities are on Rugg Brook, on Conner's farm, and near Rockledge. Type loc. is 
on Rugg Brook, less than 3 mi. SW. of St. Albans. The dol. blocks, up to 2 ft, neross, 
nre out of either the Parker or the Mallett fm. and rarely there are also pieces of 
Winooski red dol. The paste is the usual round-grained sand cemented by dol 
No fossila known in Rugg Brook cel. but St. Albans sl. contains Middle Camb. 
fossils. 

Keith correlated his Clarendon Springs dol. (Lower Camb.) with his &go- 
called Milton dol, which Schuchert has renamed Rugg Brook dol. cgl. 
and assigned to Middle Camb. If this correlation is correct, the Rugg 
Brook cgl. may be Lower Camb. or the Clarendon Springs dol. may be 


Middle Camb. 


Ruin granite. 
Pre-Cambrian: Central Arizona, 


F. L. Ransome, 1903 (U. 8. G. 8. P. P. 12). Ruin oranite-—Granitite or biotite 
granite. Intrudes Pinal sehist, which is overlain by Apache group. Is frequently 
found overlain by basal cgl. of Apache group, Occurs in Ruin Basin, Globe quad. 
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Rulo limestone. (In Seranton shale.) 

Pennsylvanian: Southeastern Nebraska and eastern Kansas. 

G, E. Condra and N. A. Bengston, 1915 (Nebr. Acad, Sci, Pub., vol, 9, No. 2, pp. &, 
14, 26). Rulo la—Light-colored hard massive ls, 12 to 20 in. thick, lying 8 to 
12 ft, below Burlingame ls, and overlying City Bluffs (Scranton) shales. Type loe, 
2% ml. N. of Rulo, Richardson Co., Nebr. 

G. E, Condra, 1927 (Nebr, Geol. Surv. Bull, 1, 2d ser.. pp. 40, 41, 58, 105, 100), in- 
cluded in Scranton sh. his Rulo 1s. and the gb, (named Silver Lake sh.) separating 
it from overlying Burlingame ls.; and this classifiention wns adopted by R. C, 
Moore and G. E. Condra in their Oct. 1932 revised classification chart of Penn 
rocks of Nebr. and Kans. Condra’s 1927 publication stated that Elmo-Silver Lake 
coal Is Just below Rulo Is, 

G. E, Condra in 1930 named the sh. bed underlying Rulo ls. the Cedarvate ah., and his 
1935 classification adberes to that nomenclature, 

R. C. Moore, 1936 (Kans, Geol. Surv. Bull. 22), discarded Scranton sh. und treated 
Rulo 1s. ns a fm. in his redefined Wabaunsee group 


tHuma formation, (In Chester gronp.) 

Mississippian: Southwestern Illinois, 

S. Weller, 1913 (II. Acad. Sci. Trans, vol, 6, pp, 120, 126). Ruma fm.—Serles of 
Variegated shales and thin-bedded ssa, 40 to 50 ft, thick, shales predominating, 
Underlies Okaw fm, and overlics Puint Creek fm. 

Later work by 8, Weller revealed fact that upper part of Ruma consisted of 
Cypress ss. and that lower part "properly belongs with Paint Creek fm," 
The name “Ruma fm." has therefore been abandoned, (See Jour. Geol., 
vol. 28, No. 4, 1920, pp. 281-290, and No. 5, pp. 395—116; also Ill. Geol, 
Surv. Bull. 41, 1920.) 

Named for Ruma, Randolph Co. Typically exposed in some tributaries of 
Horse Creek, near Ruma. 


Rundle limestone, 
Pennsylvanian: British Columbia, 
E. M, Kindle, 1924 (Pan-Am. Geol,, vol. 42, pp. 115—123). 
Later repts, by other geologists, assign Rundle Is. of Alberta to Penn. and 
Miss.; to Miss. (7) and Penn.; to Dev. ; to Miss.; to Carbf.; nnd to Penn. 


Rundlian series, 

C. [R.] Keyes, 1924 (lan-Aim, Geol, vol. 42, pp. 285-288). Lss., 2,500 ít, thick, 
lying stratigraphically and uncon. below Weberian (7) series nnd stratigraphically 
and uncon. above Kinderhookian series in Banff, Alberta, Should the Rundle Ins, 
prove to be a valid series the terrane abould be given a serial ending to indicate 
its proper taxonomic rank; otherwise it shall have to be restricted or abandoned 


Rupert formation, 
Quaternary: Canada. 
If. M. Ami, 1900 (Roy. Soc, Canada Proc, nnd Trans., 2d ser., vol. 6, sec, 4, p. 222). 


Rush member (of Tully limestone). 

Upper Devonian; Central Pennsylvania (Northumberland County). 

B. Willard, 1934 (Pa, Acad. Sci, Proc., vol. S8, pp. 57-62), Rush memb, of Tully 18 
proposed for 10 ft. of more or less shaly to compact, dark Is, that weathers brown, 
exposed in road cut E. of small brook % mi. from railway station at South Dan 
ville (Riverside), in Rush Twp, Northumberland Co. Carries diagnostic Tully 
fossil Hypothyridina venestula, the first known oceurrence of this fossil in Pa, 
Overlain by 13 ft. of gray sh. considered to be basal part of Genesee sh., and 
underlain by 21 ft. of dark limy sh. with pyrite nodules, which has strong Hamilton 
affinities and is here classed as Hamilton. [See further statement under Tully le., 
1934 entry.) 


See also Rush fm. 
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Rush formation, 


Upper Devonian: Central Pennsylvania. 
B. Willard, 1935 (Geol. Soc. Am, Bull, vol, 46, No. 8, pp. 1199 et seq). 
Lower fm. of Portage group. Includes Burket memb. nud underlying Tu 
The name was originally used by writer for Tully Is, memi, where frst r 
in Pa. It is now raised to formational rank, [The Burket . ns defined by 
C. Butts, its namer, was included in Harrell sh., of Portage az Willard stated 
it is of nearly equal distribution to Harrell, and that it replaces Genesee of his 
934 paper, which he defined ns overlying his Rush memb. of Tully 1s] Named 
for Rush Twp, Northumberland Co. The intergradation of Wurket and under 
lying Tally members and lack of intergradation of Burket and overlying Hurrell 
memb, [restricted] have influenced the decision for grouping them into a single 
fm. Is separated from Harrell memb, by sbarp lithologic change (practically a 
break) accompanied by appearance of a plentiful Naples fawr Is diseon. on 
Hamilton and is overlain by Fort Littleton fm., of Portage 
Tully 1s. of N. Y. underlies Genesee sl., which is overlain by Mor 


(The typleal 
* group: ] 


Kushford sandstones. 


Upper Devonian :. Western New York. 

D. D. Luther, 1902 (N. Y. State Mus, Bull, 52, p. 619). The Wiscoy shales (top fm 
of Portage or Nunda group in Genesee River section) are overlain hy band of 
flags and thin sss, that form “Long Beards riff" and carry Chemung fossils 
which are succeeded by nearly 800 ft. of shales and nga carrying Chemung fossils 
and overlain by the heavy Rushford sss, exposed in hills W. of Caneaden, 

G. H. Chadwick, 1923 (Geol. Soc, Am. Bull, vol. 34, p. 69), showed Cuba sa and 
Gowanda beds of Allegany Co. separated by “Chemung,” ushford 85," 

C, A. Hartnagel, 1927 (letter dated Sept. 13, 1927). These heavy sas. ab Roshfort 
appear to lie at least 450 ft. above base of Chemung. Until more field work is 
done it will be Impossible to say whether the Rushford sss correlate with any 
known fms, to E. or W. of Genesee River section 

G. H. Chadwick, 1935 (Am. Mid, Nat., vol. 16, No, 6, p. S62). RKushford«Shumina, 
Westfield, and Laona; is younger than Gowanda and older than Machias 


Rush Lake moraine (also morainie system). 


Pleistocene (Wisconsin stage): Southeastern Wisconsin nnd southern Min 
nesota. Shown on moraine map (pl. 23) of U. S. G, S. P. P, 106. Named 
for development at S. end of Rush Lake, Winnebage Co. Wis. Also de- 
scribed in U. S, G. S. P. P. 161, 1932, where it is called, in Minn, Rush 
Lake morainic system, and divided into Pine City, Cambridge, Tsunti, und 
Harris moraines, named in order from oldest to youngest. 


Rush Run sandstone, (In Greene formation.) 


Permian: Northern West Virginia. 

R. V. Hennen, 1909 (W. Và, Geol Surv. Rept. Marshall, Wetzel and Tyler Counties, 
p. 191). Rush Run s5.—Mnssive ss, resembling im color and structure the Fish 
Creek ss, above. Thickness 10 to 25 ft, Lies 30 to 40 ft. below Fish Creek coal 
and a few in, to 20 ft. above Dunkard coal, Named for Rush Run, which cmpties 
into Fish Creek % mi, SE. of Hundred, Wetzel Co. [Later repts give max 
thickness 50 ft.] 


Rush Springs member (of Whitehorse sandstone). 


Permian: Southwestern Oklahoma (Wichita Mountains region), 


R. W, Sawyer, 1929 (Okla. Geol. Surv. Bull 40HH). Two divisions of Whitehorse 
ss, can be recognized in Kiowa and Washita Counties, The lower (Marlow mem.) 
consists of red even-bedded sss, and red shales, with some regular bands of tine 
white sand and much disseminated gyp.; the upper (Ruah Springs membh,) contista 
almost entirely of red cross-bedded ss. and has little or no sh. or gyp. in this area 
The Rush Springs memb. is Whitehorse ss of Reeves, In Grady Co, the Marlow 
memb. is 110 ft. thick and Rush Springs memb. 240 to 250 ft. thick. The 
Greenfleld dol. is near bdy btw. Marlow and Rush Springs members. In Kiowa 
and Washita Counties Whitehorse ss. is overlain by Cloud Chief tm 

C. M. Becker, 1980 (A. A, P. G. Bull, vol 14, pp. 48, ^). The name Marlow 
(for basal Whitehorse s&, 110 to 135 ft. thick) and Rush Springs (for upper 
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Whitehorse ss, 250 to 300 ft. thick) are suggested by R. W, Sawyer and F, C. 
Greene, The upper Whitehorse or Rush Springs seems to be nearly all wind- 
blown sand, although Jowt clay and gyp. deposits indicate presence of shallow 
ponds and small lakes within area of the Perm, desert. [Derivation of name not 
stated. ] 

N. Evans, 1881 (A. A. P. G. Bull, vol 15, No. 4, pp. 408, 415—431). The top of 
Kush Springa is base of the Cloud Chief. The Rush Springs is “Whitehorse” of 
Roeves" rept on Cement feld, Okla. (U, & G. & Bull. 726B, 1921), (See nlso 
under Marlow fm.) 

5. Puckstoif, 1081 (A. A. P. G. Boll, vol. 15, No. 4, pp, 434-487).  Evans' grouping 
of Marlow, Rush Springs, and Cloud Chief in a single unit is a logical step, but 
his separation and correlation of the members within that group Is open to serious 
question [Long discusston.] 

V. C. Greene, 1982 ("Tulsa Geol, Soc, Summ, and Abstracts, 1932, Tulsa Daily World), 
stated that Rush Springa memb. of Whitehorse ss. overlics Marlow memb. of the 
Whitehorse and underlies Weatherford dol. 

D. A. Green, 0 (A. A. P. G. Bull, vol, 20, No. 11, pp. 1454-1475). Rush 
Aprings 4% is given fm, rank, becnuse of uncon. at its base and at its top. It 
underlies Quartermaster fm. and overlies Marlow fm. 


Apparently named for Rush Springs, Grady Co. 


Rushville group. 

Mississippian: Central Ohio. 

i B. Andrews, 1870 ‘Am. Jour, Sei, 3d, wol 18, p. 137). Rushville group.— 
About 50 ft, of fossiliferous Lower Carbf, chay sh., with thin le. in lower part and 
corny s uf top, underlying Maxville 1s (approx. Chester group of TIL) and 
overlying the Waverly ( Kinderhook of I]L) in Perry Co. 

J. E. Hyde, 1915 (Jour. Geol, vol 23, pp. 771-779). The Rushville group of 
Andrews, 22% ft. thick, possibly should be a 4th memb. of Logan fm., overlying 
Vinton memb. 


Probably named for Rushville, near E, border of Fairfield Co, 


tRussell formation 

Lower and Middle Cambrian: Southwestern Virginia and southeastern 
Kentucky, 

M. R Campbell, 1894 (U. S, G. S. Estillville follo, No. 12, p. 2). Russell fm.— 
Alternating sh. ss, nnd impure Is, more than 1,000 ft, thick (base not exposed) 
Top usnally brown argill ah., growing more sandy below, and varying in thickness 
from 200 to 600 ft, Oldest fm, known in this region. WUnderlies Rutledge ls. 
[in a inter tollo (Bristol, No. 50, 1899), which covers a large part of Russell Co., 
the type loce, the Russell ia described as consisting, N. of Clinch Mtn, of 1,000 ft. 
of shales, sem, nnd impure iss. of various colors, green and red predominating, with 
thick bed of brown, slightly calc. sh. nt top, overlain by Rutledge 15.: and S. of 
Clinch Min aa consisting of more than 400 ft. of red and green shales and thin- 
bedded ssa, and las. of Lower Camb, age, overlying [uncon.] more than 600 ft 
of sandy sh. of Lower Camb. age called Hampton sh., and underlying Honaker Is., 
the equiv. of Rutledge Is. and two overlying fms, N. of Clinch Mtn.] 


Same ns Rome fm., and discarded. 
Named for Russell Co., Va. 


{Russell formation, 

Upper Cretaceous: Central and western Kansas, 

V, W. Cragin, 1596 (Colo, Coll. Studies, vol. 6, p, 40), Russell fm.—Alternating Iss, 
and bluish earbonasceous to light-gray cale, shales, constituting lower fm. of 
Benton div. in Kans, Underlies Victoria clays, or upper fm. of Benton. Includes 
Downs or Fencepost Is. and Globigerina bulloides "Lincoln marble." 

Same as Greenhorn Is, plus Fairport chalky sh. memb, of Carlile sh, 

Named for exposures at Russell, Russell Co. 


Russell serpentine, 
A name loosely applied by B. K. Emerson (U. S G. S. Mon. 29, p. 90, 1898) 
to n bed of serpentine exposed in Russell, Old Hampshire Co., Mass. 
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Russell Street Rond moraine. 
Pleistocene ( Wisconsin stage) : Northeastern New York (Essex County) 
Named for road. See N. Y. State Mus. Bull. IST, 1916. 


Russellville shale. (In Atoka formation.) 
Pennsylvanian: Western Arkansas coal field and central eastern Oklahoma, 
A, Winslow, 1898 (N. Y. Acad, Sel Trans., vol. 15, p. 51). Auseeliville shales- 
Shales, 500 to 600 fr. thick, underlying Cross Plains ss, and overlying Washburn 
sss, Midd!e memb. of Appleton stage. 


Probably named for Russellville, Pope Co, Ark. 


Rustler formation, 
Rustler limestone. 

Permian: Western Texas and Pecos Valley of southeastern New Mexico, 

G. B. Richardson, 1004 (Univ. Tex, Min, Surv. Bull, 9, p. 44), Rwsfler fm.— 
Fine-textured white mag. la. and less abundant ss. Thickness 200 [ff In southero 
outcrops there is no sae and hills are capped by 150 ft. of massive gray ls. In 
ILorseshoe Draw the fm. consists of 100 ft, of calc. buff ss. overlain by 50 ft, of Is 
Overlies Castile gyp. and is clearly older than “Red Beds" but may be contemp, 
with part of Capitan Ix [Now considered to be much younger than Capitan. Bee 
1931 entry under Castile gup.] 

In Delaware Basin of SK, N. Mex. and western Tex, there occurs, btw. the 
Rustler Is. and Castile gyp. of Richardson, an unexposed series of salt 
beds (1,400 ft. thick in well borings) known as upper salt serios, in con- 
tradistinction to lower salt series or Castile fm. To these nunexposed 
rocks W. B. Lang in 1985 (A. A. P. G. Bull, vol. 19, No. 2) applied the 
name Salado hatite. Neither the Castile nor the Rustler fm. is restricted 
by the introduction of Salado, because in all surface exposures the Rus- 


tler rests upon the Castile. (See under Salado halite.) Lang also applied 
Pierce Canyon redbeds to the fm. overlying the Rustler. 

W. B, Lang, 1937 (A. A. P. G. Bull, vol, 21, No. 7), discriminated Rustler fm. much 
farther N. in Pecos Valley of SE Mex, where it also rests on Salado halite 
nod ls overlain by Pierce Canyon redbeds. 


Named for exposures in Rustler Hills, Culberson Co., Tex, 


‘Rustler Springs formation. 
Permian; Western Texas. 
J. A. Udden, 1915 (Am. Jour. Sci., 4th, vol. 40, pp. 151-1551 Rustler Spriugs fm 
Same ma Richardson's Rustler fm. Named for Rusticr Springs, Culberson Co. 


rusty beds, 
See under Thermopolis sh. 


Ruth limestone 

Pennsylyanian: Eastern Nevada (Ely region). 

A. C. Lawson, 1906 (Univ. Calif. Pub., Bull. Dept, Geol, vol 4, No. 14, p. 292). 
Ruth ts.—Heavy but distinetly bedded blue gray 1s. currying fossila identified by 
G. H. Girty as Upper Carbf. Characterized by abundance of Mint or chert nodules. 
Thickness 500 ft. Overlies Arcturus Is. Named for Ruth mine, Robinson mining 
dist, Egan Range, White Pine Co. [This dist. is in Ely quad.) 

A. C, Spencer, 1917 (U. S. G. S. P. P. 96, pp. 26, 28), “Rath” Is, of Lawson is sam: 
as Ely ls. [See explanation in 1917 entry under Kly Is.) 


Ruth argillite, 
Carboniferous: British Columbia 
8. J. Schofield, 1920 (Canada Geol Surv, Mem, 117, p. 16), 
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Rutland dolomite. 
Lower Cambrian; Southwestern Vermont (Rutland County): 


J. E. Wolff, 1891 (Geol, Soc, Am, Bull, vol. 2, pp. 331-338). Rutland la. [long 
in use ns à commercial term] is Lower Camb, aud overlies Pine Hill qtzite, [Pine 
Hill is a short distance NW. of Rutland, in Castleton quad.] 

A, Keith, 1923 (Am. Jour, Sci, Sth, vol. 5, p. 128). Rutlend dol —Malnly dol; 
generally gray; beds of dark bluish-gray dol. numerous in lower and upper parts 
of ima, while light- and dark-gray Inyers occur throughout its thickness. In upper 
part just N, of Rutland occur a few beds of light-buff, almost white 15.; a few 
layers of blue ts. are scattered at varlous horizons through the fm. At base 
nre interbedded sss., but such beds are rare at other horizons. Mostly fine-grained, 
but here and there are beds of medium-grained dol, and a few coarse layers occur. 
lere nnd there are small senttered nodules or geodes of vein quartz. The fm. 
Is combined Winooski marble and Mallett dol. of central sequence. Thickness 
10004 ft There are no continuous sectione of the fm., and its ful] content 
hag to be bolle up from scattered seetions, Underlies Danby fm, and overlies 
Cheshire qtzite. Contains Lower Camb, fossils, Well developed in valley nround 
Rutland, for which it is named. 

E, J, Foyles, 1929 (16th Rept, Vt, State Geol, p. 284). Rutland dol. is a light- 
brown and white rock 4,500 ft. thick. 

I A, Burt, 1931 (17th Rept. Vt. State Geol, p. 118), ineluded Rutland dol, in 
Stockbridge 1s. 


fRutledge limestone, (In Midway group.) 

Nocene (basal): Southern Alabama 

E. A. Smith, 1892 (Sketch of geology of Als, Birmingham, Als., Roberts & Son, 
pam, of 36 pp.). Clayton or Rutledge ls,.—' Thin to W.; 200 ft. thick on Chatta 
hoochee River. Impure ls. formerly known ax Midway group, [The name Nutledys 
üppears only in the table.) 

Same as Clayton fm., the earlier and established name, 

Probably named for exposures at Rutledge, Crenshaw Co, 


Rutledge limestone. 

Middle Cambrian; Northeastern Tennessee, southwestern Virginia, and 
western North Carolina. 

A. Keith, 1896 (U. 8. G. 8. Morristown follo, No, 27, p, 2). Rutledge Is.—4As a whole 
the strata are 1$, but there nre many beds of green and yellow cale, gh, toward 
base, which form a p! ue Into underlying Home fm. The Ise. are massi and 
range In color from blue to dark blue, black, and gray. ‘Thickness 500 
ft. Underlies Rogersville sh. 


Foregoing is original definition at type loc. The name, however, first ap- 
peared in print in 1894, in U. 8. G. S. Estillville folio (No, 12), by M, R, 
Campbell, who accepted Keith's nume, correlating the rocks of Eatillville 
quad. with those of Morristown quad. He described the fm. as con- 
sisting of 200 Lo 240 ft. of very dark impure mag Is. at top, its base 
being quite siliceous and containing many thin beds of sandy sh, and 
as overlying Russell fm. and underlying Rogersville sh. Keith also 
published the name in 1895, in U. S. G. S. Knoxville folio (No. 16), in 
which area the fm. is described as 350 to 450 ft. thick, with same lith- 
ology as in Morristown quad., and as overlying Rome fm. and underlying 
Rutledge ls, 

Named for exposures in valley of Rutledge, Grainger Co,, Tenn. 


Ryan sandstone, 
Pennsylvunian: Central southern Oklahoma (Jefferson County). 
J. R. Bunn, 1920 (Okin, Geol Surv, Hull, 40PP, pp. 104). Ryan o8—A 55, having 
sume general description and occurring in approx, same sirat. position as As 
phaltum ss, ‘Typically exposed in scarpa SE. and NW. of town of Ryan, Jefferson 


1860 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


Co. where it usually consists of one massive to thin-bedded memb, 17 to 28 ft. 
thick. In bluffs bordering "Dead Man's Gulch" it consists of at least 3 distinet 
members aggregating 60 ft. Underlies Claypool $m., and top lies 100 to 125 ft 
higher than Oscar ss., the interval consisting largely of brown sh, with oceasional 
thin sandy streaks. 


Ryans Ford limestone. (In McLeansboro formation.) 
Pennsylvanian: Central eastern Illinois (Coles and Cumberland Counties). 
See 1984 entry under LaSalle is. memb, the only known use of name 


Derivation unknown, 


Rye gneiss. 
Pre-Cambrian (7): Southeastern New Hampshire and southwestern Maine 


A, 


Wandke, 1922 (Am. Jour. Sci, Sth, vol. 4, pp. 141, 143-144) Rye gnelss.—Y1w 
Algonkian complex of Katz. [Kats used Algonkian (31).] Most northerly out 
crops occur on Gerrish's Island, Kittery, Maine. Has been traced B, and RW, into 
Portsmouth, Rye, North Hampton, and Hampton, N. H. At type foc. ia well 
banded, consisting of alternations of light feldspathic layers, which become pegma- 
titic, with dark fine biotite-rich schistose bands. On Gerrish's Island the rock is 
fine-grained, but banding is absent. As nárrow stringers of feldspathic material 
penetrate the rock it loses its sedimentary habit. A number of dikes eut the 
gneisses. Grouped with these gneisses are some rocks which suggest altered basic 
volcanic flows, [According to Katz's map (U. S. G. S, P, P, 105, pl, 61, 1917) 
this complex is throughout its area overlain by Kittery qtxite.] 


Named for development in Rye Twp, Rockingham Co, N. H. 


Ryegate granite. 
Devonian: Northeastern Vermont (Caledonia County). 
E. J. Foyles and €. H. Richardson, 1029 (16th Rept, Vt, State Geol, table opm p. 


288), listed this name in Dev. of eastern Vr, but without definition. Qaarried in 
NE. part of Ryegate Twp, Caledonia Co. 


Ryegrass sandstone, (In Bearpaw shale.) 
Upper Cretaceous: Southern Alberta (Lethbridge region). 


" 


. A. Link and A. J. Childerhose, 1031 (A. A, P., G. Bull., vol. 15, No. 10, pp. 1232, 


1237).  Ryegrass 88.—'That part of Bearpaw sh. above Kipp ss, memb, shows 
considerable amounts of fine-grained laminated ss. interbedded with sh., so that ir 
is difficult to decide whether the beds are shaly ss. or sandy slh, but the sh. dors 
predominate. However, one conspicuous light greenish-blue bentonltie ss., with a 
dark-blue 4-ft. sh. break, emerges 380 ft. above water level on E. bank of Oldman 
River, just above its junction with Belly River, in form of a sharp fold, About 
30 ft. of this sg. is exposed during low water, but diamond«dril] holes reveal a 
section at 90 ft. which is dominantly ss. This ss was seemingly mistaken for 
part of Fox Hills ss. by Dowling. Locally it is very coarse, crose-bedded, and 
ripple-marked. Its top is 642 ft. above base and 84 ft. below top of Beary 
Its base lies 150+ ft. above Kipp ss Named for proximity of outerep to ltye 
Flats, 


ah 


Rykert granite, 
Jurassic (?): British Columbia, Washington, und northern Idaho. 


R. A. Daly, 1912 (Canada Dept. Mines Mem, 35, p. 284) 


Rysedorph conglomerate. 
Middle Ordovician (lower Trenton); Eastern New York, 
R. Ruedemann in defining Normanskil sh, (N. Y. State Mus. Bull, 42, 1901) included 


in it the lower Trenton ls. opl of Rysedorph Hill; In N. Y. State Mus. Bull. 49, 
1901, Ruedemann described Trenton col. of Kusedorph Hill aa an intraformational 
Is. cgl, containing pebbles of Lower Cambric 1s., probably of Potsdam #s., of 
Beekmantown 1s., Chazy ls., Lowville is., and lower or lowest Trenton le. He 
frequently culled it Rysedorph Hill ogl. ond stated that ft is intercalated in 
Normanskil sh, 


. M. Clarke, 1903 (N. Y. State Mus. Hdb. 19, p. 17 and chart). Normanskill xh. 


of eastern N., Y. is underlain by Kysedorph cgl., of Trenton uge. 
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In 1912 (N. X. State Mus. Hdb. 19, p. 35) €. A, Hartnagel stated that 
“Kysedorph ogi, (1901 Ruedemann)" is intercalated in or overlies Nor- 
tmanskill sh. and on his chart stated that Normanskil sh, includes at 
top Rysedorph cel, 

It, Ruedemann, 2914 (N. Y. State Mus, Bull. 169, pp. 66-09). [See 4th item under 
Normanskil. ah.) 

I. Ruedemunn, 1929 (Geol. Soc. Am. Bull, vol, 40, pp. 412, 414) and 1980 
(N. Y, State Mus Bull 285, pp. 108-104), transferred Rysedorph cgt. 
to Middle Ord. (stating that its pebbles contain fossils ranging in age 
from Lower Camb. to lower Trenton) ; excluded it from Normanskill sh. 
(which he assigned to Lower Ord. (Chazy) and possibly Middle Ord. 
(Lowviile)) ; and showed Rysedorph as lying uncon. on Normanskill sh. 
This is present necepted classification of Normanskill and Rysedorph. 
He also showed (pp. 27 and 72) Tackawasick ls, and ah. ag younger than 


Rysedorph egl. but on p. 25 the Rysedorph is placed above Tacka- 
wasick. In one place in this paper Ruedemann stated that Rysedorph 
cgl, is "probably on the Normanskil, though at most places inclosed in 
it by close folding,” 

W, Goldring, 1951 (N. Y. State Mus. Hdb, 10, pp. 279-281), Rysedorph cgl, occurs 
in Kysedorph Hill (locally called Pinnacle or Sugar Loaf Hil, 2 mi. SE. of 
Rensselaer (across river from Albany), and overlies Normunskil sh. Contains 
pebbles of Lower Camb, to Trenton age, At type loc, it ia 234 ft. thick, but else- 
where It varies In thiekness up to 50 fr. (Moordener kill, near Castleton). 

IRysedorph Hill conglomerate 


Sume us Rysedorph egt. 


Saanich granodiorite, 
Jurassic: British Columbia, 


J. A, Allan, 1910 (Canada Geol. Bury, Ramm, Rept, 1009, p. 99). Upper Jurassic (7). 
| Later Canada repts assign this fm. to Jurassic. ] 


Saunich formation, 


Pleistocene: Northwestern Washington and British Columbia (Vancouver 
Island) ; also western Oregon. 


R. Arnold and H. Hannibal 1913 (Am, PhiL Soc. Proc, vol 52, pp. 505-595) 
Buanion fim —Raised-beach deposit, Benches Olig. and glacial deposits at Alki 
Point nnd Babubridge Island in Puget Sound; fills glacial depressions at various 
points N. of Victoria on Saanich Peninsula, Vancouver Island, and terraces length 
ind breadth of Stra of Georgia, notably Sucia Islands, Tentatively includes 
wideeprend raised beaches on W, coast of Oreg. ond Wash. containing marine 
shells at Cape Blanco, Bandon, and Newport, Oreg, and at Bay Center, Wash 


Sabattiaville moraine. 
Pleistocene (Wisconsin): Southwestern Maine. 
G. H. Stone, 1887 (Am. Jour, Sch, 3d, vol 33, p. 380). Sabattieville moraine.—A 
terminal moraine of till muned for occurrence a short distance 8, of bridge at 
Babattisville, Androscoggin Co, 


Sabetha limestone, (In Council Grove group.) 

Permian: Eastern Kansas and southeastern Nebraska. 

OG, D. Condra, 1927 (Nebr. Geol. Surv, Bull, 1, 2d ser, pp. 232, 234). Sabetha ls., 
nbout 12 ft. thick, underlies Speiser sh. and overlies Easily Creek sh. Consists 
of (descending): (1) Fossiliferous gray Is., weathering gray or yellowish brown, 
3 to 4 ft; (2) bluish y wle sh. with limy nodules, 6 to 7 ft.; (3) gray 1s., 
2 to 3 ft, fossiliferous. Named for exposures on Omaha-Tulsa highway 1 mi. 
N, of Sabetha, Kans 

G. E. Condra and J. E. Upp, 1931 (Nebr. Geol. Surv. Bull. 6, 2d ser, p. 21), Ia- 
vestigation shows flat "Sabetha Ia." la correlative with Crouse ]s, which has 
nbout 10 yrs. priority, and is here used instead of "Sabetha," 


1862 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


+Sabine formation. 
Eocene (lower): Eastern Texas, Louisiana, Arkansas, and Alabama. 


A. 


(€. Veatch, 1905 (La. Geol, Surv. Bull. 1, pt. 2, Rept, 1905, pp. 84, B5, SS, letter 
u..8 0.5. W. 


of transmittal of La. Director to Governor dated Dec. 9, 1904; 
8. P. 114, on La. and southern Ark., pp. 180, 184—185, ms. sent to Gove Ptg 
Office Aug. 2, 1904), Sabine (Lignitic) sang (also Sabine group).—Nume adopted 


to supplant nongeographic name Lignitic. Under this head is classed pot a 


single well-defined horizon, like Nacatoch, or Bingen, or other Crot. horizons, but 
a number of somewhat irregular water sands occurring throughout a fm which 


in W. part of this aren [NW. La. aud SW, Ark.] attains thickness of perhaps 
1000 ft. The lowest of these sands is about 700 ft. above the Nacatoch, and 
like it is very nearly horizontal over considerable aren. Bastward and southward 
this bed dips gently toward Mississippi Valley and the coast, Other sand beds 
oecur in the fm. above this one, at varying distances from cach other and of 
varying thicknesses.  Underlies Lower Claiborne and overlies Midway. Namel 
fossiliferous development on Sabine River in Sabine Co., Tex, and 


for typical 
Sabine Parish, La. 


. C, Eckel, 1905 (Iron ores of NE. Tex. U. S. G. S, Bull. 260, pp. 349-350; ms 


sent to Govt Ptg Office Mar. 10, 1905), Underlying the Claiborne and overlying 
the Wills Point clays is Sabine fm., a thick series of chocolute-volored clay 
various colored sands, with occasional beds of lignite or brown coal, Whit 
reddish clays occur in places, being particularly well exposed near Queen City, 
Marshall Co, 


On Mar, 23, 1905, the U. S. Geol. Survey, in connection with repts then in 


funder 


preparation on geol, and underground-water resources of Miss. 
supervision of E. €, Eckel) and Ala. (by E. A. Smith), formally adopted 
Wilcoz as geographic name to replace the nongeographie term Lignitie in 
selected after correspondence (by 


this, its typical region. This name was 
E. C. Eckel) with State Geologist E. A. Smith of Ala., and type loc, was spe 
cifically stated in the records to be Wilcox Co, Ala., “which affords good 
exposures of the entire ‘Lignitic’ section.” At the time Wilcox was adopted, 
the Survey also had in course of preparation (by A. C. Veatch) a rept (U.S. 
G. S. P. P. 46) on geol. and underground water resources of La. and 
northern Ark., and it was decided that if author of that rept was uuwill- 
ing to correlate the Lignitie of that nren with typical Lignitie of Ala., the 
name Sabine would be acceptable W. of Miss, River. The repts on Miss. 
(U. 8. G. 8S, W. S, P. 159 and U. S. G. S. Bull, 282) were published Aug. 20, 


1906, and Sept. 25, 1906, respectively. 

C, Veatch, 1906 (Geology and underground-water resources of northern La., 
with notes on adjoining districts; La, Geol, Surv. Bull, 4, pp, 14, 26-29, map, ete. ; 
letter of transmittal of W. R. Dodson, La. Director, to the Governor, dated Aus. 
1, 1900). Sabine fm—Overlies Midway Iss. and cale, clays and underlies Clai- 
borne beds. In Ala. this fm,, which has long been called the Lignitic, contuins 
sxoveral fosailiferous horizons that are closely related from a paleontologic stand 
point, but show faunal differences which have led to recognition of 4 substages, 
named (ascending) Nanafalia, Bells and Greggs Landing (Tuscahoma), Woods 
Bluff, and Hatchetighee. No distinctive marine fossis have yet been found In 
Ark., and upper embayment 
une position relative to the 


he JHiznitiforous time equivalents of this fm. in Mis 
region, but along Sabine River tn La, and Tex., In the 
embayment as the Ala. deposits, are developed fossiliferous beds showing same 
facies. Ostrea thirsae, an oyster common in Nanafalia horizon in Aln., occurs in 
abondance at Marthaville, La, and the fossils from Pendleton and Sabinetown 
bluff on Sabine River, Sabine Co. Tex., show very clove anffinities to Greggs 
Landing and Woods Bluff horisona of Ala, These beds are limited above by a 
Claiborne fauna, ond below by the Midway 


well-preserved and abundant lower 
(Wills Point) fossiliferous clays and 15x. The name Sabine fm. is adopted to 
replace Lignitie fm. (nongeographic), Chickasaw fm. (inappropriate), Lagrange 
[more inclusive), and Mansfield group and Camden group (both of doubtful defini 
tion and without marine fossils at type localities), Named for typical development 
of fm. along Sabine River, Satine Co, Tex, and Sabine Parish, Ls, and from 
noteworthy exposures at Sabinetown Bluff. The Sabine fm. and ita equiv. beds 
in the undiff, Eocene underlie whole of La. except the limited areas occupied 
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hy the outcrops of the Cret. and Midway domes, and all of Ark, S, and E. of the 
Cret. and Midway outcrops. Thickness ranges from 300 ft, in northern Bossier 
Parish to SOO to 900 ft. near Natchitoches and on Sabine River. 

A. €. Veateh, 1906 (U. & G. 8. P. P. 46, p. 34) [Same description aa in La. Geol. 
Surv. Boll, 4, summarized above.) 

Other users of Subine fm. In La. and Tex. are G. D. Harris (La, Geol, 
Surv. Bull. 5, p. 21, 1907, and Econ, Geol, vol. 4, p. 15, 1900) ; E. T. 
Dumble (Tex. Univ. Bull. 1869, p. 38, 1920); H. V. Howe, 1933 (A. A 
P. G. Bull, vol. 17, No. 6, pp. 617-621), 

On Jan, 15, 1910, the U. S. Geol. Survey decided to use Wilcoz fm., instead 
of Subine fm., in the rept by A. Deussen entitled "Geology and under 
ground-water resources of Texas Coastal Plain east of Brazos Hiver" 
(which was published in 1914 as U. 8. G. S, W., S. P. 335), and to nban 
don the admittedly synonymous term Sabine fm. Since that time 
Wileow has been the generally accepted name for the Eocene deposits 
underlying Claiborne group and overlyiug Midway group in Gulf Coastal 
Plain, and it has been employed in more than 100 repts on Ala, Ga., Miss., 
Tenn, Ky, HL, Ark., La., Tex, and Mexico, 


tSabine phase of Wilcox formation, 

A term applied in some Tex, repts to upper part of so-called Wilcox frui. 
the lower part being called "Lignitic phase of Wilcox," Luter work 
showed that the “Sabine phase” is of Claiborne age and that the 
“Lignitic phase" is in part of Claiborne age. 

E. T. Dumble, 1920 (Univ. Tex. Bull, 15869), Sabine phase of Wileom fm.—The 
exposures nlong Sabine River described by Harris and Veatch seem to correspond 
in Jurge measure to the Ala. section and show an interbedding of the lignitic 
and marine phases. The Sabine phase succeeded the Lignitie phase of the 
Wilcox. 


Sabine formation. 
Upper Cambrian: Alberta and British Columbia. 
S, J. Schoficld, 1921 (Roy. Soc, Canada Trans., 34 ser, vol. 14, sec, 4, p, 100 
Sabine fm., Cambrian, B. C. 
C. D. Walcott, 1924 (Smithsonian Mise, Coll, vol. 75, p. 49), and 1928 (ditto, p 
227). Sabine fm., Cum, B. €. 
E, M. Kindle, 1924 (Pan-Am. Geol, vol, 42, p. 117). Sabine fin, Camb, B. C. 
P. E, Raymond, 1930 (Am. Jour, Sci, Sth, wol, 20, pp. 800 307). Fauna of Sabine 
im. iè Upper Camb.  Underlies Mons fm, which se restricted? by Walcott In 1928 
ia Lower Ord. (Beekmantown); 


fSubine River beds, 

Eocene; Eastern Texas, 

E. T. Dumble and X, A. F. Penrose, Jr., 1800 (Tex, Geol. Surv, Ist Ann. Rept, pl. 
[See under H'imbder Belt bede. Included Wilcox group and 


3, pp, xxxvi, 17, 2: 
part of Claiborne group.) 


Named for Sabine River, eastern Texas, 


Subinetown formation. (In Wilcox group.) 

Eocene (lower) : Eastern ‘Texns. 

F. B. Plummer, 1933 (Univ, Tex, Bull. 3222, pp. 530, 574, 601, 054). Babinetowwn 
Im.—Vop fm, of Wilcox group in custern "Tex. Underles (uncon.?) Carrizo sand 
(of Claiborne group) and uncon, overlies Rockdale fm, Contains marine fossils 
of upper Wilcox age. Outcrops as remnants. Occurs at Saffinetown, on Sabine 
Iiver, Sabine Co, And other places. Thickness 40 to 100 ft. Absence in many 
places may be due to erosion before deposition of Carrizo sand. Consists of near- 
shore and shallow-water deposita of thinly Imminated light-gray sand, lentils and 
thin beds of blue sandy clay containing thin partings of impure sand and numerous 
large, somewhat flat and amooth-surfaced ferruginous concretions. In some places 
base ig a inyer of cgl., in other places a layer of glauconitie sand, Distinguished 
from Carrizo by it» finer sand grains, its smooth ferruzinous nnd in places fossil- 
iferous concretions, umd by its fossils (listed) Correlated with Bashi of Ala. 
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Sabula dolomite, 
Silurian (Niagaran): Central eastern Town. 
€. [R.] Keyes, 1012 (Iowa Acad. Sci. Proc, vol. 19, pp. 149, 150). Saduta terranc.— 
Dol., 50 ft. thick, composing bottom fm, of Niagtran series,  Dnderlies Colesburg 
dol. of Niagaran series, and overlies Maquoketan series. Separated from Colesburg 
dol. by its fauna. 


Named for Sabula, or Sabula Junction, Jackson Co, 


Sac limestone. 

Lower Ordovician (Beekmantown): Sonthwestern Missouri. 

E. M. Shepard, 1898 (Mo, Geol. Surv. vol. 12, pt. 1, pp. 49, 74-77). Sac la—Maseive 
purplish, gray, or drab-colored mag. Is. 1 to 18 ft. thick, uncon. underlying Phelps 
ss, and overlying King Is. All included in Hamilton stage of Dev 

Later repts by 8. Weller (1901) and other geologists assigned this ls. to 
Kinderhook group. 

R. C. Moore, 1928. [See 1928 entry under King la.] 

The Sac ls. belongs to Powell ls. (which uncon, underlies Sylamore ss. in 


SW. Mo.), according to J. Bridge (1987 personal communication), 
Named for outcrops on Sae River, Greene Co, 


Sacajawea formation. 
Mississippian: Wyoming. 
C. C. Branson, 1936 (Geol. Soc. Am. Proc. 1935, p. 391), Lower part of Amsden fm, 
of Darton is Miss., and is here designated Sacajawea fm with type section om Bull 
Lake Creek. Upper part of Amsden is Penn., and is not separable stratigraphically 
or faunally from rest of the Tengleep 


Sacandaga quartzite. 
Pre-Cambrian: Northern New York (Adirondacks). 
H. L. Alling, 1918 (N. Y. Stnte Mus. Bull, 199, pp. 94, 121). Sacandaga qut 
Thickness 70 ft. Included in Grenville series. Underlles Johnsburg Is. Type lor 
Sacandaga River, Sacandsgn mine, Day Twp, Saratoga Co 


*Sacecharoidal sandstone. 
A descriptive term applied, in a titular sense, in early Mo. repts to ss. now 
called St. Peter ss. and the underlying Everton Is. the lower part of 


which is sandy, So called because when struck with hammer it erumbles 


into fine white sand resembling granulated sugar. 


-Fox subgroup. 

Pennsylvanian; Southeastern Nebraska and northeastern Kansas. 

G. E, Condra, 1935 (Nebr. Geol. Surv. Paper No. 8, pp. 4, 5, 10-11). SacFor sub 
group (of Wabaunsee group) hereby named from Lowa-Sac-Fox Indian Res. in SE 
Nebr, and NE. Kans. Includes (descending) Scranton sh. fm., Howard 1s. fm., and 

ry sh. fm. Type loc, io Mo, River blufflands, btw. mouth of Big Nemaha and 
Iowa Point, Kans. 


Sachuest arkose. 

Carboniferous: Southeastern Rhode Island, 

A. F. Foerste, 1899 (U. S. G. & Mon. 38, pp. 284-288, 379). Sachucst arkvac. 
Arkose interbedded with more or less couly sh. Thickness 200+ ft. Composes 
W. and S. shores of Sachuest Neck, N. shore at Flint Point, and a small exposure 
offshore at 3 headland 4% mi, S. of Flint Point. Believed to rest on Camb. cgi. 
and sh. 

A part of Wamsutta fm., as mapped by B, K, Emerson, U. S. G. S. Bull. 


597, 1917. 


Saclin formation. 
Quaternary: Nicaraguan. 


O. H. Hershey, 1012 (Geol, Soc. Am. Bull, voL 23, p. 507), 
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Sacramento porphyry (also porphyrite), 

Eocene: Leadville region, Colorado. 

BS. F. Emmons, 1882 (U. S. G. 8. 2d Ann. Rept., pp. 216-230), 1883 (U. &, G. 8. Lead- 
ville Atlas, crosa section sheet), und 1886 (U. S. G. S. Mon. 12, p. S81). Dark-gray 
granular, rather even-grained rock, of same general appearance as the variety of 
Lincoln porphyry which has no large crystals, (On p, 341 of Mon, 12 Whitman 
Cross described the rock as Sacramento porphyrite.] 


In U. 8. G. S. P. P. 145, pL 2, 1927, this rock was mapped with the other 
masses of Gray porphyry, without a distinctive name 

Named for occurrence under Gemini Peaks, btw. heads of Big and Little 
Sacramento Gulches, vicinity of Leadville. 


*Snernmento formation, 

Middle Devonian; Northern California (Redding region). 

J. P, Smith, 1894 (Jour. GeoL, vol 2, pp. 591 and 592), [In heading and table 
Bacramento fm. is used to cover Kennett lss. and shales, and is credited, in foot- 
note, to H. W. Fairbanks ms. <A later (1916) publication by J. P. Smith (Calif. 
State Min. Bur. Bull. 72) stated that the Middle Dev. Iss. of Kennett and Lower 
Soda Springs occur in Sacramento Canyon. ] 


Same as Kennett fm. 


Saddleback series. 
Pre-Cambrian: British Columbia. 
C. W. Drysdale, 1917 (Canada Geol. Surv. Summ. Rept. 1916, p. GA). 


Saddle Creek limestone member (of Harpersville formation). 

Pennsylvanian: Central and central northern Texas. 

N. F. Drake, 1893 (Tex. Geol Surv. 4th Anm. Rept. pt. 1, pp. 387, 410), Saddle 
Creek bed,—Ls, usually massive, light gray, 6 to 12 ft. thick, Underlies Camp 
Creek bed aud overlies Waldrip bed In Colorado coal fed of Tex. Is memb. of 
Cisco div. 

N. F. Drake, 1017 (Univ. Tex. Bull, 1755), Saddle Oreek bed is ünely exposed 1 to 
2 mi. S of mouth of Buddle Creek [McCulloch Co.]. On N. side of Colorado 
River it remains N. of the river from N, of mouth of Saddle Creek to NW. of 
Waldrip. 

F. B. Plummer, 1919 (A. A. P. G. Bull, voL 2, p. 186), Saddle Creek of Drake 
immediately underlies Pueblo fm, 

F. B. Plummer and R. C. Moore, 1022 (Univ. Tex. Bull 2132). Saddle Oreek ta. 
(— Saddle Creek bed of Drake) ig top memb, of Marpersville fm. (Many detalls.] 

F. B. Plummer nnd R. C. Moore, 1922 (Jour. Geol, wol 30, pp. 18-42). Saddle 
Creek is. (top memb, of Harpereville fm.) consists of 2 or 3 beda 1 to 3 ft, thick 
separated by sh, To N. the Saddle Creek bed changes to cale, ss. 


Saddlehorse gypsum lentil (of Quartermaster formation ). 

Permian: Panhandle of Texas. 

C. N. Gould, 1907 (U. 5. G. 8. W. S, P, 191, pp. 16620), Saddtehoree gyp. lentil.— 
One to three ledges of massive white gyp. interstratifiod with red shales. Total 
thickness 10 ft Local lentil im Quartermaster fm.. 60 to SO ft. above base. 
Separated from overlying Alitates dol memb. of Quartermaster fm. by DO to 60 
ft, of red sh. with white bands and ledges of soft s3. 

C. N. Gould and F, E. Lewis, 1920 (Okla, Geol Surv. Cire. 13, pp. 14—15). Day 
Creek (Alibates) dol. of Carson Co.-'lTex, is separated from underlying Blaine 
gyp. by 300 or 400 ft, of red sands, red shales, nnd occasionally n thin bed of 
gyp. or lime and probably anhydrite. The moat prominent of gyp. lenses is 
Saddlehorse gup. (Day Creek dol ls much older than Quartermaster tm., from 
Which it is separated by Cloud Chief gyp.; and Saddlehorse gyp. fs older than 
Alibates dol.] 

W. W. Rubey, 1926 (personal memo.). Gould now thinks Quartermaster fm.—the 
supposedly underlying Woodward group. This new interpretation is based upon 
lithologie similarity, tracing of outcrops, and welltog correlations, and makes 
Alibates dol.=Day Creek dol. and undertying bede= Whitehorse ss. of Kans. and 
Okla, This revised correlation has been concurred in by Messrs, Trager, McCoy, 
and Howell, geologists of Marland Oil Co. 
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C, N. Gould and R. Willis, 1927 (Geol. Soc. Am. Bull, wol. 38, No. 3, pp. 431—415), 
correlated Alibates dol. with Day Creek dol. 

E. H. Sellards, 1933 (Univ, Tex. Bull. 3232, pp. 167, 243), placed Alibates dol. and 
Saddlehorse gyp. in Quartermaster fm., stating that the Alibates is in upper part 
of the Quartermaster and the Saddlehorse 60 to 80 ft. above base of Quartermaster 


Named for Saddlehorse Creek, Potter Co. 


Saddle Mountain porphyry. 
Pre-Cambrian: Southwestern Oklahoma (Wichita Monntains). 


H. F. Bain, 1900 (Geol Soc. Am. Bull, voL 11, pp. 135, 136) [See tat entry 
under Carlton porphyry.] 

M. G. Hoffman, 1980 (Okla. Geol. Bury. Bull 52, pp. 40—48). Saddle Mtn gronophyre.—— 
Very dark-gtay dense and porphyritic granophyre. Red orthoclase crystals, 1 to 
4 mm. long, ure set in groundmass and compose about 20 percent of the rock. 
Occurs nenr Saddle Mtn and centers in nnd around sec, 386, T. 5 N, R, 15 W. 
Intrudes Meers qtzite, Considered older than Davidson granophyre. Is intruded 
by Lugert granophyre. 


Sadlerochit sandstone. 

Permian: Northern Alaska (Canning River region). 

E. D. Leffingwell, 1919 (U. S. G, S. P. P. 109, pp. 108, 113, map). Sadlerochit ae.— 
About 300 ft. of light ss. or dark qtvzite, conformably overlying Lisburne Is 
(Miss.) and underlying (probably eonformably) Shublik fm. (Upper Triassic). In 
Sadlerochit Mtns it is light-colored heavy-bedded fine ss, that wenthers dark 
brown. Is very fossiliferous. Fauna is Penn. 


Saegerstown shale. 

Devonian or Carboniferous: Northwestern Pennsylvania (Erie County). 

G. H. Chadwick, 1925 (Geol Soc. Am. Bull., vol. 36, pp. 457-404). [See definition 
under Woodcock sx, QOmutcrops mentioned. Fossils. Included in Bradfordian and 
aleo treated as a memb, of Chagrin fm., which U. S. Geol. Survey clossitica ns 
Upper Dev.) 

K. E. Caster, 1923 (Geol. Soc, Am. Bull., vol 44, No. 1, p. 203). Saegeratown ah. 
memb, included in Cattaraugus fm., of Dev. age. Underlies Woodcock #4, memb, 
and overlies Millers ss. memb. [The U. 8. Geol Survey classifies Cutturaugus 
fm. as Dew, or Carbf.| 

K. E. Custer, 1934 (Bulls. Am. Pal, vol 21, No. T1, table opp. p. 61, p. SO), stated 
that Millers ss. of Chadwick is same as Salamanca cgl. memb. of Batts and 
Glenn, which he assigned to Dev. He also stated that Saegerstowm sh, of 
Chadwick was named for exposures along French Creek, in village of Saegerstown 


Crawford Co. 


Sagamore sandstone lentil (in Bedford shale). 
Devonian or Mississippian: Northeastern Ohio, 
€. S, Prosser, 1912 (Ohio Geol Surv., 4th sor, Bull. 15, pp. 26, 86, 88). Sagamore 
vs. lentil.—Bluish fine-gralned sss., with sh. partings; 23 ft. thick; forming lentil 
in upper pari of Bedford sh Separated from underlying Euclid sa. memb. of 
Bedford by 14 ft. of blulsh shales; overlain by bluish-gray to blulsh shales 
alternating with thio sss. forming topmost part of Bedford. 


Named for Sagamore Creek, Bedford Twp. 


Saganaga granite. 

Pre-Cambrian (Laurentian) : Northeastern Minnesota (Vermilion district). 

A. Winchell, 1888 (Minn. Geol, Nat, Hist. Surv. 16th Ann, Rept.). Saganaga granite 
(Laurentian) occupies all shore; and islands of “aganugn Lake except NW 
shore. 

€, R. Van Hise and C. K, Leith, 1911 (U. $. G. 8. Mon. 52, p. 128), The 
granite of Saganaga Lake, locally known na "Saganaga Lake granite," is in 
trusive granite of Laurentian age, nnd same as granite of Basswood Lake. 


Saganaga syenite, 
Pre-Cambrian (Keewatin): Northenstern. Minnesota, 


A. Winchell, 1891 (Am. Jour, Sci, 9d, vol. 41, p. 386). Included in Keewatin. 
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tSaganaga Lake granite 


The Laurentian granite of Saganaga Minn., is locally known ns 


“Saganaga Lake granite." 


Sagean series. 
Term applied by C. [R.] Keyes to 300 ft. of undeseribed Eo. beds in 
Mont, which probably correspond to Sage Creek fm. of Douglass and 


other geologists. 


Sage Breaks shale member (of Niobrara formation). 
Upper Cretuceous: Northeastern Wyoming and southeastern Montana. 


W. W. Rubey, 1030 (U. S. G. S. P. P. 105A). Sage Breake sh. memb Gray noneale. 
mudstone and sh, with many large lightgray cale, septarian concretions Fossis 
scarce, but a few marine species fonnd, Commonly forms scarps and buttes. 
Thickness 250 to 325 ft Is lower memb. of Niobrara fm.  Underlie& Beaver 
Creek chalky memb. and overlies "Turner sandy memb, of Carlile sh, In previous 
repts On NE. Wyo, and SE. Mont, included in Carlile sb. Named for exposures 
in the Sage B s In T. 46 N., R. 62 W, Weston Co, Wyo 


Sage Creek formation. 

Kocene (npper?): Southwestern Montana (Beaverhead County). 

E. Douglass, 1903 (Carnegie Mus. Annals, vol. 2, pp. 145-146). Sage Creek Deda 
(Rocene?)—A fm. that occurs N, of Sage Creek, about 7 mi, NE. of Lima, Beaver 
head Co. [Fossils listed, but lithology and thickness not given.) 

H, F. Osborn, 1909 (U. 8. G. S. Bull, 361, p. 98) Deposits on Sage Creek, Mont., are 
probably Bobastlens zone tupper IEocene! 

H, E. Wood, 2d, 1984 (Am, Mus, Nat. Hist. Bull., vol. 
Sage Creek fm, le Eocene and apparently of either Lower Uinta or Upper Bridger 
age, based on emended identifications of Douglass’ fossils. Type loc. of Sage Creek 
fm. wae finally located by F, D. and H. E. Wood, June 30-July 1933, NW. of 
loc, No. 3 on map (fg. 51) nbout nt bdy btw. secs; 29 and 30. "This loc. (our No. 
8) ja 8 mi. N. by W. of Lima, instead of 7 mi, NE., but agrees perfectly otherwise 
with Douglass” deseription, and 1s the only loc. in region that does, The Sage Creek 


art, 5, pp, 253, 255, 277) 


ia a unit fm., and there is no reason to believe that it covers any large passage of 


time, Tt consiste of regularly bedded fine-grained greenisb-gray sss, with inter 
spersed coarse cross-bedded channel sss., ranging into € 
northeasterly and are separated from underlying Lower Focene (f) salmon-cotore! 


beds by a marked erosional uncon Upper surface of the beds is strongly eroded, 


in places. The beds dip 


and is overlain by the beds here named Cook Ranch fm., which contain a Middle 


Olig. fauna that clearly has nothing to do with Douglass’ Rage Creek, which 
term must be restricted to the Eocene beds 


Sage Creek white layer. 
Eocene (middle) ¢ Southwestern Wyoming (Bridger Basin) 
W. D. Matthew, 1909 (Am, Mus, Nat. Hist. Mem., vol. 9, pp. 205-207 Horizon C 
of Bridger fm. of Bridger Basin is defined inferiorly by a heavy and persisteni 
cale, stratum, the Sage Creek white laver, shown at Sage Creek Spring 


Suge Hen limestone member (of Colorado shale), 

Upper Cretaceous: Central northern Montana (Little Rocky Mountains 
region), 

C, T, Lepton and Wallace Lee, 1921 (A. A. P, G. Bull, vol 

Hen sandy ts. (in Colorado sh. of Cat Creek field) Heg 


pp. 264, 260). Sage 
| ft. above Mosby 
in Sage Hen Creek 
Is a fine-xrüined sa, commented with the lime and when fresh shows no indication 
of its sandy character. When weathered becomes rotten and is easily crumbled with 
the Angers. Thickness 10 to 20 Jnehesm, Occurs at top of a zone of cale, concre 
tions 130-* ft, thick, At top of Sage Hen 1s. there ia distinct change in sedimen 
tation, "The beds overlying it are conspicuously argil., and ascending im the section 
become somewhat cale, though there are no Umy beds in first 200 ft. 


40 


memi. of the Colorado. Is named for conspicuous exposur 


151627^—38& 
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Saginaw formation. 

Pennsylvanian (late Pottsville) : Michigan (Lower Peninsula). 

A. C, Lane, 1901 (Mich, Miner, vol. 3, No. 1, p. 9). We are considering replacing 
Jackson (preoccupied) by Suyinaw, a characteristic Michigan mame, the Saginaw 
Valley occupying a large part of the coal basin and Saginaw Co. at present 
containing the most important coal mines. 

A, C. Lane, 1902 (Mich. Geol, Surv., vol 8, pt. 2, map at end). Saginaw fm.— 

ete. Overlics Grand Rapide [group] 


Coal paving brick clays and shales, = 
Is of Pottsville age {In some early repts the Parma ss was included In 
fJaekson or Saginaw fm. The generally accepted definition, however, treats 
Parma ss. as a distinct fm, lying btw, Saginaw fm. and Grand Rapids group.) 


Saginaw sand. 
Middle Devonian: Eastern Michigan (Saginaw region]. 
C. G. Carlson, 1927 (A. A, P. G. Bull, vol, 11, pp. 962+-) “Saginaw sand.” 
A dolomitie lime near top of Traverse fm.  Produces oil at Saginaw, near Bristol 
St. Bridge. 


ginaw moraine. 

A name used by F. B. Taylor in early repts for main moraine of Por 
Huron morainic system in Saginaw Valley, Mich. But he later (U. 8S 
G. S, Mon, 53, 1915) discurded the name. 


Saginaw. 
Name applied to two glacial lakes, of Pleist. age, in Great Lakes region 


Saguenay formation. 
Pre-Cambrian ; Quebec. 
J. A. Dresser, 1010 (Roy. Soc. Canada Trang, 3d ser, vol 10, p. 126; Canada Geol 
Surv. Mem. 92, p. 25). 


Sailor Canyon formation. 

Lower Jurassic: Northern California (Colfax region). 

H. W. Turner, 1894 (Am, Geol, vol, 18, p. 232). Satlor Canyon bed@——At Sailor 
Canyon, which drains into American River about 6 mi. SE. of Cisco, are a series of 
beds from which Mr. Lindgren and Dr. Cooper Curtice have collected fossils 
regarded by Hyatt as of Liassic [Lower Jurassic] age. Considered older than 
Milton and younger than Cedar fm. 

W. Lindgren, 1900 (U. S. G. 8, Colfax folio, No. 60). Sailor Canyon fm.—Chle. 
clay slates with some Is. and a contact-metamorphie facies consisting chiefly of 
mica schist and hornfels, Younger than Calaveras fm, and older than Mariposa sl, 


The Sailor Canyon fm. has an estimated thickness of 6,000 ft 


St. Alban formation. 
Devonian; Quebec. 
J. M. Clarke and €. Schuchert, 1900 (N, Y, State Mus. Mem. 3, vol. 3, p. 81). 


St. Albans slate, 
Middle Cambrian: Northwestern Vermont (Franklin County, St. Albans 
region). 
J. Marcou, 1862 (Boston Soc, Nat. Hist. Proc., vol, S, pp, 289-258), 8t, Albuns group— 
Green, brown, and reddish slates, containing lenticular masses of very hard whitish 
Is. Thickness 2,500 to 3,000 ft. Underlies Georgia slates [restricted to “gray 
und black sandy slates passing into true yellowish «6s."] and overlies Lower 
Taconic system, which consists of 10,000 ft. of qtzite, cgis., talcose slates, clay 
slates, mica schist, and gneiss, with intercalated masses of crystalline 18 
C. H. Hitchcock, 1884 (Am. Mus. Nat. Hist, BWL, vol. 1, No, 5, pp. 176-178), recog 
nized St. Albans slates as underlying Georgia schists. 
C. D. Walcott, 1910 (Smithgonian Misc, Coll, vol. , No. 6, p. 254). A sperlmen 
of cephalon of Paradowides wus found by Mr. Geo, Edson (1907), of St, Albans, 
Wt. in the St, Albans shales just W. of city of St. Albans, The St, Albana shales 
are argillaceo-aren. and carry lentils of ls, that are more or less fossiliferous, "Phe 
Paradogides occurs in the sh, and in a Is, lentil, 


A. 


n 


> 
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Keith, 1023 (Am, Jour, Bei, Sth, vol. 5, p. 112). Edson reported discovery of 
Paradociles in shales in town of St, Albans, which indicates strongly that Middle 
Camb, is present there. He also reported finding Agnostus in same pince, thus 
indicating Middle Camb, or later bed& — 1t is thus possible some of sh, here 
named Colchester. (Lower Camb.) i» of Middle Camb, age, but it bas not yet 
been praectienble to distinguish such beds as a fm. If Middle Camb. shales are 
Present, they cam only extend n few mi. to N. and 8., being eut out by Milton 
dol This possibility is strengthened through the finding, by B. F. Howell, at 
«ame locality, in 1922, of apparent Middle Camb. fossiles, 

P. Howell 1826 (Geol. Soc. Am. Bull., vol 87, p, 236), A small fossil, which 
appears to be possibly a fish plate, was found during past summer by Prof, C. 
Sehuchert nnd writer in St, Albane eh., a Camb, fm. containing Paredorides and 
other marine fossils of a Paradovides fauna just S, of town of St. Albans, Franklin 
Co, NW, Vt. The fossil will be of great intereet if it can be proved to be a fixh 
plate, ns it will be the first evidence of existence of fish or fishlike creatures in the 
Cam), [On p. 242 Howell stated:] Paradoxidian fossils were reported from 
Franklin Co, Vt., by Edson, Perkins, and Walcott some 15 yrs ago, but not much 
Was then known about the beds from which they came. During past 4 yrs the 
Held work of Raymond, Prindic, Dunbar, Sayles, and especially Keith, Schuchert, 
and writer, has added much to our knowledge of the strat. and arent extent of 
these Poradeowides beds and character and relationships of fossils, The beds are 
dark shales, numed St. Albons fm., which, although they outcrop at only a few 
places and are known to be fossiliferous in only 4 of their outcrops, are believed 
to underlie mantic of glacial deposits in a continuous or nearly continuous band 
varying from a few yds to % mi. in width and extending from vicinity of West 
Georgia NE. for about 16 mi., to near Highgate. 

F. Howell, 1929 (10th Rept, Vt, State Geol, pp. 255, 203, 205-209). In 1887 
Marcon described and mapped the rocks in and about St. Albans, "The area 
which he mapped as underlain by the rocks of his 8t, Albans group—a strip 
runbing N, from Georgia through St, Albans nnd Highzgate Falls to and across 
Canadian bdy—jis now known to contain beds of Paradoxidian age, Keith (1923) 
tentatively included the Paradowides beds in the fm, which he called Highgate al., 
which he described af resting on Milton dol. The present writer in 1926 pro- 
posed that the old name St, Albans be restricted tò the Paradomrides beds of 
Franklin Co, and used as a regular fm. name, with a definite meaning. It has 
been used before in a larger sense, bat only a few times; and it is the most 
logical-~almost the only appropriate—name available for those beds. It is used 
in that sense [n this paper, The St. Albans eh, is, as its name implies, composed 
ehiefly of mudstones, Many of its beds are, however, so limy as to deserve the 
nome of [s.* nnd thin layers and lenses of gs, occur here and there throughout 
the fm. Some of beds nre finezrained black shales, but majority are dark-gray 
nnd econrsergralned, sometimes so micaceous as to be of golden-brown color, and 
»omwethmes sandy, The more limy strata tend to blue-gray color and vary from 
limy shales to impure Iss, which are always mere lenses—never beds, Matrix 
of the s» layers ia also frequently limy. Whole fm, seems to have been thin- 
lwdded and was at least in part banded, but cleavage has destroyed evidence of 
original bedding and bending. No evidence of eross-bedding on any considerable 
stale was seen In main body of fm, "The St, Albans overlies Milton dol, [not true 
Milton and later renamed Rugg Brook egt. by Sehuehert], probably with discon., and 
underles Mill Hiver cgl., apparently with uncon. Thickness approx, 200 ft, The 
Rt, Albans closely resembles the younger Highgate sh, and also parts of the older 
Colchester fm., but is usually of a little lighter gray color, less distinctly banded, 
and coarser-grained and heavier-bedded than the Highgate, and is fnergralned 
and lets heavy-bedded than the shales of Colchester fm, These distinctions do 
not always hold, however, and since the Milton, MUIL River, and Swanton fms. ave 
also frequently difficult to distinguish in the feld, it is necessary for one to find 
fossils of n Paradomdes fauna in hig shales if he is to feel certain that he has 
the St. Albang fm 

W. MeGerrigle, 1081 (17th Rept. Vt. State Geol, pp, 179—191), compiled a table 
showing the superposition of the Camb, fms. benenth the Georgia s (Ord) at 
Burlington, St. Albans, Highgate Springs, and Int, Bdy, in which he listed St. 
Mbans sh., 200 (2) ft, thick, uncon, underlying Mill Hiver egl. (Upper Camb.) and 
uncon, overlying Milton dol, [not true Milton and later renamed Rugg Brook ogh 
by Sehiuehert J. 

Keith, 1982 (Wash, Acad, Sei, Jour, vol 22, pp. 360, 374), After thorough 
search Middle Camb, fossils were found by Howell in St. Albans sl, at W. border 
of city of Bt Albans and at several other localities, These beds have been 
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traced by writer into W, part of Milton Twp. They are cut out a few mi, 8. of 
Highgate Center btw. Milton dol, below and Highgate st. above There is fair 
prospeet they n be identified In one of beds of si, that is exposed only at low 
water below Highgate Falls The 8t, Albans contains only al, dark gray, locally 
banded, and, like the older Parker sl., mienceous, 

C, Schuchert, 1033 (Am, Jour. Sei, Sth, vol. 25, pp, 3853-381). Nt. Albans sl, ig 0 to 
250 ft, thick; contains ZO ep. of Middle Camb, foss is uncon, overluün by Mil 
River Is. egl and rests on a nonfossiliferous kasal cel. (0 to 20 ft. thick and 
apparently of Middle Camb, age, ss it rests uncon, on underlying Parker 8L), 
here named Rugg Brook dol, egl. In previous repts the Rugg Brook cet. bas been 
called Milton dol,, but the typical Milton dol, lies higher in the section and is Upper 
Cumb., hence the now name Rugg Brook. 


TSt. Albans group. 
A name applied in Hitchcock's early repts to include rocks ranging in age 
from Lower Camb. to Lower Ord. aud now divided into Georgin xl, 
Swanton cgl, and Highgate sl. 


St. Albans limestones, 

Lower Devonian: Quebec (Gaspe Peninsula). 

J. M, Clarke, 1900 (N. Y. State Mus, Mem. 3, vol. 3, pp. 80-81). Mr, Charles Semy 
chert and writer have thought that beds 1 and 2 of Sir Wm, Logan's 1844 sub 
divisions, which carry Helderbergian fauna and are exposed at base of Mount 
St. Aban along shore of Cape Roier cove on gult of St, Lawrence, may be 
called St. Albans Un. 


St. Anna moraine, 
Pleistocene (Wisconsin stage): Southeastern Wisconsin Shown on me 
‘aine map (pl. 23) of U. S, G, S. P. P, 106. Named for development 1 mi 


W, of St, Anna, Sheboygan Co. 


St. Anthony sandstone, 
Name applied by T, €. Hopkins (Ind, Dept, Geol, and Nat, Hes, 20th Ann 
Rept.. 1895, p. 312, 1896) to ss, quarried at St. Anthony, Dubois Co., Ind. 


St, Armand limestone, 
Ordovician: Quebec, 
T, H, Clark, 1034 (Geol, Soc. Am. Bull, vol. 45, Ne. 1, p. €). 


St. Bartholomew limestone. 
Eocene: West Indies 
T, W. Vaughan, 1918 (Wash, Acad. Sel Jour, vol. R, p, 271) and 1924 (Geol. Sos 
Am. Bull, vol, 35, p. 726). 


St. Charles limestone. 
Upper Cambrian: Northeastern Utah and southeastern Idaho 
C, D, Walcott, 1908 (Smithsonian Mise. Coll, vol. 53, No. 1804, p. 6). &t. Charles 
fm Uinistegraiy to gray aren, Ise with some cherty and coneretionary layers 
pussing at base into thin-bedded gray to brown sas. Thickness 1,225 ft. in Black 
smith ork Canyon, If. of Hyrum, Cache Co., Utah, the most accessible locality for 
study, and 1,197 ft. W. of Liberty, Bear Lake Co, Idaho Type loc, is W. of 
Bt. Charles, Bear Lake Co, Idabo, The stream towing through St. Charles 
pases over the fm, Contains Upper Camb, fossils, passing at top into Ord 
[Garden City 1s]. Overlles Nounam fun. 


St. Clair limestone. 
Silurian: Northern Arkansas and central castern Oklahoma. 
E. A. F. Penrose, Jr., 1891 (Ark. Geol. Surv. Ann, Rept. 1890, vol. 1, pp. 102-103, 
112-114, 124-128, 166-174). St. Clair ts,—Iliehly erystalline granular fossil- 
Iferous Is, of light-eray, pink, chocolatebrown, or prarplisti-black color. Contains 
nodules and interbedded layers of oxides of manganese and fe source of the man 
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gnunese ores, ns they are now found in n residual clay Thickness D to more than 
150 ft In some places underlies Sylamore as.; in other places Is separated from 
overlying Boone chert by dark-brown or black earthy siliceous deposit, 1 to 40 ft, 
thick, underlain by residwal clay, the product of decomposition in situ of St. Clair 
ls. Overties Izard Is 

H. S. Wiliams, 18f4 (Am. Jour. Sch, 2d, vol 48, pp 331) St. Clair la. òl 
Penrose includes beds ranging in s from Cincinnati to Niagara, and should be 
divided into three fms.. here named (descending) Cason ls. (containing Clinton 

ason sh. (the manganesebearing shales); and 8t. Clair 1 


Niagnra fauna); € 


(containing Ord. fauna) ; the latter two fms, separated by erosion uncon 

H. &, Williams, 1900 (Ark. Geol, Surv. Ann, Rept. 1892, vol, 5, pp, 277-301). Cason 
la, is abandoned and St, Clair le. restricted to Sil. ls. overlying Cason eh, which 
outcrops at St. Clair Springs For the Cincinnati memb, of Penrose’s St. Clair is., 


which does not outerop in region of St. Cloir Springs, Branner's suggested name 


Potk Bayou ts, ls adopted, 

E. O. Ulrich, 1011 (Geol Soc. Am. Bull, vol. 22, pL 28, pp. 421, 486, 558, 559), 
reetricted St, Clair ls. to beds of pre-Rochester Clinton age, or to the Is, aetually 
present at St. Clair Springs, the beds of Medina age belng westward extension of 


Masaflenl la, of western Tenn, and therefore excluded. 

IL D. Miser, 1020 (U. S, G. S. Bull, 715G, p, 98). In Batesville, Ark., dist. the true 
St, Clair Ia. ix locally overlain by a hitherto undiscovered fin, of late SIL (probably 
late Niagaran) age named Lafferty Im, and it is undertain by Brasetield Is, (in one 
place in Batesville dist.) The Hrassfeld Is. is not present at type loc of 
Bt. Clair Is 

I. H. Cram, 1020 (Okla. Geol. Surv. Bull. 40QQ), Fauna collected ty Taf from upper 
part of St, Clair near Marble [Sequoyah Co., Olin.) 1s of Nisgarnn age according 
(io Ulrich. Tho typical St. Clair fawna ls present in pink crinoldal bed [top 
memb.] of Chimneyhill Is. Base of St. Clair is not exposed in Okla, 


Adopted for Is. uncon, overlying Brassfeld Is. and in Ark, locally under 
memb. of 


Iving Lafferty Ig, (of Bil. age), or, in its absence, Sylamore s 


Chattanooga sh. Contains fossils of Rochester age, according to E. O, Ul- 
rich. In Okla, it is locally overlain by a 1s, of late Oriskany age. 

Named for St. Clair Springs, 8 mi. NE. of Batesville, Independence Co., 
Ark 


ISt, Clair shale, 

Upper Devonian: Michigan (Lower Peninsula), 

A. €, Lane, as reported by M. E. Wadsworth, 1893 (Mich. Geol Surv. Rept. 1891 and 
1592, p. 66) Nt. Clair shales, 150 to 300 ft, thick, undertie Richmondvile or Berea 
ae. and overlie Traverse group. 

A, €, Lane, 1805 (Mich. Geol, Surv. vol, 5, pt. 
ahate« are 145 to 200 fr, thick. Underlie 


btw. pp. J and 31). Nt. Clair black 
"imondvile or Berea as. and overlie 


averse group, 
A. €, Lane, 1001 (Mich. Miner 
Bt, Clair (preoecapied) by Antrim 


No. 1, p. 9) We are considering replacing 


Replaced by Antrim sh. in 1902. 
Named for exposures along St. Clair River, St. Clair Co, 


St. Clond sandstone. (In Greene formation.) 
Permian: Northern West Virginia. 
R. V, Hennen and D. B. Reger, 191% (W. Va. Geol, Rury, Rept. Marion, Monongalla, 
and Taylor Counties, p 171) St. Cloud sw-—Mnussive micaceous medium-zreaiied 


As., 15 to 20 ft. thick in Monongalia and Marion Counties Underlies Lower Proctor 
und I | to 5 ft, above Windy Gap coal, the Windy Gap 1s, not being seen in 
aren. Named for St, Cloud P. O.. Mononzalla Co 


St. Cloud granite. 
Name applied by €, €. Wang (Geol. Soc, China Bull, vol 11, No. 4, pp. 426 
428, 1932) to a pre-Camb. intrusive granite in Wis. (area not stated). 
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. Croix sandstone, 
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. Croix shales. 

Upper Cambrian: Eastern Minnesota and western Wisconsin, 

N, H, Winchell, 1873 (Minn. Geol, and Nat. Hist, Surv, Ist Ann. Rept., for 1872, 
pp. 68-50) St. Oroit 58.—White or buff-colored heavy: or massive-bedded quartzose 
aag. with intercalated beds of sh. Thicknesa 000 ft. Underlies Lower Magnesian 
Is. [which included all beds btw. St. Peter «s, and bis St. Croix ss.] and uncon 
overlies [so-called] Potsdam ss. (hard vitreous red sss, with partings of red sh.) 
Named for occurrence in St. Croix Valley, 

N. H. Winchell, 1874 (Minn. Geol, Nat. Hist. Surv. 2d Ann. Rept), designated basal 
fm. of (Lower Magnesian as &t. Latorence ls., and applied "St, Croix ss.” to the 
beds beneath the St. Lawrence and above his so-called Potsdam ss. This definition 


was followed by him in several succeeding repts. 

N. H. Winchell, 1886 (Minn. Geol. Nat. Mist, Surv, J4th Ann. Rept., pp. 334-337 
included Jordan ss. and St. Lawrence Is in his St. Croix fm., and followed this 
definition of “St, Croix ss." in his 1888 rept, 

C. W. Hall, 18589 (Minn, Acad, Nat, Sci. Bull, vol. 3, pp. 125-136), applied "St, Croix 
series" to the rocka beneath 8t. Lawrence fm. and above the red so-called Potsdam 
Bsa and divided this "xeries" into Dresbach ss, or upper St. Croix, St. Croix shales 
or middle St. Croix, and St. Croix sss, or lower St. Croix. 
or middle St. Croix, and St. Croix sss, or lower St. Croix. 

N. H. Winchell, 1900 (Geol. map of Minm.). St. C€roür serles,—Includes Jordan 
St Lawrence, and Dresbach, and overlies Hinckley as. 


t, 


Some authors have applied "St. Croix shales” to the sh, underlying Dresbach 
ss, nnd "St. Croix sas." to the sss, underlying those shales. 


St. Croix morainic system. 
Pleistocene (Wisconsin stage): Northeastern Minnesota and northern Wis 
consin. 
C. P. Berkey, 1897 (Am. Geol, vol, 20, p. 360) Passes n short distance K. of villam 
of Rt, Croix Falls, Wis., and follows almost parallel with and at certain points en 
croaches upon River St, Croix, 


See also Jour, Geol, vol 13, pp. 242-256, 1905, and F. Ler 


(U. S. G. S. P. P. 161, pp. 40-45). The members are nnnamed. 


St. Croix formation 
Miocene and Oligocene: Trinidad, 
G. A. Waring, 1926 (Johns Hopkins Univ. Studies In Geol, No. 7, pp. 48-44) 


St. Croixan epoch (or series) 
Geographic name for Upper Cambrian. Proposed by C, D. Waleott (Smith 
soninu Mise, ColL, vol, 57, No. 10, pp. 306-307, 1912). Replaces fSara 
togan. See U, S. G. S. Bull. 769, pp. 97-98, 


St. David shale und limestone, (In Carbondale formation.) 
Pennsylvanian: Central western Illinois (Fulton County). 


T. E. Savage, 1927 (Am, Jour. Sei, Sth, vol. 14, pp, 307-310), applied St. David 
sh, and is. to that part of Carbondale fm. overlying Springtield (No. D) coal and 
underlying his Canton sh. in Fulton Co, Derivation of name not stated, but 
probably i» the town in Fulton Co 

H, R. Wanless, 1931 (Geol. Soc, Am. Bull, vol. 42, p. 804), showed St, David lx, 
0 to 5+ ft. thick, resting on coal No. 5. 


St. David cyclical formation. 

A name applied by H. R. Wanless (Ill. Geol. Surv. Bull. 60, 1931, pp 
170-199) to an upper portion of Carbondale fm. (Penn.) of central 
western I, based upon the rhythmic-cyele theory of sedimentation, 

Includes coal No, 5 and St, David Is. Derivation of name not stated. 
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St. Edmund dolomite lentille (of Cabot Head shale member) 

Silurian (early): Ontario (Brace Peninsnla and Manitoulin Island), 

M. Y. Wiliama, 1919 (Canada Geol Surv. Mem. 111, No. 91 geol ser, p. 37 and 
chart opp. p. 18) St. Ldmund dol tbentille.—Fine-gralned Hzht-buff weathering 
dol. and mag, calcilutite. Thickness 8-+ ft Occurs near top of Cabot Head sh 
memb, on Bruce Peninsula and Manitoulin Island. Ix younger than Dyer Bay 
dol. lentille of Cabot Head sh. memb Type Joe, along shore 2 mi. W, of Cabot 
Head, on lots 3 and 4, concession XIV, St. Edmund Twp, Bruce Peninsula 


St. Elias schist. 

Age (7): Southeastern Alaska (St. Elins region). 

I, C. Russell, 1891 (Nat. Geog. Mag. vol 2, pp. 167-175). St. Etiaa echiat---The 
metamorphic rocks of main St. Wilas Range are a schist in which bedding planes 
are preserved. Forma several thousand ft of upper part of the range Over. 
thrust on Yakutat system, 

A. H. Brooks, 1906 (U. 8S. G. S, P. P. 45, p, 212 St, Elida schist of Russel i» a 
metamorphic terrane of unknown age. It may represent same horizon ms Wales 
series, 

tSt. Elizabeth formation 

Lower Ordovician (Beekmantown): Central Missouri, 

S. H. Ball and A. F. Smith, 1903 (Mo. Bur. Geol. and Mines vol. 1, 2d ser., p. 50). 
St, Elizabeth fa—A complex of ss, chert, gtxites, dol, umd sh., TO to 160 ft 
thick, overlying Gasconade Is, and underlying Jefferson City fm. in Miller Co. 

Same as HRoubidonx fm., older name, 

Named for St. Elizabeth, Miller Co. 


St. Eugene silts. 
St. Eugene interglacial epoch. 
Pleistocene: British Columbia. 


S. J. Schofield, 1915 (Canada Geol. Surv. Mem. TO, p. 85). 


St. Francisyille sand. 
A subsurface sand in Chester group (Miss.) of Lawrence Co., Il (See 
Il, Geol. Surv, Bull. 54, index.) 


rst. Francois limestone, 
Upper Cambrian: Eastern Missouri 
A. Winslow, 1894 (Mo. Geol. Surv.. vol 6, pp. 331, 346, 3249-8354). St. Franois 
ls. —Great body of mag. ls, 000 ft. thick, being btw. La Motte &s below and 
Crystal City (St. Peter] e3. above in BE. Mo Includes Potosi Is, and St. 
Josephi 1s. 


Named for St. Francois Co. 


tSte. Genevieve marble, 

Mississippinn: Central eastern Missouri. 

G. €. Swallow, 1855 (Mo. Geol. Surv, 2d Ann. Rept., pt. 1, p. 96). The well-known 
oolite found at Ste, Genevieve, called Ste, Genevieve marble, belongs to Archimedes 
1s.; it is a very superior building stone. [According to B. F. Shumurd (St, 
Lonia Acad. Sel. Trans., vol 1, p. 407, 1857) the white, highly oolitic Is. ex 
tenxively quarried near Ste. Genevieve ts basal memb, of St. Louis 1s, and older 
than fm. near Ste, Genevieve which he named Ste. Genevieve la.) 


Ste, Genevieve limestone, (In Meramec group.) 
Mississippian: Eastern Missouri, southern Illinois and Indinna, Lows, Ken- 
tucky, Tennessee, northern Alabama, nnd northeastern Mississippi. 
B. F. Shumnrd, 1860 (St, Loulà Acad, Sci Trans, vol 1, p. 400, in a description 
of the rocka of Ste. Genevieve Co., Mo, rend June 6, 1859). Ste. Genevieve la. 
A second Archimedes ]s, very analogous in lithologie features to upper Archimedes 
Is. [described by Shumard as thin beds of gray la. and biuleh mari highly charged 
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with fossils], occurring, however, in thick beds, Inferior part shades almost Piiper- 
ceplibly down into St. Louis Is. Underlies Ferruginous ss. [Aux Vases su] amd 
overlies St. Louls ls 

In subsequent repts the use of Ste. Genevieve Ix, was for many years con- 
fined to Mo. where the beds, usually not specifically named, were in- 
cluded in St. Louis ls., the TFerruginous ss. (Aux Vases ss.) being 
trented as basal fm. of overlying Chester group. J. A, Gallaher, how- 
ever, in 1898 (5th Bien. Rept. Mo. Bur. Geol, and Mines) and 1900 (Mo 
Geol. Surv. vol 13) deviated from this definition of St. Louis ls. hy 
treating the Ste. Genevieve as a fm. distinct from the St. Louis and 
from the overlying rocks of Chester age, as did E. M. Shepard, 1904 
(Bradley Geol, Field Sta. Drury Coll. Bull., vol. 1, pt. 1, pp. 41-42). 

In early HL repts the beds later distinguished as Ste. Genevieve ls. were 
usnally included, without a name, in St. Louis Is. According to Bain, 
however (U. 8. G. S. Bull. 255, yp. 
Rosiclare and Ohara members of the Ste. Genevieve) were in some early 
Ill. repts included in Chester group. 

In early repts on western Ky. the Big Clifty ss. was treated as basal 
fm. of Chester group, and the beds now designated Ste. Genevieve da. 


the upper beds (later named 


were included, without a name, in St. Louis Is. or "group." The typical 
Big Clifty is now generally considered to be same as trne Cypress ss., 
the prior name, and “Big Clifty" has been discarded, In 1903 (U. S. G. S. 
Bull. 213, pp. 207-208) E. O. Ulrich sepnrated, as a distinct fm., the 
upper 200 to 250 ft, of St. Louis ls. of western Ky. and named it “Prince- 
ton Is.” He excluded his Princeton Is. from overlying Chester group. 

K. O. Ulrich, 1904 (Mo, Bur. Geol, and Mines vol. 2, 2d ser, pp. 100—111, 
by E. R. Buckley and H. A. Buehler; U. S. G. S. Bull. 225, pp. 507-508, 
by H. F. Bain, relating to lead and zine deposits of southern Ill and 
western Ky.) and 1905 (U. S. G. S. Bull. 255, pp. 17-27, by H. F. Bain: 
and U. S. G. S. P. P. 36, by E. O. Ulrich and W. S. T. Smith; both 
relating to southern Ill. and western Ky.), ineluded Ste. Genevieve Is. of 
western Ky. and southern HI. in Chester group; divided the Ste. Gene 
vieve into 3 members, named (descending) Ohara ls., Rosiclare ss., and 
Fredonia Is.; called the overlying ss. Cypress 83, and correlated this 
s4, with Aux Vases ss. of Mo. and with Big Clifty ss. of Ky. 

In 1907 (geol. map of IIl, and Ill, Geol, Surv, Bull. 6) S. Weller excluded 
Ste. Genevieve from the Chester; stated that it had not usually been 
distinguished from the St. Louis; that lithologically it closely resembles 
the St. Louis, although it contains oolitie beds, which the St. Louis doce 
not; nnd that it is perhaps less cherty than the St, Lonis; also that 
main distinction btw, Ste, Genevieve and St. Louis is faunal, the Ste, 
Genevieve containing recurrent Salem (Spergen) forms, which are older 
than St. Louis and which are absent from the St. Louis. He miso reported 
an uncon, btw. the Ste. Genevieve and the overlying ss, (Cypress, as 
he then called it). In some subsequent Ill Geol. Surv. repts Ste. Gene 
vieve Is. and Cypress ss. were both excluded from Chester group, and 
also treated as distinct from Meramee group. The Ste. Genevieve was 
treated as distinct from both Chester group and Meramec group in HI 
repts until 1920, when S, Weller (Ill, Geol, Surv. Bull 41) definitely 
included it in Meramec group. 

In recent years a voluminous literature has appeared on the strat. subdi- 

visions of Chester group in Miss. Valley region and their correlation, 

and on the subdivisions and proper classification of Ste. Genevieve ls 

Detailed work has proved, to the satisfaction of most if not all geologists, 
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that true Cypress ss. is not same as Aux Vases ss, but is n younger ss. 
in Chester gronp of Hl. und Ky., and that it is same as Big Clifty ss. 
of Kx. which is now discarded, ^ut the limits of Ohara ls. and the 
classification of Ste. Genevieve Is. (i. e, whether it properly belongs in 
Chester group or in Meramec group) are matters about which there has 
long been considerable difference of opinion. It seems to be agreed that 
the typical Ste. Genevieve ia uncon, overlain by Aux Vases ss. and uncon. 
underlain by St, Louis ls. In western Ky. however, the ss, overlying 
also “Big Clifty 


the Ste. Genevieve and formerly called “Cypress 
88,” Is now known to be older than true Cypress (=type Big Clifty) 
und is ealled Bethel ss. by Ulrich and Butts, who consider it is same as 
typical Aux Vases ss. of Mo, but which S. Weller contended is n 
younger sg and=his Yankeetown chert of eastern Mo. and southern 
I Weller also contended that upper part of Ohara Is, is=Renanlt fm, 
of Ste, Genevieve Co, Mo, which is much younger than typical Ste 
Genevieve ls. The Ste, Genevieve Is. of 8, Weller includes only lower 
pirt of Ohara Is. memb., and the Rosiclare ss. and Fredonia oolite 
members of Ulrich. The interpretation of Ulrich nnd Butts is that all 
of Obara Is. memb. is present at its type loe. and that the upper part 
of type Ohara Is. memb. underlies a ss, (Bethel) that they consider to 
be=Aux Vases ss, of Mo., which overlies typical Ste. Genevieve ls, They 
also consider the Ste. Genevieve fauna to be more closely related to 
overlying Chester funnns than to underlying St. Louis fauna; and they 
consider the uncon. (present everywhere) at base of Ste. Genevieve to 
be of greater value than the uncon, (present in places only) nt top of 
the Ste. Genevieve 

A. H. Sutton and J. M. Weller, 1982 (Jour, Geol, vol. 40, No. 5, pp. 430— 
142), adhered to correlation of upper part of Ohara Is. memb. with 
Renault fm. and introduced Levias for the lower part of the Ohara, 
which they treated as top memb. of Ste. Genevieve Is. 

The U. 8 Geol. Survey formerly included Ste, Genevieve ls, in Chester 
group, but in May 1987 it transferred so-called "Upper Ohara” of repts 
to Renault fm. of Chester group and transferred the remainder of Ste, 
Genevieve Ils. to Meramec group 

Named for outerops in Miss. River bluffs 1 or 2 mi. below Ste. Genevieve, 


Ste, Genevieve Co, Mo. 


te. Genevieve sandstone. (In Chester group.) 
Mississippian: Central eastern Missouri, 


J. A, Gallaher, 1898 (Mo. Bur. Geol. and Mines Bien, Rept., p. 37) and 1900 (Mo. 
p 108). Ste Genevieve ax,—Masvive yellow-brown #3., 


Geol, Bury. vol 13, 
married 4 mi below Ste Genevieve and used in construction of Buds Bridge at 
St. Louis.  Underles Kaskaskia Is, and overlies Rf, Louis Is, 

Same as Aux Vases gs, older name. 

Named for exposures at Ste. Genevieve, Ste. Genevieve Co. 


Ste. Genevieve group. 
Mississippian: Missouri, Illinois, western Kentucky. 
C. R. Eastman, 1903 (Harvard Coll. Mus. Comp. Zool. Bull., vol. 39, No. 7, p 135), 
used Ste, Genectere group or stage to Include Chester, St, Louia, and Warsaw in 
Miss, Valley 


Ste. Genevieve group 
Mississippinn: Missouri, Illinois, and Towa. 


H. R. Williams, 1022 (Pan-Am. GeoL, vol. 37, No, 1, pp. 55-40; posthumous paper; 
written for publication lo Bull 3 of Mo, Geol, Surv (which was published in 
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1890), but withdrawn from page proof and suppressed). Ste. Genevieve group.— 
Name and classification proposed to include the fms, whose faunas have been de 
scribed under the names Warsaw (in part), Sf. Louis, Chester, Kaskaskia, upper 
irohitnedes, Perruginove ss, and their equivalents in Mo., HI, and Iowan; and 
particularly defined, under the name “Archimedes group," by B, F, Shumard in his 
rept, om geol. of Ste. Genevieve Co, Mo. 


Preocenpled by Ste. Genevieve iz. Replaced by Chester group aml Meramec 


group. 
Apparently named for Ste, Genevieve Co., Mo. 


St. George formation. 

Pliocene (?) : Northwestern California (Del Norte County). 

J. I. Maxson, 1933 (Calf. Jour. Mines and Geol., vol. 29, Nos. 1 and 2, p. 155 and 
map). Sf. George fm.—Northeasterly dipping marine fm, of sss and shales 
carrying abundant invertebrate fauna. Thickness exposed near Polnt St. George, 
on W. coast of Del Norte Co, somewhat under 100 ft, but is presumábly consider 
ably thicker. Lies noncon. on Dothan fm, (Jurassic) and is noneon. overlain by 
Battery fm, (Pleist.). 


St. George series. 
Lower Ordovician: Newfoundland. 
€, Seliuchert and C. O. Dunbar, 1934 (Geol. Soc. Am. Mem. 1, pp. 24, 46, 99). 


St. Helena rhyolite, 

Pliocene: Northern California (Sonoma County). 

V. C. Osmont, 1004 (Calif. Univ. Pub, Dept. Geol Bull, vol 4, pp, 59-87) St 
Helena rhyolite.—Of varying thickness up to 2,000 ft itests conformably on 
Sonoma tuff 

Apparently named for occurrence on Mount St. Helena, Sonoma Co, 


St. James morainic system. 
Pleistocene (Wisconsin stage): Southwestern Minnesota. 
F. Leverett, 1982 (U. 8. G. S, P. P. 161, pp. 94-99), Members not named, Village 
of St, James, Watonwan Co, standa on it. 


St. Jean group. 
Middle Cambrian: New Brunswick. 
L. W. Bailey and G. F, Matthew, 1872 (Canada Geol, Surv. Rept. 1STO-71, pp. 138 
148). Sf. Jean. (John) group, Lower Sil, Exact synonym of Acadian group [now 
classified as Middle Camb.] 


St. Joe limestone member (of Boone limestone) 

Mississippian (Fern Glen); Northern Arkansas, eastern Oklahoma, nnd 
southwestern Missouri 

T. C. Hopkins, 1808 (Ark. Geol. Surv. Ann. Rept. 1890, vol. 4, pp. 10, 212, 255-3 
pl. 10). St. doe Is-—Prominent bed of fossiliferous red chertless ls, forming bas 
part of Boone chert and in places merging into overlying gray ls, of the Boone 
Body of rock vnrles from light pink to dark chocolate color, interspersed with 
white, gray, or pemgreen spots. Thickness 0 to 100 ft. Overlivs Bureka [Chatta- 
noognm] sh., or, in its absence, the Sylamore aa. or still older (Lower Sil.) rocks. 


Named for exposures at St, Joe, Searcy Co., Ark. 


tSt. Joe limestone. (In Shawnee formation.) 

Pennsylvanian: Northwestern Missouri, 

J. A. Gallaher, 1898 (Mo. Bur. Geol. and Mines Bien. Rept, pp. 52-53). St Joe 
ls —Itough and many-hbedded 1s. resting on conl No. 7 and separated from over- 
lying coal No. 8 by 3 in. to 100 ft. of clay ah, 

Preoeeupied. Probably same as Lecompton Is. memb, 

Named for exposures near St. Joseph, Buchanan Co. and beenuse it has 
contributed more bullding material to St. Joseph than any other native 

rock. 
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St. John gronp. 
Middle Cambrian: New Brunswick, 


J, M. Dawson, 1863 (Am, Jour, ScL, 24, vol, 35, pp. 314-319) Includes St, John 
shales. Assigned to Dev. 
G. F, Matthew, 1863 (Canadian Nat, vol 8, pp. 244, 247-251). St. John group of 


New Brunswick is Caml 
Seems now to be classified as Middle Camb, 


Rt. John formation. 
Cretaceous: Alberta. 


r. H. MeLearn, 1918 (Cannda Geol Surv. Summ. Rept. 1917, pt. C, p 18). [Aa- 
signed to Cret, ; Williams and Bocock, 1 (Roy. Soc, Canada Trans., Sd ser, vol 
20, sec. 4, p. 210) and Allan and Rutherford, 1954 (Alberta Research Coan. Ropt 


No. 30, p. 12), assigned this fm. to Lower Cret 


St. Johns slate. 
Cambrian: Newfoundland. 
J. B. Jokes, 1839 (Rept, on geol, Newfoundland, p. 3); 1840 (Edinburgh New 
PhiL Jour. vol. 29, p. 107). [No age given.) 
J. B. Jukes, 1843 (Gen. rept. geol. Newfoundland, pp. 51-4). St. Johns sl is 
Camb, (Y). 
St. Jolus shales, 
Middle Cambrinn: New Brunswick and Newfoundland. 
J. W. Dawson, 1863 (Am, Jour. ScL, 24, vol 35, pp. 314-319) Inchoded in St 
John group [whieb is now classified a» Middle Cami» ] 


St. Johns moraine, 

Pleistocene (Wisconsin stage): Southern Michigan. Shown on moraine 
map (pl. 32) in U. S, G. S. Mon, 52. (Not same as St, Johns moraine of 
Winchell (1572), who applied name to the moraine in Ind. and Ohio later 
named Salamonie by Leverett, See U., S. G. S, Mon, 41, p. 500.) 


St, Joseph limestone. 
Upper Cambrian: Eastern Missouri. 
A. Winslow, 1894 (Mo. Geol, Surv, vol, 6, pp. 331, 347). Nt. Joseph Is. —Mewanive 13., 
200 or more ft, thick, forming lower part of 8t, Francols la, In SE. Mo, Undoerlies 
Potosi ls, and overlies Lu Motte s5 
Includes Elvins fm. and Bonneterre Is. 
Named for mines of St. Joseph Lead Co. near Fredericktown. 


(St. Joseph. formation. 
Mississippian: Southeastern Indiana. 
P. R Stockdale, 1929 (Ohio Jour. Sel, vol. 29, No. 4, p. 170) [Bee under Borden 
group.] 
Probably named for St. Joseph, Clark Co. 
Replaced by Locust Point fm 


St. Kitts gravels, 
Age (7): West Indies, 
J. W. W. Spencer, 1901 (London Geol, Soc, Quart, Jour, vol 57, p. 537) 


St. Landry marble. 

Cretaceous (2): Southwestern Louisiana, 

E, W. Hilgard, 1873 (Suppl. and Final Rept. Geol. Reconn. La., 1869, p. 12). 
Remarkably pure ls., of pecullar horizontally banded and fissured structure 
(whence it has received name of “St. Landry marble") and of fetid bituminous 
odor when struck, Weathered surfaces show horizontal structure and granular 
coneretionary texture. Thickness of nbout S ft. is visible in pits about 14 mi, 
apart in bed of Nezpique aod Boggy Bayou. No fossils found, but assigned to 
Cret 
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Above is only known use of this name, On early maps Nezpiqnue I 
formed SW. bdy of St, Landry Co. and W. bdy of Acadia Co, but 
present maps show St. Landry Co. has been divided into Evangeline Co. 
to W. and St. Landry Co, to E, 


St. Laurent limestone. 

Middle Devonian (Hamilton): Eastern Missouri (Ste. Genevieve and 
Perry Counties). 

€. L. Dake, 1918 (Mo. Bur, Geol. and Mines vol. 15, 2d ser, pp. 88, 175) St. 
Lorene Le. with a few thin sx layers Underlies Chattanooga ali, and ovvrlles 
Benuvais se. 

M. E. Wilson, 1922 (Mo. Bur, Geol, and Mines vol 16, 2d ser, p. 51). St, Lawrent 
i&.—Narmed by [8.] Weller, in unpublished ms. of Mo. Hur. Geol and Mines. 
Dominuntly lsg., but contains some higbly aren. layers and some thin seams of 
pure as, Overlies Benuyais ss. and is highest Middle Dev. in this area. 

S. Weller and S. St, Clair, 1928 (Mo. Bur. Geol. and Mines vol, 22, 2d aer., p. 151). 
St. Laurent fm.—Dominantly ls, but some notable aren. beds are included, — Named 
for exposures along St. Laurent Creek, Perry Co, 3 mi, 8 of St. Marys [in Ste 
Genevieve Co.}, where 275 ft, of these beds are exposed. Overlies Beauvais Ae, 
possibly uncon. Is uncon, overlain hy Lower Miss, (Burlington 15.). Curries 
Hamilton fauna, 


St. Lawrence formation. 
Upper Cambrian: Southern Minnesota, and Wisconsin, Iowa, and northern 


Hlinois 
N. M. Winchell, 1874 (Minn. Geol Nat. Mist, Surv, DI Ann. Ropt., pp. 86, 132, 
1358-157), divided the Paleozoic rocks of Minn, Valley into. (descending) trenton 
laa, and shales: St, Peter ss.; Lower Magnesinn series (including Shakopee Is, 
Jordan s&, and St. Lawrence ts.); and St, Croix as. The ss. underlying the 
id the rocks below the 
ao that Bt. Lawrence 


Shakopee was in this rept miscorrelated with Jordan 
were miscorrelated with the Is. at 5t. Lawrence, M 
s, as here defined wae applied to Oneota dol of later repta. Winchell herein 
described the St. Lawrence us a heavy calc, fm, underlying the Jordan ss., and 
«tuted that only 1434 ft. of it waa exposed at St. Lawrence, the type toc, He 
alao, in another place in same rept, described it as “a great limestone formation 
which, while it differs considerably from the Shakopee stone, bs still a magnesian 
limestone, and belongs to the same great series, It is herder than the Shakopee 
limestone, evenly bedded, quartrzose, and specked with green. These green specks 
have somewhat the appearance of coming from metamorphism, yet they are caused 
by little rounded masses, which, if harder, would seem to have been water-worn 
and deposited with the sedimentation They are, however, rather soft, cutting 
like tale, They exactly MU the cavities in which they He In some small portions 
they almost make up the bulk of the roek, which then has a green compact appear 
ance, as if hornblendic. While the rock is evidently calcareous and magnesian in 


n specks, it is also sillecous und 


some parte, und almost destitute of these g 
sharply crystalline.” “The thickness of the next member [St, Lawrence 1s.] of the 
Lower Mugnesian hag not yet been made out. It is visible at St. Lawrence, in 
Soott County, and at Judson, in Blue Earth. County,” 

N., IL, Winehell, 1876 (Minn. Acad, Nat. Bet, Bull. for 1875, pp. 152-155, and Minn 
Geol. nnd Nat. Mist, Surv, 4th Ann, Rept., pp. 80-67), described Sf. Lawrence D 
as con®isting of 200 ft. of dolomitic |», with some distinetly aren, layers and 
stained with green sand, and as overlain by Jordan ss. and underlain by St 
Croix as., the latter 500 ft. thick He also stated: "In Fillmore County [Minn.] 
the St. Lawrence limestone contuina near ite base a Trilobite bed as described in 
the Mendota limestone by Irving and which amounts to more than the total 
thickness of all the members at Madison.” 

N. H. Winchell, 1886 (Minn. Geol and Nat. Hist. Sury. 14th Ann. Rept., pp. 334- 
887) and I888 (Minn, Geol, and Nat, Hist, Surv. Minal Rept., vol. 2, pp, xxi-xxil), 
from Winona, Minn., to Minnexota Valley, Minn., used the following clasvitiontion 

Shakopee Is. 20-40. 

White ss. O40. Haas been erroneously deseribed as Jordan s Ite New 
Richmond beds of Wooster, 

Magnesian Is, 75-175. 

Jordan ss. 75-100 
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St. Lawrence Is. (shaly) 0-80, “Tf the shaly beds [see next item below] 
with which it is associated, nnd into which it seema to graduate, be 
included under this term, it will include beda to the amount of nearly 
200 ft." 

Sands and sandy shales at least 200. 

Dresbuch ss. 

In several papers published in 1888 N. H. Winchell nvolded the nse of 
St. Lawrence as a fm. name, but applied it as a memb, under either 
St. Croix or Mendota. All other geologists down to 1924 applied the 
name to whole interval btw, Jordan ss, and the sg, variously called St. 
Croix, Dresbach, and Franconia. 

E, O. Ulrich in 1924 (Wis. Acad. Rci, Arts and Lett, vol. 21, pp. 72-84) 
restricted the nime Sf. Lawrence to 20 to 25 ft. of Is, or dol. that forms 
n purt only of the St, Lawrence of previous usage, and treated this 
restricted St. Lawrence as a memb, of his Trempenlenu fm. which had 


essentially the sume limits as St, Lawrence fm. of most repts, but with 
the addition, at top, of Norwalk ss. memb., the fossiliferous part of the 
Jordan s8, as usually defined, 

C. R. Stauffer, 1925 (Jour. GeoL, vol, 35, pp. 699-713), followed the estab» 
lished detinition of St, Lawrence fm, applying the name to the beds btw. 
Jordan ss, above and Franconin ss. below, and excluding from it Norwalk 
83, Which is all of Jordan as, present at Jordan type loc. 

A. C, Trowbridge and G., L Atwater, 1934 (Geol. Soc, Am. Buil., vol. 45, pp. 21-70). 
St. Lawrence fm. should continue to be used to include (descending) Lodi sh, 
memb, Black Earth dol, memb, and the thin unnamed sh, and Is. locally present 
it hase, The Norwalk as. ia all of overlying Jordan ss. that ia present at Jordan 
type loc. and should be Ineluded in Jordan ss. The Mazomanie kgs, is same as 
Franconia ss, which underiles St. Lawrence fm. "Prempenleau fm, should be 
discarded, ax it includes all of St. Lawrence fm. and part of Jordan ss 

J. M. Wanenmacher, W. H. Twenhofel, and G. O. Raasch, 1934. (Am. Jour, Sci, Sth, 
vol. 28, pp.. 6, 21-25). "Trempeateau fm. includes (descending) Jordan ss memt,, 
Lodi sh, memb., St. Lawrence (Mendota or Black Earth) dol, and a basal green 
sand and greensund cyl. memb. (0 to 15 ft. thick), Tt reste (probably with 
discon.) on Franconia fm. and is overlain by Madison fm. All evidence indicates 
that the Black Earth, Mendota, and St. Lawrence [restricted] are different expres- 


sions of same dol, 

The Rept. 9th Ann. Field Conf. Kans, Geol, Soc, 1985, adopted, for DL, 
Iowa, Wis, and Minn., Trempealenn fm. (expanded to include at top 
Madison ss. nnd all of Jordan ss.), und St. Lawrence memb, (redetined to 
include basal unnamed memb. of previous repts) for beds beneath Lodi 
membh, 

W. H. Twenhofel, G. O. Ransch, nnd F. T. Thwaltes, 1935 (Geol Soc. Am. Bull., 
vol. 46, No, 11, pp. 1687—1744). Trempenlcan fm. divided into (descending) Madi- 
son memb., Jordan memb., Lodi memb., Rt Lawrence memb, nnd Basal greensand 


and cl, remi 

The U. S, Geol, Survey at present defines St. Lawrence fm. as underlying 
Jordan ss, (including Norwalk ss. memb. of Ulrich) and overlying Fran- 
conia sg, and divides it into (descending) Lodi sh. memb., Mendota dol. 
immemb., and an unnamed basal memb, of sh. and egl. 

Minn. 


Named for exposures of part of fm. at St. Lawrence, Scott Co 


St. Lawrence stage. 
Pleistocene, 


W, Upham, 1895 (Am. Geol., vol. 16, p. 106) Included in Champlain epoch 


tSt. Lawrence limestone or dolomite member, 
Upper Cambrian: Southern Minnesota and southern Wisconsin. 


FK. T. Thwaites, 1923 (Jour, Geol., vol 31, p. 543). St, Lawrence or Black Barth 
dol,—ZAlmost exactly like the Mendota. Name proposed by E, ©. Ulrich for a 
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memb. of his Trempealeau fm., woderlying Lodi dol. or sh. memb. Resta on sandy 
dolomitic shales of local distribution 

E. O. Ulrich, 1924 (Wis. Acad. Sci, Arts, and Lett. Trans, vol. 21, pp. 85, 84, 87-90). 
Bt. Lawrence 1s. is proposed for a memb. of Trempealeau fm., 20 to 25 ft, thick, 
overlain by Lodi sh. memb, and underlain by either the local basal sh. memb, of 
Trempenleau fm., or, where that is absent, by Mazomanie ss. or Franconia ss, 
Is the rock exposed at St. Lawrence, Soott Co., Minn 


Sume as Mendota dol. memb. of St. Lawrence fm, of U. 8. Geol. Bury, classi 
fication. 

A. C. Trowbridge, W. H. Twenhofel, F. T. Thwaites, and G. O. Raasch, 1955 
(Rept, 9th Ann. Field Conf. Kans, Geol. Soc.), expanded the definition of 
this St. Lawrence restricted memb, by including in it the basal unnamed 
memb, of Trempealeau fm. of previous repts, But '"Pwenhofel, Raasch, 
nnd Thwaites 1985 (Geol. Soc., Am, Bull., vol. 46, No. 11, pp. 1687-1744) 
recognized a basal greensand and cyl, memb, btw, their St. Lawrence 
memb. and underlying Franconia fm., and stated that in places this basal 
memb, is separated from overlying St. Lawrence dol, memb. by as much 
ne 15 ft. of glauconitiec ss, 


7St. Lawrencian terrane, 

Pleistocene: New York, New England, and adjacent parts of Canada, 

C. H. Hitchcock, 1890 (Am. Geol.. vol 5, pp. 197—200). In Jan. number of Am, 
Geol. Mr. Jos. F. James endeavorgs to persuade geologiatm tò use Laurentian for the 
marine Quat. terrane for which Champlain bs commonly employed. Mis reason [x 
that Laurentian (in distinction from Lawrenclan) was upplicd to this terrane by 
E. Dosor “about beginning of year 1851" and before the same name had been sug 
gested for the great fundamental crystalline system of rocks by W. EK, Logan, Mr. 
Desor intended to name the terrane after the valley of St, Lawrence Hiver. Tho 
English form is Lawrencian, while the French is Laurentian. Prof, Dana used 
Laurentian for the Quat. terrane in his presidential address before the A. A. A. 5. in 
1855, but later, in his Manual of Geol. and elaewhere, used the same word for the 
crystallines and Champlain for the clays. Now it was evidently Intended to name 
this terrane after the 8t. Lawrence Valley. Should it not therefore be more cor 
rectly written the St. Lawrencian terrane? The river ie not the Lawrence River, 
whether written in French or Engliah, and therefore the St. should be prefixed, 
It need hardly be added that with such correct rendering there would never be 
any conflict with Laurentian as applied to the crystalline system. Fhe term 
Champlain has been in use for many years to embrace both the littoral and marine 
deposits now referred to the Columbia. 


St. Leon formation, 
Silurian: Quebec (Matapedia Valley). 


G. W. Crickmay, 1932 (Am, Jour. Sei, 5th, vol 24, pp. 868-385). Bf. Leon Im.— 
Fine-grained, argill. sss. or siltstones of a gray or greenish uray color. About 
1,000 ft. from base is a Is. cgl. at least 100 ft. thick, abundantly fosasillferous. 
Minimum thickness estimated at 2,500 ft. Busal part of fm. contalns Ia. lenses 

indicating transition from Sayabec fm. Underlies (conformably) Causapseal fm. 

Typically exposed in Amqui River Valley N, of village of St, Leon. Fossils 

(listed). 


tSt. Lorenz limestone. 
Same aa St. Laurent 1s., the approved spelling. 


St. Louis limestone. (In Meramec group.) 

Mississippian: Illinois, southern Indiana, Iowa, Missouri, Kentucky, Ten 
nessee, northern Alabama, and southwestern Virginia. 

G. Engelmann, 1847 (Am. Jour. Sci, 2d, vol 3, pp. 119—120). &f. Louis Ik— 
Hard light-yellowish or grayish rock, mostly pure carbonate of line, in some 
strata mixed with sand, in others including irrexulor siliceous masses of x 
dark color, or light-colored thin siliceous strati; some strata compact and foe 
grained; other stratn coarser and even completely crystalline, Thickness 200 to 
300 ft. Uppermost bed of carboniferous or mountain Is. in eastern Mo. aud 


St. 
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southern I.  Overlmin by coal-bearing strata. Rests on 0) to 100 ft. of soft, 
friable light-yellowlsh sa. with thin con! bed at top. 

i €, Swallow, 1855 (Mo. Geol, Surv. 24 Ann. Rept., pp. 93, 174), SÈ Louis ls.— 
Hard crystalline gray and bluish-gray cherty Is, with thin layers of argill sh.: 
»ome strata nre impure silieo-maz, 1s, earthy fracture, others compact silico- 
argil, drab or yellowish gray, conchoidal. Thickness 250 ft.  Underlles Fer 
rugimous gs, [Aux Vases] and overlies Archimedes ls. [Warsaw Is.]. 

B. F. Shumard, 1860 (St. Louis Acad. Scl. Trans, vol. 1, p. 406), St. Louis ts. 
(restricted) Is conformably overlain by Ste, Genevieve Is. [new name] and underlain 
by Third Archimedes Is. | Warsaw Is.J in Ste. Genevieve Co., Mo. It is 60 to 
200 ft, thick Upper 50 ft. cherty; middle 60 ft. light-gray sandy 1s.; lower 
20 ft. white, highly oolitic 1s. [Spergen Is. ]. 

E. 0, Ulrich, 1904 (Mo, Bur, Geol. and Mines, 2d ser., vol. 2) and 1905 (U. 8. G. 8. 
P, P. 36) St. Louis Is. [restricted] overlies Spergen Is. (heretofore included jn 
St. Louis Is.) and underlies Ste. Genevieve Is. [This is present commonly ac- 
cepted definition of St. Louis Is.} 


Named for exposures at St. Louis, Mo, 


. Louis group. 


Mississippian: Illinois, Iowa, Missouri, and western Kentucky and 
Tennessee. 

A. H, Worthen, 1800 (II. Geol. Surv, vol. 1, pp, 41-43, 83-89), St, Louls group. 
Foasiliferous las., 50 to 200 ft, thick, underlying Chester group and overlying 
Keokuk group (which includes geode bed at top). Ineludes even-bedded lss. of 
Alton and St. Louis; concretion&ry and brecclated Jas, of Alton; oolltic ls. 3 mi. 
nbove Alton nnd equiv. beds nt Bloomington and Spergen Hill, Ind; also the 
funally related blue calearco-argill, shales and mag, and aren. lss. at Warsaw, 
Llancoek Co, Ill Overlain by Ferruginous ss. 


Preoccupled by St. Louis ls, Replaced by Meramec group. 
Named for St. Louis, Mo. 


Louis slate. 

A name applied in some early repts (see R. D. Irving. U. S. G. S. 7th Ann. 
Rept, pp. 440—141, 1888) to St. Louis River sl, of NE. Minn. (later 
replaced by Virginia sl.), of upper Huronian age. 


Lonis gabbro. 
A name applied in some early repts to f St. Louis River gabbro (Duluth 
gabbro) of NK. Minn. 


Lonis conglomerate. 

Pre-Cambrian (Keweenawan): Northern Michigan. 

L L. Hubbard, 1898 (Mich, Geol, Surv, vol. 6, pt. 2, pp, 79, 83). Bohemia ogla 
of Keweenaw series, ia same as St. Louls cgl. 

A. C. Lane, 1911 (Mich, Geol. and Biol, Surv, Pub, 6, gol. ser. 4, pp. 33, 371, 400, 932). 
St. Louis cel. is same as Bohemia cgl, top fm. of Bohemian Range group, Occurs 
on the St, Louis property, Houghton Co, 


. Louis marls. 


A term applied by H. Hinds (Towa Geol. Surv. vol. 19, p, 339, 1909) to 
upper part of Miss. rocks In Des Moines Co., Iowa, which he described 
as resting on St. Louis 1s, 


. Louis amygdaloid, 


Pre-Cambrian (Keweenawazn): Northern Michigan. 

Yume long in use locally, Used by B. S. Butler in U. S, G. 8. P. P. 144, 
1029. Belongs in lower part of Central Mine group. The mineralized 
part is the St. Lonis lode. 


- Louis flow. 


Includes T8t. Louis amygdaloid and underlying trap. 
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tSt. Louis River slate. 
Pre-Cambrian (upper Huronian): Northeastern Minnesota (St. Lonis and 
Carlton. Counties). 
R. D. Irving, 1882 (U. S, G. 8, Mon. D, p. 384). Sf. Lowe River statea are pininiy 
same ax Thunder Bay slates, and both are Avimikie slates. 
C. R. Van Hise and €. K., Leith, 1911 (U. S. G. S. Mon. 53, pl. 14), smpped these 
slates as Virginia sL, the approved name. 


Named for exposures on St. Lonis River, St. Louis nnd Carlton Counties. 


tSt. Louis River gabbro 

Pre-Cambrian (Keweenawan): Northeastern Minnesota, 

R. D, Irving, 1888 (U. S. G. 8. 3d Ann. Rept.. pl. 14, pp. 143-146; also U. 8. G. 8 
Mon. 5). &t. Louis River gabbro—Chielly c so orthboclase gabbro, but including 
also orthoclase-free gabbros nnd very fine-grained abuse beds Thickness of 

abbro and asaotiated granitic porphyry 0,00042- ft. Underiies Duluth group 
Inchided in Keweennwan series Exposed along N. shore of St, Louis River to 
Duluth. 


Same as Duluth gabbro. 


St. Mare limestone. 
Middle Ordovician (Trenton): Quebec (Deschambault region). 


M. F. Goudge, 1933 (Dept. Mines Ottawa, Mines Branch Pub. 733 
A, J. W. Laverdiere, 1035 (Quebec Bur. Mines, Rept. Minister Mines 1934-35, pt. D, 
pp. 55-58). 


Ste, Marie sandstone, 
Upper Cambrian: Northern Michigan (Sault Ste. Marie region) 
W. E. Logan, 1863 (Cannda Geol. Surv. Rept. Prog, to 1863, p. 196), described the ss. 
at Sault Ste, Marie as Ste. Marie ss 


See also Sault St. Mary 828 


tSt. Mary formation. 
‘Tertiary? (Eocene?) : Northwestern Montana and southwestern Alberta. 
An abbreviated form of St. Mary River fm. that has been used by some 


geologists, 


St. Mary River formation. ~ 
Upper Cretaceous: Northwestern Montana and southwestern Alberta, 


Canada 

G. M. Dawson, 1883 (Canada Geol Surv. Rept. 1880-82, pp. 3B-6B). St. Mary 
River serics,—Exposed for many ml, ou St. Mary River [S8W, Alberta] Consiste 
of sss, shales, and clays of general grayish or greenish colors. — Underlies. Willow 
Creek beds and overlies yellowish gas. and sbaly beds with mingled fresh-water 
and brackish or marine mollusks. 

E. Stebinzer, 1914 (U. S. G. S. Bull 540, pp. 330, 332). St. Mary River fm. was 
named by geologists of Canadian Geol Surv., who first studied the fm. on banks 
of St. Mary River, Alberta, a few mi. N. of Blackfeet Indinn Res. It consists 
essentially of an irregularly bedded mass of light-gray fresh- and brackish-water 
eloys and s8&, the clays making up two-thirds of bulk of fui; the ses, nre in 
places only partly indurated and not persistent, commonly thinning out and 
merging into «lays within a short distance; some red and varlegated clays are 
present in upper part. "Thickness along Little Rocky Coulee, T. 35 N., H. 9 Wa 
and T. 26 N. R. 10 W., is 990 ft. In Blackfeet Indian Res, it js separated 
from underlying Bearpaw sh. by 360 ft. of rangnetite-henring ss. [now known 
ug Horsethicf sa.J, and is overlain by Willow Creek fm, [of dominantly red color l- 


St. Marys sandstone 
Upper Cumbrian: Michigan (Upper Peninsula) and northeastern Wisco 
sin. 


Rominger, R. Pumpelly, and T. B. Brooks, 1873 (Mich. Geol Surv, Atlas, map 
of Upper Peninsula), showed Potsdam or Bt. Marys beneath Calciferous, 


e. 
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T, B, Brooks, 1880 (Geol Wis, voL 3, table opp. p. 450). The Lower Bil, (St. 
Mary's) a8. horizontally caps the highest hills, resting noncon. on Huronian and 
Laurentlan in Menominee irom region, Mich, and Wis [This ss is shown in 
table as overlying Keweenawan copper series. On another page he called it 
Potsdam. aa.) 

Mich. Geol. Surv. 1916 geol map of Mich, mapped this ss. as Lake Superior ws 


Named for exposures on St, Marys River, E. end of Upper Peninsula of 
Mich. 


x 


Marys epidote. 


PreCambrian (Keweenawan): Northern Michigan. 


A, R, Marvine, 1873 (Mich, Geol. Surv, vol. 1, pt. 2. p. 25), used "Epidote Lode,” St 
Mary's. In detailed section (pp. 84-825) of 8t, Mary's mine (aec. 18, T, 55, R 


83, Houghton Co.) he used simply "Epidote lode," 

According to A. €, Lane (Mich, Geol, and Biol, Sury. Pub. 6, geol. ser. 
t, pp. 431, 490, 1911) this rock is same as (Mesnard epidote, and belongs 
to Ashbod group. 


St. Marys formation. 

Miocene: Kastern Maryland and Virginia. 

G, B, Shatiwek, 1902 (Sel, n. & vol, 15, p. 900), Chesnpenke group is differentinted 
into 3 welbdefned lithelogic fms. named (ascending) Calvert, Choptank, and 5t. 
Mary's fms, An uncon. exists btw. the Calvert and the Choptank. These have 
been mapped in great detail throughout southern and custern Md. Ench has a 
clearly detined fauna 

W. B. Clark, 1203 (Md, Geol. Surv, St. Marys Co. Atlas}. St Marys fm.—9Fossil- 
iferous sandy clay, clay, and marl, 140 ft. thick. Top fm. of Chesapeake group 
OverMes Choptank fm. 


Named for development in St. Marys Co. and on St. Marys River, Md. 


St. Marys moraine. 


Pleistocene (Wisconsin stage). Name applied by G. K. Gilbert to moraine 
later named Fort Wayne, from its relation to St, Marys River, Ohio, 
“whose course it governs for about 60 mi" But as town of St. Marys, 
Ohio, is on an earlier moraine, the name has led to some confusion, and 
is now replaced by Fort Wayne, (See U. 8. G. S. Mon. 41, p. 506.) 


St. Marys sands. 


A. W. Grabau (Jour. Geol., vol. 17, p. 211, 1909) casually alluded, in one place, 
in parentheses, to the basal sands of the Beekmantown of Lake Ontario region 
ns St. Marya sands, This te only record of this name 


St. Maurice sand, 
Quaternary: Canada. 
H, M. Ami, 1900 (Roy. Sac. Canada Prov, and Trans., 2d ser, vol. 0, sec. d, p. 


2905) 


tSt, Maurice formation. (In Claiborne group.) 
Eocene (middle): Northwestern Louisiana and southwe "n Arkansus. 
G. D. Harris 1910 (Sci, n. &, vol, 31, p. 502), In preparing ms, for publication 
on lower Tertiaries of La., it hus seemed desirable to have a formation name for 
that portion of the Eocene usually styled in our former publications “Lower 
Claiborne.” ‘The geographic name St. Maurice fm. i$ here proposed for these 
well-known Mississippi embayment marine beds, 


The St. Maurice as defined in subsequent repts was treated as lower fm. 
of Claiborne group in NW. La. and SW. Ark., and was described as 
consisting of 200 to 550 ft. of argill, lss., cale, clays, cnie. glauconite, 
with a large amount of ferruginous matter, and us underlying Yerua 
(TCockfield) fm. (the npper fm. of Claiborne group) and overlying 
Wilcox group. More recent work resulted in dividing these deposits 
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into 3 fms, in descending order, Cook Mtn fm. Sparta sand, and Cane 
River fm. The Cook Mtn fm. has also been ealled Sf. Maurice fm. (bx 
Spooner), Minden fm. (by Cumpbel), and Mount Lebanon fw. (Dy 
Shearer): but the U. S. Geol Survey has adopted the older name, 
Cook Mtn fm., and discurded the more recent names that have been 
applied ta these beds, 


Named for exposures at St. Maurice, Winn Co., La. 


fSt. Maurice formation (restricted) 

Eocene (middle): Northwestern Louisiana. 

Ww. €. Spooner, 1926 (A. A, P. G. Bull, vol. 10, No. 1, p. 7, No. 3, pp. 284-287) 
St. Maurice fm. of Harris and later writers le here divided into three fms, named 
(descending) Sf. Maurica beds [restricted], Sparta sand [restricted], and Cane 
River beds. St. Maurice [restricted] Includes the beds above Sparta sand and 
below Yegna fm., rangea in thickness from 100 to 150 ft., and consists of alter- 
nating beds of sands and clays, the sands predominating and ranging In color 
from light gray to red and brown The sands are massive, cross-bedded, and 
laminated, and contain considerably more ferruginous ss. than is present in 
underlying Sparta sand The clays Are gray, green, red, and brown, The ghin- 
conitic beds are usually massive, but the sandier clays and Hznitie clays nre often 
laminated, Basal and upper beds are fossiliferous and at lasst one other fossil 
iferous horizon occurs btw. these two horizons. 

These beds in La. have been called Minden beds by Campbell nnd Miller 
(1928), Mount Lebanon fm. by Shearer (1980), Crockett by Ellisor 
(1929), and Cook Min fm. They are same as Cook Mtn fm. of Tex. 
which has priority, nnd are now known by that name, For a short 
time the Sparla sand was treated as a memb. of Cook Mtn fm, but 
that usage is now discontinued, and the Sparta is treated as a distinct 


fm. by U. 


. Geol, Survey. 


St. Patrick limestone. 

Miners’ local name for an ore-beuring Is., 14 ft. thick, in lower part of 
Oquirrh fm. (Penn.), Stockton dist, central northern Utah. Lies 100 fi 
below Herenles ts, of miners and 140 ft. above their North Ada Is. 
Exposed in St. Patrick claim, (See U. S. G, S, P, P, 173, 1982.) 


8t. Paul sand. 

A subsurface sand, about 30 ft. thick, occurring toward top of Santa Mar 
garita fm. in Coalinga dist, in “vicinity of California Ollfields property, 
sec. 27, No. 20, und extending down iuto N, part of sec, 34.” Lies about 
830 ft. above hase of Big Blue serpentinous memb, and from 150 to 006 


ft. beneath the surface, 
St. Peter sandstone, 


Lower Ordovician: Minnesota, Wisconsin, Michigan, Iowa, Ilinois, Mis 
northern Arkansas, mod 


souri, Indiana, Ohio, western Kentucky, Kane 
Oklahoma, 

D, D, Owen, 1847 (Pret. Rept. Prog, Geol, Surv, Wis, and Iowa, U. S, Gen. Land 
Office Kept. 1847, pp. 160, 170). Sort white ss, [called Sf. Petera soft white ss 
on p. 170] near Lake St, Croix, capped with shell les, such as form upper portions 
of bills on Wisconsin Hiver near Prairie du Chien and constitute whole of 
escarpment of St. Peters Falle as well ag bluffs on both sidos of the Mississippi, 
from thence to Carvers Cave and St, Pauls, and therefore sometimes alluded to 
by us under the local vame 8t. Peters fm. 


In Upper Miss. Valley region the St, Peter ss. uncon, overlies Shakopee dol. 
and underlies Platteville Is. In northern Ark. the name Sf, Peter 35, 
has been misapplied to several sss., the upper of which (called “Upper 
Bt. Peter" by E. O. Ulrich) is now considered to be true St, Peter 88. 
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This upper sa is overlain by Joachim lg, and is separated from the older 


Everton lx. (which includes 2 ss formerly misealled Si. Peter 85.) by 


Jasper Is. The Lower St. Peter of Ulrich in Ark, has been named AX ings 
River as, menib. of Everton la (See E, T. MeKnight, U. B. G. S, Bull, 


855, 1085.) The beds in northern Ark, extending from top of upper or 


true St, Peter ss, down to top of Powell dol. were called St. Peter group 
by €. L. Dake in 1921. 

C. R. Staufer, 1024. (Jour, Geol, vol. 
called St, Peters, and from outcropa near ite mouth the Rt. Peter 3s. wha named 
Type loe, is at Fort Snelling, and type section is that at bluff where Minn 
River joins Miss, River. [On p is a detailed section of the Bt, Peter at 
Fort Snelling, footing 163 ft, resting om Shakopee dol. and overlain by 3 ft, of 
Glenwood beds, succeeded by 25 ft. of Platteville Is.) 

F, €, Edson, 1935 (A. A. P. G. Bull, vol. 19, No. 5, pp. 1110, 1119, etc.). In Minn. 
nnd in Ovark reglon the beds overlying St, Peter series were formerly correlated 

mes Hiver group, but nre now known to be Black River in age. In both 

regions stra of Beekmantown age underlie the Bt, Peter se In the east 
the Black River and Chaüxyan groups are present, but St, Peter series is absent. 


No, 4, p. 352). Minn. Hiver was formerly 


with 8 


In these 8 type outerop rezions there ia no evidence to support the generally 
accepted belie! that the St, Peter-Bütfalo River sa, sérios ls pre-Chazyan in age 
Work up to present Indicates that when studies are completed the St, Peter series 
will be found in Okla, beneath -beda of known Black River age, and abore boda of 
known Chazyan age. Writer doubts presence of true St, Peter ss, in Ky, and Ohio. 


Named for exposures on St. Peter River [see map in D. D. Owen's 1852 
Rept.], now called Minnesota River, southern Minn. 


St Peter group. 
Lower Ordovician: Misgourt, 
C. L. Dake, 1018 (Mo, Dor, Geol, and Mines vol, 15, 2d »er.), Until recently Everton 
was Included in St. Peter ss, North of Cedar HIN and S, of Brewerville, Perry 
Co, the dol, layera of Everton fm. disappear and underlying Everton and St. 
Poter as. come together to form a single s8., 75 to 100 ft, thick Where the las, are 
sent it ia nearly impossible to separate St. Peter and Everton. 

C, L. Dake, 1921 (Univ. Mo, School Mines and Met, vol, 6, No. 1). St, Peter group— 
In southern Mo. nnd Ark. the St. Peter fm. rests on Everton dol, except locally 
Farther N., where the Everton thing out and disappears, the two sss [St. Peter 
t nnd baral sandy beds of Everton te.) come together and are wholly indis 
tinguüishable, In this area it is not practicable to attempt any separation, and 

sent, the teem Si 


while it is certain that the equivalents of both fms are g 
Peter is still used to refer to both, and Includes all beds below Plattin ls. and 


above Powell dol., which are correlated with St, Peter xa, of Wis, 


St. Peters sandstone, 


Same as St. Peter s8, the present upproved spelling. 


tSt. Peter's 
A name applied by D. D. Owen in 1848 (Rept. geol. reconn. Chippewn land 
dist, of Wis, etc.) and 1852 (Rept, Geol, Surv. Wis, Iowa, and Minn.) 


to the Platteville ls. of current nomenclature, 


shell limestone, 


St. Piran sandstone, 

Lower Cambrian: Alberta and British Columbia, 

C, D. Waleott, 1908 (Smithsonian Mine, Coll., vol. 53, No. 1804, pp. 2, 4). 8t. Piran 
fm-—Mnainly gray qtzithk ‘a. with m few lands of siliceous sh, "Thickness at 
Mount Rt. Piran 2,040 ft.; 8004 ft. at Mount Bosworth, B, C. and 200-- It. at 
Castle Mtn, Alberta, Type loe, om SE, slope of Mount St, Piran Lower Camb. 
fossils in upper part. Underlles Mount Whyte fm. and overlies Lake Louise fm 


St. Regis formation. (Of Ravalli group.) 
Pre-Cambrian (Belt series) : Northeastern Idaho (Coeur d'Alene district) 
"nd northwestern Montana. 
F. L. Ransome, 1905 (U. & G. & Bull, 260, pp. 277 St, Regia [m Shallow 
Water mix generally Maggy or shaly; usdally fue-ezrained and much indurated; 
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mostly green nnd purple. Thickness 800+ ft, Underlica Wallace fm. and overlies 
Burke fm. Description of general geology of region is based almost wholly on 
work of F. C. Calkins. Numed for exposures in vicinity of St. Regis Vass, SE 
part of Coeur d'Alene Nist, Idaho, 


. Stephens division. 
. Stephens formation. 
. Stephens group. 


Stephens limestone, 

Oligocene and upper Eocene: Southern Alabama, 

T., A. Conrad, 1856 (Phila. Acad. Nat, Sci, Proc., vol, 7, pp. 257-258). [Thin rept 
lista “groups of characteristic fossils" from “Newer Boceno” nnd “Older Eocene" 
of Miss The upper two fossil groups (8 and 7) are designated Vickeburg group. 
Of fossil group No. 6 author says: “Pecten poulsomi, Orbitolites mantelti Ix 
probably synchronous with Orbitolite Is. of St. Stephens, Ala., as its two most 
prominent fossils are very abundant ip this Stratum at Vicksburg. Convenient 
to designate this Sf. Stephens group." Of fossil group No, 5, which he makes basal 
group of his "Newer Eocene,” he says: “Ostrea georgiana (f), Lowest bed exposed 
in bank of Mississippi River nt Vicksburg." The Is. is more fully deseribed in 
Ala. Geol Surv. Rept, on Coastal Plain, pp, 107—122, 1594.] 

Ij, A. Smith, 1894 (Ala, Geol, Surv. geol, map of Ala, with explanatory text), defined 
Rt, Stephens (White lv.) ng including Vicksburg and Jackson, as consisting of 150 
ft. of soft white Is, underlain by 50 ft, of argill. Iss, containing Zeuglodon bones 
nnd as overlying Claiborne group und underlying Grand Gulf fm In subsequent 
repts (58th Cong. ist sess., 8. Ex. Doc, 19, 1903, pp. 12-20; U. 8. G. &, Bull, 225, 
1904, pp. 434—447 ; U. 8S, G. 8, Bull, 242, 1905, pp. 71-81) he divided St. Stephens 
ls. or white ls, into (descending): (1) Upper or Salt Mtn div, (2) middle or 5t 
Atephens div,, and (8) lower or Jackson div. 

J. E. Brantiy, 1920 (Ala. Geol. Surv. Bull 22). St. Stephens group —Coónxists of 
(descending): (1) Coral or Salt Mtn Is, hard white Is, 150 ft. thick, exposed at 
Salt Mtn, Clarke €o, (2) Vicksburg fm., hard crystalline to soft white pulverulent 
ln, 140+ ft. thick; and (3) Jackson fm., soft impure 1s, with thin strata of harder 
ls, nnd thin beds of clay, 60 to 1,200 fi. thick Oveclion Gosport ;zreensaud: and 
underlies Catahoula fm, 


The rocks in SW. Ala. (the type region) to which Sf. Stephens hus been 


applied are now divided into: 
Byram marl 0 to 35 ft. 
^: Glendon fm, 0 to 100 ft. 
Vicksburg group Marianna ls, 0 to 90+ ft. 
Red Bluff clay 0 to 40 ft, 


Yazoo clay memb. 16 to 65 ft. 
Cocoa sand memb. 6 to 70 ft. 
Calc, elay 30 to 50 ft, 
Periarchus-bearing bed 1 to 10 ft. 


Jackson fm. 


Named for exposures in bluff at St. Stephens, Washington Co, 


. Thomas sandstone. 


Lower Ordovician: Central Missouri (Cole County). 

J, A, Gallaher, 1900 (Mo, Geol. Surv. vol. 13, p. 124). St. Thomas s$,—6G 
massive qgtxite, having in places oolitlie #tructare. Underlies Second Ct 
[of Gallaher] and overlies First Culeiferous [ot Gallaher). 


rerntly 
ciferous 


The 1922 geol. map of Mo. shows that rocks at and near St. Thomas are 
Roubidoux fm. and Jefferson City dol, 

J. Bridge, 1930 (personal communication), states that St. Thomas ss. of 
Gallaber is Roubidoux fm. 

Named for St, Thomas, Cole Co, 
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St. Wendell sandstone, 
Pennsylvanian; Southwestern Indiunn (Knox County) and adjacent purts 
of Illinois, 


M. M. Fidlar, 1023 (Ind. Acad. Sel, Proc, vol 42, p, 147). [Sec under Parker fm., 
PFidiar, 1u3.] 

M. A. Harrell, 1935 (Ind. Dept. Cons, Pub, No, 133), save a table in which he showed 
(hot did not define the unite: the following subdivisions of the Wabash in Ind. 
(downward): New Haven fm., Buffkin fm., Grayville fm. MeClearys Bluff fm., 
l'riendsville fm., St. Wendells fm, and Parker fm.; and also showed Wabash as 
resting on Merom xA 


fSakonnet sandstone. 
Pennsylvanian: Southeastern Rhode Island 

A. F. Foerste, 1899 (U. 8, G. 8, Mon. pp. 357-365, nnd map, pl. 31). Sakonnet 

se —Shales with s predominating amount of dark zray or blackigh ssa. and fine 

egl. which form upper part of Aquidneck series on wide of Sakonnet River and 

ala across Portsmouth and Middletown Twps on W. «ide of Sakonnet River, They 

correspond to upper green shales of Aquidneck series of other 5 ; of Narragun 

seit Basin Thickness 110 to 300 ft East of river some of the 

Weabtered pebbles, or even thin strenks of cel. Overlie the dark-blüe shales of 

|l [Mapped ns u distinct fm.] 


contain 


Aquidneck serica and underlie Purgatory 


A part of Rhode Island fm, 


Salada formation. 
Pliocene: Mexico (Lower California), 
A. Heim, 1922 (Geol, Mag, vol. 59, p. 644) 


Salado halite. 

Permian (upper): Delaware Busin and Pecos Valley of southeastern New 
Mexico and western Texas. 

W. R. Lang, 1% (A. A. P. G. Rull, vol. 19, No. 2 
recognized that the salt section of Delnwnre Ba is divisible into 2 major units, 
and orally introduced the terms “upper salt series” and “lower galt serios the 
basis for the separation at that time being that the upper series was shaly, 
pinkish, and by analysis showed more than 1 percent of K,O, while the lower 

yields less than 1 percent 
of K,O. The upper salt series is dominantly roi salt with massive anhydrite 
beds, redbedas, shaly sands, and prominent beds and lenses of polyhalite that are 
characteristic of this fm. only. Although this upper salt series underlles an area 
of over 60,000 sq. mi. it has no known outcrop, the nearest approach to an out 
crop beling in eastern Culberson Co., where weathering has so deeply altered the 
anhydrite to gyp. that if the disrupted nnhydrites of the upper series were present 
they would be difficult to recognize, The nume Salado halite 18 given to this upper 
«nlt series, from Salado Wash, In northern Loving Co, Tex, salado being the 
Spaniah word for “salted.” "Phe fm. has suffered preJMustler crosional truncation 
in Rddy Co, N. Mex. and in Reeves, Culberson, and western Loving Counties, 
Tex., and has also been affected in those areas where the more prominent reef 
masser accumulated. In Means well it extends from p20 ft, depth to 
The lower salt ries outerops in. Eddy Co. N. Mex, and Culberson Co., "l'ex 
ig the fm. to which Richardson gave name Castile gyp. ns including all rocks 
btw. Delaware Mtn and Rustler fms. Richardson was not then aware of what 
took place in subsurface. As the outeropping gyp. is the lower sult series and 
but a surficial alteration by weathering of the main mass of anhydrite In sub 
surface, It seems fitting to apply to the lower salt series the name Castile anhi 
drite. The Castile anhydrite extenda downward from 2,350 ft. depth to 0 ft., 
where it ls uncon, on Delaware Mtn fm The Castile in Delaware Basin 
of massive beds of gray anhydrite, clean white rock salt, dolomithe and erystaliize 
las, that are chemical precipitates, and somo sss. 

W. B. Lang, 1987 (A. A. P. Œ. Bull, vol. 21, No. 7), discriminated Safado halite 
further N. in Pecos Valley of N. Mex, where it 1s overlain by Rustler fm. and 
rests on Castile anhydrite 


pp. 262-270). In 1923 writer 


eres has a dull-zrayish appearance and on anal 
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Salamanca conglomerate member (of Cattaraugus fm, where Cattaraugus enn 


be separated from Oswayo fm,; of Conewango fm, where Cattaraugus and 
Oswayo cannot be separated). 

Devonian or Carboniferous: Southwestern New York and northwestern 
Pennsylvania 

J. F. Carll, 1880 (2d Pa. Geol, Surv, Rept. Ia) Ralamanca ogl. or EWHicottiiti 
rock.—Physically similar to Panama cgl, but cannot be easily decided whether 
they occur at same horizon. [On p. 124 he stated Salamanca horizon is 200 to 
$00 ft. bleber than Panama rovk, The Panama cel. is now believed to be older 

som’ to Wolf Creek ogl] Assigned to Chemung 


than Salamanca cgl. and to corre 
[Now considered to be younger than Chemunz.] 

L C. Glenn, 1903 (N. Y. State Mus. Bull €69, pp. 967-080), Salamanca coL lentil 
of Cattaraugus beds occurs at about middle of that tm. and varies in thickness 
from 0 to 40 ft In Olean quad. it is a hard gray ga. 10 to 15 ft. thick. In 
Salamanca quad. it is a massive cel. Bulk of rock is coarse gritty sand The 
KH, phu ; well exposed in a number of small quarries on Mount Herman, just 
B. of Olean, where it is locally called Mount Herman xe Is older than Kilbuck 
esl, lentil and younger than Wolf Creek cgil. lentil Separnted from Kiibuck egl 
by 50 to 70 ft. of beds and from Wolf Creek cgl. by a considerable thicknens 
beds, Assigned to Dev. [in snme bulletin (pp. 696-690) J. M. Clarke assigned 


of 


Cattaraugua beds to Carbf.] 

L. €. Glenn, 1904 (Geol. Soc, Am. Bull, vol, 14, pp. 531), stated that Salamanca 
Pope Hollow, and Tuna are same cgl, and tentatively assigned it to Dev. 

W. Goldring, 1931 (N, Y, State Mus, Hdb. 10, p. 425). In N. Y. Balamanen czl 


varies from hard gray as. to quartz-pebble egl, with pebbles distinctly fattened 
It is not found outside of Cattaraugus Co., but it has extensive distribution is Pa. 
It hag been called “Punama,” "Pope Hollow," “Wrightaville,” and “Tuns but 


Panama cxl, la now believed to be older and Wolf Creek egi. 

Whether Cattaraugus fm, is late Dev. or early Carbf. is still an open 
question. 

Named for Salamanen "rock city," N. Y. 


Salamanca formational suite. 


Devonian or Carboniferous: Southwestern New York and northwestern 
Pennsylvania. 

K. E, Castor, 1924 (Bulls. Am. Pal, vol 
tional suite ja composed of 3 members, 2 
manca area the cel bs a single memb. but traced to S. the lower beds of cgil 
disappear and sh. replaces them; while still further S., in Warren Co. and else 
where in NW, Pa, a lower cel, memb, which carries typical Salamanca fauna 
appears. It seems that this lower egl, which is here named Amber Run cg, 
memb., initiates a suite of cel. deposition and therefore is justiflably linked with 
the better-known upper cgl. Io this rept the upper cgl, which has heretofore 


71, pp. 85-86). Salamanca forma 
and a separating sh. In Sala 


been Known as the only representative of the Salamancan, ls being considered 
under the now category of suite as the top memb, of a trio of members which is 
being termed Salamanca suite. This grouping better shows genetic relationship 
und does not violate uw*nge, as the ensual worker can still speak of “Salamanca 
cel.” meaning the medial Venango cgis., which happen to be a unit which is a 
little more extensive vertically than was previously known, The upper memb 
of the suite has figured largely in repta on Pa, gaol., especially those disenseing 
relationships of Venango oil sands. ‘The Salamanca suite, or at least the pre 
dominant memb., bas been widely traced through the region and variowaly « 
lated with locally named cele. N. X. State Mus, Bull 1903, pp, 974—977, gires 
description of typical development of the cel. In Olean Salamanen region As 
signed to Dev., and included in Venango s [In table opp. p. 00 of this 
book, the author shows Salamenca formational suite ns including (descending) 
Pope Hollow cgl, North Warren ah. memb. (new name), and Bimber Run egl 
memb. (new name), and as underlying Saegeratown xh. memb, and overlying 
Amity sh.) 


Salamanca moraine. 


Name applied to a Pleist, moraine in N. Y, (See H. L. Fairchild, Geol 


Soc. Am. Bull, vol, 43, No. 3, p. 635, 1932.) 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 1889 


Salamonie moraine. 
Pleistoeene (Wisconsin siage): Northern Ohio and northeastern Indiana. 
Shown in part on moraine map (fg. 8) in U. 8. G. S. Columbus folio 
(No. 197), p. 12, and in part on moraine map (pl. 32) in U. S. G. & Mon 
593. Named for Salamonie River, Ind. Replaces Winchell's name St. 
Johns moraine, but not St. Jolins moraine of Mich. 


TSaiem syenite. 


E. Cornelius, 1821 (Am. Jour. Sci, vol. 3, p. 
wienite at Salem, Maas. This k&venite ia now known us Beverly syenite. A, Hyntt, 
1877 (Boston Soc. Nat. Hist. Proc, vol 18, pp. 220-224), applied mame Salem 
apenites to rocks now called Salem gabboro-diorit 


), described specimens from Salem 


Named for occurrence in town of Salem, Mass, 


Salem breccia. 
Lower Ordovician (early Chazy): Northern central Alabama (Bessemer 
quadrangle). 
E. A. Smith, 1800 (Ala. Geol, Surv. Rept. Cahaba coal fell, p. 152). [For definition 
seo {Birmingham breecia.] 
Name preoccupied. Replaced by Attalln chert cal. memb, of Chicka 


mauga Is, 


Named for exposures in Salem Hills, SW, of Bessemer, Jefferson Co. 


Salem limestone. (Of Meramec group.) 

Mississippian; Southern Indiana. 

E. R, Cumings, 1901 (Jour, Geol, vol. 9, p Am. Geol, vol. 27, p. 147). Salem 
l—Gray oolltic Is. formerly called Bedford ia, (preoecupied), Overlain by bastard 
1s., Which forms basal part of Mitchell 1x, aud underlain by bryowonl ts. forming 
upper zone of Harrodsburg Ix 


Same as Spergen la., the name employed by U. S. Geol. Survey. The Ind. 
and Ill. Geol Surveys, however, use Solem ls. For further explanation 
see under Spergen ts 

Named for Salem, Washington Co. 


Salem gabbro-diorite. 

Barly Paleozoic: Northeastern Massachusetts. 

C. H. Clapp, 1910 (Igneous rocks of Essex Co, Masa, pp, 5, 7, 8, 11), Satem gabbro 
diorite, with olivine-benring gabbro facies [Gabhro at Nnbant treated as dis 
tinet fm.] 

B, K. Emerson, 1917 (U, 8, G. S. Bull. 597, pp. 178-181 and map). Salem gabbro 
diorite Includes several types of rock, Most characteriatic and widely distrib 
uted rock contains quurtz, labradorite, hornblende, augite, and biotite, and might 
be called a quartz-auxite diorite, a quartzhornblende gabbro, or an augite-horn 
blende tonalite, or, better still, a quarts cabbro-dierityu. Grades Into quarts diorite 
and granodiorite and into hornblende diorite and amphibolite. Named for occur 
rence at Salem IGabbro at Nahant treated aa distinct fm, ] 

C. H. Clapp, 1921 (U. 8. G. S. Bull. 704), treated gabbro at Nahant a2 distinet from 
Salem gabüro-diorite, which he stated hs intruded by Quiney and Andover granites, 

L Lalorge, if iv. & G, 8, Bull 4), treated the isolated mrea of gabbro at 
Vahant a» part of Salem gabbro-diiorite, 


Salem limestone. (In Allegheny formation.) 

Pennsylvanian: Northeastern Ohio. 

W, Stout and R. E. Lamborn, 1924 (Ohio Geol, Surv., - . Bull. 28, pp. 146-150) 
Salem (a—Bluish-gray, rather hard and dense Is, blocky in form, of freshwater 
origin. Generally sHliceous and ferruginous and in places changes into a eale, ss. 
and in other places into iron ore, Occurs in Allegheny fm, lying 4 in » 10 ft 
below Middle Kittanning coal, and Lying on or only a few ft. above Oak Hill clay. 
Thickness varies from 5 in. to 1 foot 2 in, No fomsile except small gastropods, 


Named for exposures nt Salem, Columbiana Co. 
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Salem Church granite. 
Cambrian: Northwestern Georgia (Tate quadrangle). 
W. 8. Bayley, 1928 (Ga. Geol. Surv. Bull. 43, pp. 103-108, map). Satem Chores 
granite —White or light-gray gneissoid granite. Intrudex Hiwassee schist and 
Great Smoky fm., which is believed to be Camb, Occupies about 8 eq. mi, ex 
tending a little E. of Sharp Mtn Creek to W. margin of Tate quad. Best seen at 
Salem Church and to W. and SW. 


Salem Point shale member, 

Pennsylvanian: Southeastern Nebraska, Kansas, nnd Oklahoma, 

G. E. Condra and C. E. Busby, 1933 (Nebr. Geol. Sary., Paper No, 1), Salem Point 
sh, memb. of Grenola fm.—The newly established Grenola fm, is divided into fol 
lowing members (descending): Neva ls., Salem Point sh., Burr 1&, Legion sh., and 
Sallyards 1s. The Salem Point memb. consists of gray sh, with a thin sandy 
limy layer at Roca, Nebr.; of gray arri] sb. with a thin nonfosslliferous sanily 
zone in southern Nebr. and northern and central Kans.; of gray cale, and sandy sh 
thinning to past Hooser, Kans., and Burbank, Okla., becoming red sh. at Wuirfox, 
Ralston, and Pawnee, Okla. It is less organie in origin and therefore less fosallif 
erous than Legion sh. and Sallyards 1s. Thickness 3% to 10 ft. Type loce, the 


road cuta at Salem Point, 1215 mi. NW, of Salem, Richardson Co., Nebr. 
R, €, Moore, 1926 (Kans. Geol. Sury, Ball. 22), transferred this unit to Perm, This 
change in Perm,.Penn. bdy bas nof been considered by U. S8, Geol. Survey for [ts 


publications, 


Salem School limestone member (of Graham formation). 

Pennsylvanian: Central northern Texas (Young and Jack Counties). 

Wallace Lee (rept completed and soon to be published hy Tex. Geol, Sury.)}. Salen 
Schoot leo. memb.—Yellowish earthy Is. crowded with marine fossils, lying near 
base of Graham fm, in Jack Co. Thickness 8 in, to 2 ft. Rests on both the chan- 
nel deposits of Kisinzer channel (which comprise basal part of Graham fm.) and 
on Home Creek 1s, memb. of Caddo Creek fm, It is well exposed 1b mi. SK, of 
Salem School, in SE. part of Young Cos, where it lies 5 ft. above Home Creek Ja, 
A short distance S, of Ming Bend School it is 17 ft. above the Home Creek 
During the interval represented by the 5 ft. of sh. a channel over 150 ft, deep was 
eroded nnd filled, Regional extension of this Is. is unknown, but it was recognized 
above the Home Creek Is. N. of Finis, at least 1 mi. from margin of the channel 
Where Home Creek Is. is absent this Is, bas previously been mapped as Home 
Creek. 


Salesville shale member (of Mineral Wells formation). 
Pennsylvanian: Central northern Texas (Palo Pinto County). 
F. B, Plummer and R, C. Moore, 1922 (Jour, Geol, vol. 30, pp. 25, 31; Univ. Tex 
Bull, 2132, p. 77 and charts), Salesville sh. memb. of Mineral Wells fm.—Sandy 
Clays with few lentils of ss. anid near base a thin layer of Is. Thickness 150+ 
ft. Underlies ‘Turkey Creek ss. and overlies Lake Pinto ss. Named for small town 
(1n Palo Pinto Co,) N. of Mineral Wells, Well exposed in a number of smaller 
atreams N. and W. of Mineral Wells, 
Plummer and J. Hornberger, Jr, 1936 (Univ. Tex. Bull. 3534), followed above 
definition, 


Salida schists 

Pre-Cambrinn: Central Colorado (Chaffee County). 

W, Cross, 1893 (Colo. Sci. Boc. Proc., vol 4, In a paper entitled “On a series 
of peculiar schists near Salida, Colo," pp. 280-203), casually referred to the schists 
in several places as Salida schiats, but evidently did not intend to name them. 

tSaliferous epoch. 

Time term used by J, D. Dana (early editions of his Textbook of geology) 
and other writers to cover time during which the rocks of Cayuga group 
were deposited. 

TSaliferous group. 

A deseriptive term applied in early N. Y. repts to the rocks now known 

ns Cayuga group, which includes the salt deposits of the State. 
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Salina formation, (In Cayuga group.) 

Silurian; New York, Michigan, and northern Ohio. 

J. D, Dana, 1863 (Mun. of geol., ist èd., pp. 248-251) Salina period —1necludes 
epoch of Galt [Guelph] Iss, and Saliferous epoch or that of Onondaga Salt group. 
Bueceeds Niagara period und precedes Lower Helderberg period, which Inches 
nt base Tentaculite and Waterlime group. The rocks of the period consist of 
shales or marls and marly sss, with some impure lsz. impregnated with salt 
and almost destitute of fossils. Thickness TOO to 1,000 ft. in Onondoga and 
Cayuga Counties [N. ¥.], and only a few ft. on the Hudson. In Onondaga Co, 
the lower half consists of tender clayey deposits called marls and fragile clayey 
sss. Of red, gray, greenish, yellowish, or mottled colors, and upper half cónsists 
of cale. ma aud an impure drab-colored Is. containing beds of gyp. overlain by 
an hydraulic Is.  [C. S. Prosser, 1800 (Am, Geol) gave thickness of 1,418 ft, for 
the Balina,] 


Many yeurs ngo the Guelph was transferred to Niagara group, in which it 


is now included, 

In 1804 (N. Y. State Geol 18th Ann. Rept, pp. 15-18) James Hall stated 
that upper memb. of Salina "group" is the waterlime extensively 
quarried nt Rosendale, which is "of gray or drab color and varies 
greatly in development nnd thickness along its outcrop.” In 1893 Hall 
culled this Is. Rosendale Is. In some succeeding repts it was designated 
as “Salina waterlime," The Salina fm. ns mapped by Hall in 1594 and 
by Merrill in 1901 included *Waterlime group and TOnondaga salt group. 

In 1903 (Am. Geol, vol. 31, pp. 160-175) €. Schuchert defined Bertie fm. 
of N. Y. ns underlying Cobleskill Is. and overlying Saline proper, but he 
stated: In southern half of Appalachian region Bertie fm. is not litho- 
logically distingnishahle from the Salina, and here the latter lerm is 
extended to embrace entire interval btw. the Niagara and Manlius, in 
lutter of which Schuchert then included Cobleskill Is. 

C. A. Hartnagel in 1903 (N. Y. State Mus. Bull. 69, pp. 1109-1175) divided Salina 
beds Into (deseending) : (1) Salina waterlime 8+ ft. (Bertie fm, of Schuehert ; 
Kurypterid fauna); (2) Wilbur Is., 8 in.; (3) gypseous shales with beds of rock 
salt in middle; (4) Pittsford wh, (Eurypterid faunnj. Overlain by Cobleskill la. 
and underlain by Guelph dol. (Niagaran). [The beds in eastern N, Y, that over- 
lie the Wilbur are now called Rosendale Ts., and are believed to bee (in part at 
least) Bertle la, memb, of Salina fm., which, according to C. A. Hartnagel, 1912 
(db. 19), is known to extend as far E. as Otsego Co, N. Y. From top of the 
Bertle (or Rosendale) to base of the Pittsford (or top of the Guelph) constitute 
present boundaries of Salina fm.] 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, p 
N. Y, are in Salina fm., and also the salt deposits, The Salina deposits of SE, N. Y 
were laid down in a separate basin from those of central and western N. Y., and 
apparently under conditions not conducive to deposition of salt and gyp. but these 
RE. beds need further exploration. 


j. All workable gyp. deposits of 


Basal fm, of Cayuga group. Essentially same as 7Onondaga salt group of 
early repts. 

Type loc, Syracuse, N. Y. Named for the salt it contains. Supplies sult 
wells nt Salina, N. Y. 

tSalina period. 

Time term used by J. D. Dana in early editions of his Textbook of geol, 
to inciude the time covered by deposition of beds btw. base of Helder- 
berg and base of Guelph dol. 


TSulina waterlime, 
A term applied in some early N. Y. repts (N, H. Darton, N. Y. State Mus. 
47th Ann. Rept, 1804; and H. Ries, N. Y. State Geol. 17th Ann. Rept., 
1899) to "the attenuated eastern extension of the great Salina fm.," 
consisting of a few ft. of impure mag. Js, or cement rock, with some 
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«halv intercalations, underlying 7Tentaculite Is. and overlying Ningura 
group. Has also been applied to Rosendale and Bertie 185. 


tSnlina red shales. 
A term applied in some early N. Y. repts to lower part of Salina fm, 
which consists predominantly of soft red sh. but abso Includes bluish 


gray and green sh. and some thin Iss. 


Salinan, 
A time term covering the epoch during which Salinn fm. (SIL) was 
deposited 


tSalinas shale. 
Miocene (middle): Southern California (Salinas Valley r 
W, A, Bnglish, 1918 (U, S, G, & Boll, 691, pp, 219-250) Salinas sh.—Probably 
beat known of Calif. Tort. fms. is the marine diatomaceous sh which extends 
from Monterey southward This eh, was known ak “bituminous sh," by carly 
Calif. geologists, but is now commonly called "Monterey sh." The name Monterey 
has been adopted aa a group nome by U. S. Geol. Survey to include the so-called 
"Monterey st. and the underlying Vaqueros ss, The name “Monterey sh." is 
ia afm. name. The name Maricopa sh. waa used 


ion) 


therefore no Tonger applicable 
in writers rept, on Cuyama Valley (U, S. G. S, Bull, 621, 1016) on mistaken 
nasumption that the sh. previously ealled “Monterey sb." waa essentially con- 
temp, with the sb. exposed In vicinity of Maricopa, but latter bas since been 
found to include representatives not only of the sh. previously ealled “Monterey” 
in area under consideration, but also of rlying Santa Margarita fm. ‘The 
nome Maricopa sh, is therefore not appropriate as a subetitute for "Monterey st." 


The name Sül»es sh. is here proposed for the dintomaceous sh. which is well 
developed on W, side Salinas Valley within area mapped, and which is believed 
to extend as a single fm. northward along W. side of the vulley to town of 
Monterey 


This name was abandoned by U. S, Geol, Survey in 1935, being replaced 
by Monterey sh. See W. P. Woodring, M. N. Bramlette, and R. M. 
Kleinpell, 1986 (A. A. P. G. Bnll, vol, 29, No. 2, pp. 125-148) 


Saline Bayou member. (In Claiborne group.) 
Eocene: Eastern Texas (Angelina and Sabine Counties) and northwestern 
Louisinni. 


A. €. Ellisor, 1020 (A. A, P. G. Bull, vol. 13, pp. 1350-1346), Saline Royou memd, 
of Claiborne fm—The series of beds that occur at type loc. of St. Maurice fm 
on Saline Bayou, St. Maurice, La, As deseribed by L. C. Johnson in 19585 this 
section is ss follows (descending): (1) Detrital material resembling orange sand 
and consisting of rather stiff clay with pebbles, 1 to 3 ft; (2) calc. gray clay, 
10 ft.; (3) clay, more temaclous and cule., 15 ft.; (4) indurated glauconitk 
wand with a ferruginous seam at base, 10 ft; (5) Indurated, glvuconitic fossil 
iferous sand, less sandy, and lighter in color than No, 4, 1% ft; (6) lignitic 
sand, 4 fr.; (7) glauconitie sand, 1 ft.; (8) dark Iignitic sand, 4 ft.; (8) ginu 
conitic sand, 1 ft; (10) Hgnitle sand, 4 ft. Underlies Cocktield memb. and over 


lies. Milame memb. Is top memb. of Harris’ 8i. Maurice aml Spoouers St 
Maurice fm 


These beds are now treated as top memb, af Cook Mtn fm 


Saline Creek cave conglomerate 

Pennsylvanian: Central Missouri, 

S. H. Ball nnd A, F. Smith, 1002 (Mo, Bur. Geol. and Mines vol 1, 24 aor.. pp. 
02-06). Saline Creek cave egl.—Coarse cgi. m matrix of aren. Is, 
cule. m^ Thickness O to 00 ft Irrecular cave deposits of undet, age, but younger 
than Burlington 1s. and older than or contemp. with Coal Measures Keats 
uncon, on Upper Burlington la. or on €ambro-Ord. fms 

E. N. Babcock and J. Minor, 1904 (Bradley Geol, Field Sta. Drury Coll. Bull, 


T 


vol 1, pt. 1, pp, 22-27). [See 1904 entry under Graydon xe.) 


calc, ah., or 


Is a channel filling. 
Named for exposures on Saline Creek, Miller Co. 
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Salineno sandstone member (of Fayette formation). 
Eocene (upper): Southern Texas (Starr County). 
W. G. Kar 
1383, 1 


which ia anid to be sume ss Crops out at Salineno, Starr Co, Tex.] 


e and G. B. Gierhart, 1985 (A. A. P. C. Bull, vol, 19, Na f, pp, 1375 


ra See under Loe Guerras ss, wemb., basal memb, of Fayette fw., 


Saline River formation, 
Cambrian: Canada (Mackenzie) 


M, Y. Williams, 1923 (Canada Geol Surv. Samm, Rept. 1222, pt. B 


{Salisbury schist, 

Ordovicinn (?): Northwestern Connecticut (Salisbury-Cunnan region). 

A local name applied by J. D. Dana (Am, Ass, Ady, Sel. Proč, voL 22, pp 
25-21, 1814) to the schist overlying Stockbridge 1s, In Salisbury, NW. 
Conn, Which was mapped as Berkshire schist by H. E. Gregory and 
H. H. Robinson (Conn. Geol. and Nut. Hist, Surv. Bull. 7, 19071 

W. M. Agar, 1932 (Am, Jour. 8eti, 5th, vol 23, pp. 321-48) Salisbury &chist.— 

ruphic types that overlies Stock 


A schist with a variety of structural and pe 
‘) In Salisbury Cannan region. Uas pre 


(probably of Ord. and Camb, 


bridg 
viously been called Berkshire achéat, but since that ix a comprehensive name which 


includes a number of rocks that ms not be related, the name Saltebury sehist 


wil be applied to it in this loc It dneblndes the schist composing the ridges E 
of Salisbury village nnd thar im Taconic Range and its southern continuation, 
Indian Mtn It includes 2 strikingly different types of rock, which, however, clearly 
ride one into the other The schist of Canaan Mtm seems to be a different fm. 


[Long petrographic description of cach type of schist. Mapped. Thickness not 


given, | 


rBalkehatchie mar]. 
tSulkehatehie phase. 
Miocene: Southern South Carolina (Colleton County 
E. Sloan, 1005 (& C. Geol. Surv, geoznostic map of S, C., advance copies: published 
in 1908, In 5, C, Geol Surv., ser. 4, Hull. 21 ; 1907 (Summary of mineral resources 
of S. C, pp. I2, 18, 19). GSalkehatehie phan During a phase of gradual land 
elevation, which probably immediately suceeeded. Ddisto phase (but. os yet with 
admitted possibilities of much later origin), the Salkehatchie phase, which com 
oozes nnd glauconites with numerous 
arene of Edisto (Bephora Miocene) 


ion Inte the great economie beds of plios- 


prised m deposit of phosphatle sediments 


vertebrnte remains, extended over the 


maris and copbtribated to their conver 
phate rock These deposits nlo extended over the Oligecene shales along Balke 
hatchte and Combahee Rivers, and over the Ashiexy-Cooper maris along upper 
drainage ares of Ashley and Cooper Hiver [Slonn also called the deposit 
Natkehatehie marl. 

C. W, Cooke (D. 8. G. 8, Bull. S67) The fSalkehatehio mart or "phase" of 


Sloan je Ineluded In Hawthorn fm., aod name is abandoned 


Named for exposures nlong Sulkehatehie River, 


Sallisaw marble 

Silurian: Central eastern Oklahoma (Sequoyah County). 

C. Schuchert, 1922 (Geol. Soc. Am. Bull, vol, 33, p. 670) [In a section of the rocks 
near Marble City, Sequoyah Co, Okin., he describes a white Is. of upper Oriskanian 
ame, D to & ft, thick, containing a large fauna, and resting uncon, on middle Sil, 
Bt. Olair marble or Ballisav marble of Taff. The compiler has been unable to find 
that Taf over published the namo Sallisaw.] 


Sallisaw sandstone 
Middle Devonian: Eastern Oklahoma (Cherokee County). 
L H, Cram, 1980 (Okla. Geol Surv, Bull. 40Q0, pp. 24-4 and map) Nallisauw SA 
A calc, as. of earliest Middle Dev. age which occurs in vicinity of Marble 
[5equoyah €Co,?], where it has been mapped with Sylamare Inasmuch as true 
Sylamore fs herein considered to be of Miss, age, the beds containing the Middle 
Dev. fossils are separated from the Sylamore, and given the name Salle s8, 
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from exposures along Sallisaw Creck. Distribution unknown The fossis wore 
found in one place only. The as. is probably present only gs remnants beneath 
true Sylamore sà Further collecting may prove the entire calc. basal Sylamore 
to be Sallisaw as Overlies Frisco Is. uncon. and ancon. underlies Sylamore se. 


Saullynrd« limestone member. 

Pennsylvanian: Southeastern Nebraska, Kansas, and northern Oklahoma. 

G. E. Condra and C, E. Busby, 1993 (Nebr. Geol. Surv. Paper No. 1). Saltlyarda 1a. 
memb. of Grenola (m.—The newly established Grenola fm. ia divided inte following 
members (descending) : Neva Is., Salem Point sh., Burr la, Legion sb., and Sallyards 
li The Sallyards mem). is fossiliferous massive earthy Is, at Roca, Nebr,: in 
southern Nebr, and northern Kans. it is sbaly, fossiliferous, and limy; in Okla 
iris impure Js. grading into ss. Its numerous peleeypods nt most points indlente 


that It is a nearshore marine deposit Where there is a comprehensive fauny (as 
nt Sallyards, Grenola, and Hooser, Kans.) H. ia more typically marine Thicknes 
6 in, to 3 ft. 6 in It rosta on Roca sh. Type Joc, S. bank of ravine 1 mi. NE 


of Sallyards, Greenwood Co.. Kans. 
G. E. Condra, 1025 [soe under Roca sM.) R. €. Moore, 1936 (Kans Geol, Surv. 
Rul. 22), assigned Grenola fm, to Perm This char in Perm.Penn. bdy las 


not been considered by U. 8. Geol. Survey for its publications 


Sallynrds sand. 
Subsurface unit, The main producing sand of Suallyards oll fleld, Green 
wood and Butler Counties, Kans, whieh lies in Cherokee st, about 300 
ft. below Fort Scott Is. Also called Blankenship sand 


Salmon hornblende schist, 
PreCambrinn (?): Northern California (Trinity and Shasta Counties). 


O. H. Hershey, 1901 (Am. Geol, vol. 27, pp. 225-24m] Salmon hornblende 


achist—OF rem: Je uniformity throughout ite thickness of probably not Jess 
than 2,500 fr. Largest area of this schist is traversed by south fork of Salmon 


River btw. ite bead and vicinity of village of Cecilville, 


According to J. S, Diller (unpublished report on Weaverville quad.), also 
H. G. Ferguson, is probably intrusive into Abrams mica schist. 

A, Winds, 14 (Univ. Calif. Pub. Pul. Dept, Geol, Sci, vol 20, No, 11 pp. 
110), Introduced Siakivou terrane to Include Abrams nod Salmon fms. 

N. D, A. Minds, 1933 (Calif. Jour. Mines nnd Geol., vol 29, Nw t, 2, p. 82). 
Salmon schist is of cruptive 1gneous origin exeept for a few sed. Interbeds T! 
ness probably 5,0004- ft. In Weaverville quad, jt includes notable volumes of 
chlorite sehijst 


N 


Salmon series 


A term employed by C. [R.] Keyes to cover pre-Camb. rocks in Cordilleran 
region interpreted us having been formed during enrller part of Keewatin 
epoch, called "Contehiehing" by some geologists (See Town Acad. Sed. 


Proc, vol, 24, p. 56, 1917.) 


Salmon Arm sehist, 
Pre-Cambrian: British Columbia, 
v A. Daly, 1918 (12th Int. Geol. Cons, Guidebook 8, p. 124) 
t A. Daly, 1913 (Canada Geol, Surv. Summ. Rept. 1912, p 
schist ts pre-Heltian. 


Salmon Arm 


fSalmon River sandstone. 
Upper Ordovician: Northern New York (Lewis County). 


(N. Y, Geol, Sury. Sd Rept., pp. 58, 62-03) Salmon River «— 

rücterized hy Pterinea carinata Underlica Niagnra ga. Sepa 
rated from older Trenton 1s. and si by green sl containing Lonostixs pisiformis. 
[Includes Oswego as, and Pulaski sh., according to A. F. Foerste (Canada Dept. 
Mines, Geol. Surv. Mem. 82, pp. 4-13, 1916).) 

L. Vanuxem, 1840 (N. Y. Geol. Sarv. 4th Ann, Rept., p, 374). Salmon River ss 
Gray and greenish (Intter prevailing in lower part and former in upper part) 

frequently à thin coating of green sh, on lower layers, with and without 

like fucoids, Forms falls of Salmon River in town 


T. A. Conrad, 183! 
Olive-colored ax. chy 


markings or configurations 
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of Orwell and above Redfield village Underles Medina sx. and overlies Pulaski 
shnles [Same as Oswego ss.] 


fSalmon Hiver sandstones and shales. 
Upper Ordovician: New York. 
T, A, Conrad, 1840 (N. Y. Geol Surv. 4th Rept., p. 201). By the name Salmon 
River sandstones ond ahales I have indicated a fm. which overlica and immedi 
ately succeeds the Trenton la, series and was the frst to show that it possessed a 
distinct group of fossils very different from those above or below it 


Ineludes Oswego ss. and Pulaski sh 


Salmon River monzonite 
Tertiary (Miocene ?) : Southern British Columbia. 
R. A. Daly, 1912 (Canada Geol, Surv, Dept. Mines Mem. 258, map T. 117” to 117*20') 
Selman Rirer monzaonite (atocki, Tert. (7) [Lies short distance to E. of Salmon 
River, B, C, not far N. of Int. Bdy.] 
HK. A. Daly, 1918 (C€nnada Dept. Int. Rept. Chief Ast, 1910, vol. Z, p. 304) Salmon 


River monzünite, Min, (°?) 


Salmon Hiver conglomerate. 
Jurassic: Northwestern British Columbia (Salmon River district) 
S J. Scholma and G. Hanson, 1021 (Canada Geol Surv, Summ. Rept, 1920, pt. A, 
p. 8) Salmon River fm,—CzlLl, 300 ft. thick, conformably underlying Nass 
fm. and eonformably overlying Bear River fm 


Salmontrout limestone. 

Middle Devonian: Northeastern. Alaska (Poreupine River region). 

E. M. Kindle, 1908 (Geol. Soc, Am. Bull, vol. 19, pp. 262, 325-227) Lowest div 
of Dev. in Porcupine Valley is fossiliferous 1&, S254 ft. thick, massive, light 
gray to blue, weathering buff, and much broken by joints. Reste apparently 
uncon. on binek Sil. graptolite shales and is overlain by brown sli, probably 
several hundred fr. thick and belleved to be Upper Dey. The Is. outerops on both 
banks of Porcupine River immediately above Salmontrout River, and hence ts 
named Salmontrout ls. It contaibs Middle Dev, fauna [listed] 


Salona formation 
Middle Ordovician: Central and central southern Pennsylvania, 
R. M. Field, 1910 (Am. Jour. Sci, 4th, vol, 48, pp, 404, 420) Batona fm.—Bnxsal 
fm. of Trenton group. Consists of 240 ft. of black argill Iss, very different from 
“ally and faunally different from 
to attain max, thickness at 


underlying Iss. of Stonea River group and litholos 
overlying Coburn fm. of Trenton group, Appas 
Salona [Clinton Ca.] 
R. R. Rosenkrans, 1933 (Wash. Acad. Sei. Jour, vol 24, No, 9, pp. 414415), gives 
detailed section of Sulona fm. in central Pa., where he shows it resting om 


Rodman Ia. 


Salt sand 
Drillers’ term. Has been applied in SW, Pa, to Homewood ss, memb., to 


ng ss. memb., to Homewood and Connoquenessing sss. Com- 


Connoquene 
bined, of Pottsyille fm,.; to Clarion and other ss, members of Allegheny 
fm.; to Mahoning ss. memb. of Conemaugh fm.; to Burgoon and other as. 
members of Pocono fm.; to Maxton sand of Ky.: and to Marrysville 
sand of Pocono fm. Also to a sand of Penn. age in Okla. 


{Salt Creek gravel beds. 
Pleistocene: North-central Kansas. 


W. N. Logan, 1897 (Kans. Univ. Geol Surv. vol 2, p. 218), Salt Creek gravel 
beds. —Gravel bed or cel gravel stones derived from disintegration of sbales and 
lss. of upper group of Benton. Lie about 15 ft. above saliferous shales of Upper 
Dakota, which form bottom of creek bed, Probably later than Tert. 

Is lower gravel bed on Saline River. The name has not had further 
usage 


Named for Salt Creek, Russell Co. 
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Snlt Creek member (of Moenkopi formation), 

Lower Triassic: Northeastern Arizona (Holbrook region). 

D. Hager, 1921 (Oi possibilities of Holbrook orea, NE. Ariz., private publication). 
Salt Creek memb. of Moenkopie fm.—basal memb. of Moenkopie fm. Consists of 
2 to 4 ft. of red sb. (below) and 12 ft, of massive cream to light-brown ss. 
(above), the latter locally stained pink to red and even dark red in places, bot 
never for any grenat distance, A good place to study this memb, is at mouth 
of Salt Creek, mouth of Clear Creek, and at SE. corner of Winslow (where it 
trends in NE-SW. direction), and also just 8. of Holbrook, Overlica Kaibab Ix, 
where that fm. is present. 


Salt Creek marble. (In Blaine formation.) 
Permian: Northwestern Oklahoma (Blaine County). 
G. G. Suffel, 1930 (Okla. Geol. Surv. Bull. 40, p. 09). A phase of Medicine Ledge 
gyp. in vicinity of Salt and Bitter Creeks [Blaine Co.] is known as Salt Oreck 
marble. It appears to be largely anhydrite, 


Salt Creek fanglomerate. 

Pleistocene (7): Eastern Utah (southern Wasatch Mountains) 

A. J. Eardley, 19383 (Mich. Acad, Sci, Arts, and Lett, vol. 18, pp. 310, X56) 
Salt Creek fangl.—A thin fm. uncon. overlying the yoleanic water-laid deposits 
and the Jurnesic shales in Salt Creek Cunyon, southern Wasatch Mins, From 
main highway it can be seen as a red capping on W. side of mouth of Foots 
Canyon aod over the castellated volcanic ash at junction of North Fork and main 
canyon, Iz composed of n mixture of large and small angular rock fragmenta, 
rudely sorted, with matrix of red carthy material. Comentation usually poor 
Stratification rough and channeled. In most pluces the fm, is a fangi. No 
fossils. Separation from Eocene Wasatch cel. by 2 unconformities suggests late 
Tert. or Pleist. age vor the fungl. 


Salt Creek Bend shale, (In Cisco group.) 

Pennsylvanian: Central Texas (McCulloch County, Colorado River region) 
F. M. Bullard and R. H, Cuyler, 1935 (Univ. Tex, Ball. 3501, pp. 245, 249) Suit 
Creek Bend ah, is here proposed for the strata of Pueblo fm, btw, Stockwether lr 
below and Camp Colorado Js. above. Drake called this interval “Bed No. E 
At type loc. (a sharp bend on Colorado River 0.1 mi, E~ of mouth of Salt Creek) 
it te 128 ft. thick and consista of chiefly marcon-colored shales with 2 thin ls 
nenr middle, The lower Is, Hes 17 ft, below the upper Is, 207 ft. above Stock- 
wether Is. memb., and consists of 2 ft. of nodular aren, gray ls. weatherlug green 
ish. The upper ls, lies 22 ft. below top of Salt Creek Bend memb. and consists 

of 6 m. of yellow massive la. that breaks into large rectangular slaba. 


Salt Fork division. (In Cimarron group.) 

Permian: Central southern Kansas and western Oklahoma, 

F. W. Cragin, 1806 (Colo. Coll, Studies, vol. 6, pp. 3, 18), Salt Pork div.—Lower 
000 to 1,000 ft, of Cimarron series. Divided into (descending) Cave Creek zypsumes 
or fim, Flowerpot shules, Cedar Hills ss&, Salt Plain measures, and Harper ses 
Overlics, probably uncon., Big Blue series, and underlies Dog Creek ahales of Kiger 
div. [I 1897 (Am. Geol. vol. 19, pp. 351-865) Cragin ineluded Dog Creek shales 
in his Salt Fork div In 1897 C. S. Prosser excluded Dog Creek shales and Cave 
Creek zyp.] 

€, S, lrosser, 1807 (Univ, Geol, Surv. Kans. vol. 2, pp. 92-04). Sale Fork fm. in- 
cludes beds below Medicine Lodge gyp. down to base of Harper ss 

E. Haworth nnd J. Bennett, 1908 (Univ. Geol, Surv. Kans., vol. 0, p. 71) Balt Pork 
atage includes (descending) Dog Creek fm, Cave Creek gyp., Glass Mtn fni, and 
Kingfisher fm. or Harper aa. UWnderlics Kiger stage and overlies Sumner stage 


This name has not been used in subsequent repts. 
Named for Salt Fork, Comanche and Barber Counties, Kans. 


Salt Grass shale member (of Pierre shale). 
Upper Cretaceous: Northwestern Kansas (Wallace County). 
M, K. Elias, 1931 (Univ, Kans. Bull.. vol. 32, No. 7). Salt Gras» oh. memb. of Pierre 
sh,—Gray clayey sh, with few thin bentonite beds, medium-sized Is. concretions 
many with cone-in-cone structure, and 1imonite conerctionary streaks in abundamee. 
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Thickness 60 ft. Lowest zone in many places contains several layers of light-eray 
to nearly white Is, coneretions and in- places irregular bodies of Ia. in which 
Lucina occidentalis ts very abundant, Overlics Lake Creek sh, memb, of Pierre 
and lies 600 to 700 ft. below top of Pierre sh. in Wallace Co, Named for Salt 
Gr Canyon, the southern tributary of Goose Creek in secs, I and 12, T. 12 8., 
R, 42 W, 


tSaltillo limestone. 

Middle Ordovician; Western Tennessee, 

A. F. Foerste, 1903 (Jour, Geol, vol, 11, pp, 32-35, 44). altillo te —Fine-zralned 
gray or bluiah-gray Is. layers, 2 to 5 in. thick, interbedded with equal thicknes 
of shaly clay, ‘Thickness more than 70 ft Utica fossils — Underlies Lorraine Ia. 
in Tenn, River Valley. Oldest fm. of Cincinnati group. Typical section at Clifton, 
Wayne Co, 


Same as Hermitage fm., hetter-established name, 
Named for Saltillo, Hardin Co. 


Salt Lake formation. 

Tertiary (probably Pliocene): Northern Utah and southenstern Idaho. 

F, V. Hayden, 1860 (T. & Geol. and Geog. Surv. Terr. Rept. on Colo. and N. Mex, 
3d Ann. Rept.. p. 92). In valley of Weber River from Morgan City to Devils Gate 
thera js 1,200 ft. of snuds, ,And maris, of light color for most part, which I 
regard as of upper tertiary age, These beda must have not only occupied this 
expansion of Weber Valley, but also all of Salt Lake Valley, for remnants of it are 
seen all along margins of mtus enclosing Salt Lake Valley. T found this series of 
beds so widely extended nnd so largely developed in Weber Valley and Salt Lake 
Valley that I have named it Salt Lake group. 

G. R. Mansfield, 1920 (Am. Jour. Sci, vol 49, pp. 402-406). Salt Lake fm.—]|Quoted 
Hayden's definition, and stated:] ‘This term was introduced into SE. Idaho by 
A. €. Penle (U. & G. S, Terr, 11th Anu. Rept., pp. 588, 640, 1879) In above 
cilation the name appears to be used In a strictly geographical sense, with nelther 
a definite implication of lacuetrine origin of the beds nor implication of connection 
with Great Salt Lake, dt js true, however, that members of Hayden Surveys did 
revard these beds as lacustrine. The long usage of the name im this region and 
fact that It was directly applied by Peale to the beds under consideration make tts 
retention desirable, It has been shown by Gilbert, however (U. & G. 3. Mon. 1, 
p. 214, 1890), that these deposita long antedate origin of present Great Balt Lake, 
and it is now believed that the beds, though probably partly lacustrine, are largely 
of fluviatile origin, They most commonly consist of Hght-gray or buff-colored cegla. 
in whieh matrix i» white, relatively soft, Joometextured, and ende The pebbles 
(of variable size) are generally of local materiale and rather angular, though many 
are aubangular or even rounded, There are also beda of white maris, cale. clays, 
Hw, and grits. Thickness, few in. to 1,0004- ft. Fossila [1 

position indicates later age than 


sted] ure few and 


poor but are regarded as probably Plo. Strat 
Wasatch tu The fm. is therefore classified ns Tert, (1110,71 


Salt Lake conglomerate. 

Quaternary (2): Western Wyoming (Lincoln County). 

A. C. Peale, 1870 (U. S. Gong. and Geol, Surv. Terr, 11th Ann. Rept- pp. 552, 612, 
641), Salt Lake ogl—aAt various points in lower valley of Salt River, especially on 
E. side, there are fragments of a 1s, egl which i» horizontal in position, I have in 
eluded it with the Quat., although no facts were observed bearing on ite age It 
abuts agalnet Carbf Iss. The Salt River receives greater portion of drainage of 
Salt River Runge [Wyo.]. [In table on p. 612 he called Ht Salt River ogl.) 


Salt Lake tuff. 
Pleistocene (late): Hawaii (Oahu Island). 
€, K. Wentworth, 1026 (Bernice P. Bishop Mus. Bull 30, p. 64). In Salt Lake 
region the oldest fm. ix Koolan basalt, which is followed by the older parts of the 
ree! bs Next younger ie Fort Shafter gravel The oldest tuff is next in ame and 
nppenrs to be contemp, with parts of the gravel, The youngest distinct fm, of 
region is the younger tuf. The 2 tuff fms. are so nearly coextensive in area that 
they will be called Lower Salt Lake tuff and Upper Salt Lake tuff, ‘The older tutt 
ia believed to be the product of combined action of Salt Lake, Aliamanu, ond 
Maukalapa. 


1898 
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i. T. Stearns, 1935 (Geol. and zd. water res, Island of Oahu, Hawali: Div, Hydrog. 


Bul, 1), Salt Dake tuff—Subserial tuff, 300+- ft. thick, deposited on dissected 
Knena (+95-ft.) terraces on Salt Lake Crater, Is younger than Aliamanu tuff 
and contemp. with Makalupa tuf. Included in middle part of Honolulu volcanie 
series [g. v.]. Assigned to late Pleist, [This is Upper Salt Lake tuff of Went- 
worth, ] 


Sultlick beds. 


P 
Ww 


ennsylvanian: Eastern Kentucky (Magoffin, Floyd, and Knott Counties). 


7. C, Morse, 1931 (Ky. Geol, Surv., ser. 6, vol. 36, pp. 296, 303). Saltlick tbeds.— 


Just S. of gap btw. Grassy Creek and Raccoon Branch (Prestonburg quad.) and 
just NE. of the one btw. Saltlick Creek and Quicksand Creek. (Hindman quad.) are 
impure Iss, that might easily be mistaken for Magoffin beds, because of their strat, 
position go near the Magoffin beds, and also because of their structure at Saltlick 
Quicksand gap, where the beds consist of 2 thin layers of ls. separated by a thin 
interval of sh Careful study at this gap showed beds lie 35 ft. above Magotiin 
beds and that they are lithologically different. They lie 127 ft. below Lost, Creek la. 
test exposed at head of Saltlick Creek, where they consist of (descending 
(1) ls., blue, impure, shaly at top, fossiliferous, 1.3 ft.; (2) shales, blue, car- 
bonaceous, sandy, fossiliferous, 544 ft.; (3) ls., impure, sandy, blue, % ft, Fossils 
listed, Doubtfully identified also at gop btw. Mare Creek and Butfalo Cre 
Extent of Saltlick beds unknown. They have not been recognized outside of 3 
gaps mentioned above. 


Salt Mountain limestone. (In Wilcox group.) 
Eocene (lower): Southwestern Alabama. 


D. 


B, 


Ni 


W. Langdon, 1891 (Geol, Soc. Am. Bull, vol. 2, pp. 5589-605. See also Ala 
Geol. Surv. Rept. Coastal Pinin, pp. 107-122, 1804), The uppermost or Salt Mtn 
dit, of this group [White Orbitoidal 13.) 1s seen nowhere E.'o! typical locality 
and so does not enter into geol. features of this section of Ala. [E, of Alabama 
Hiver]. As à matter of fact the character of Salt Mtn i», composed as it is of 
corals and species of echini, and the occurrence of this isolated elevation point 
rather to Salt Mtn being an atoll or coral island built up in Tert, seas, rather 
than any extensive deposit justifying the constitution of a group. Is top div 
of White Orbitoidn! Is. and of Eocene. [Later repts, by Langdon and others, cave 
thickness of Sault Mtn fm. as 100 to 150 ft, and defined it as overlying the white 
orbitoidal Vicksburg Is. (Marianna ls. of modern nomenclature), and assigned it 
to the {Coral 1s.] 

W. Cooke, 1928 (U. S, G. & P. P. 133, pp. 1-9), replaced the descriptive name 
"Coral Is." with Glendon ta. nnd replaced the paleontologic name “Orbiteidal la.” 
with Marianna la, Both of these las, are exposed near Salt Mtn, “which is now 
considered to be a tilted block brought up by the Jackson fault.” 

W. Blanpied, 1932 (9th Ann. Field Trip of Shreveport Geol. Soc., correlation chart 
at end of book), assigned Salt Mtn Ta. to a position in lower Eocene Wilcox group 
btw. Tuscahoma sand and Nanafalia fm. This is now generally accepted as true 
position of that Is. Ite identification at this strat. horison was nscertalned 
through the study of well logs, and does not involve a redefinition of either 
Tuscuhoma sand or Nanafatia fm., because it is not present at type localities of 
either of those Tms., its only known outcrops being at Sait Mtn and at 2 places 
Within a mile of that mtn. (See C. W. Cooke, A, A. P. G. Bull, vol. 19, No, 8, 
1985, pp. 1162--, where Salt Mtn Is. is assigned to Wilcox group, lower Eo.) 


med for exposures at Salt Mtn, Clarke Co, 


Salt Plain shale. (In Cimarron group.) 
Permian; Central southern Kansas, 


F, 


W. Cragin, 1896 (Colo. Coll, Studies, vol. 8, pp. 3, 20-24), Salt Plain measures.— 
Med clay shales, probably with some sss, 155 ft. thick, impregnated with salt 
and constituting what may be resarded as upper or secondary salt measures of 
Kans, Perm, Overlain by Cedar Hills sss, and underlnin by Harper saa, Included 
in Salt Fork div. 


In later Kans. repts (R. C. Moore, 1917 and 1920) this sh. was treated as a 


Named for Great Salt Plain of Cimarron River, Kana, 


membh. of Enid fm. 
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Salt River cgl. 
See under Salt Lake cgl. 


Saltsburg sandstone member (of Conemaugh formation). 

Pennsylvanian: Western Pénnsylvnnin und Maryland, eastern Ohio, and 
northern West Virginia, 

J. T. Stevenson, 1878 (2d Pa. Geol, Surv, Rept. Ky, p. 22). Saltsburg »s.—Named 
for fine exposures nlong Conemaugh ond Loyalhanna [In 
diana Co. Pa.). Thickness 25 to 40 rt Underlies Berlin( 2) [Maynardier?] coal 
in Fayette and Westmoreland Counties, and overlies Matt (2?) [Upper Bakers- 
town?] coal. Lies 168 ft. above Mahoning ss, and 100 fr. below Morgantown ss 


ivers near Saltabur 


According to U. S. G. S. folios, ulso G. H, Ashley, 1008 (Topog. and Geol. 
Surveys Pa), the Saltsburg ss, underlies Pittsburgh Reds and Hes higher 
than Cambridge 1s. memb. 


Saltsburg (Lower) sandstone, (In Conemaugh formation.) 
See Reger, 1924, under Thomas så. 
Saltsburg formation, (In Conemaugh formation.) 
Pennsylvanian: Southwestern Pennsylvania (Punxsutawney quadrangle), 
G. H. Ashley, 1926 (Pa. Topog. and Geol, Atlas, No, 65, Ponxsutawney quad, pl. 4, 
pp. 24). Saltabury fm, includes beds from base of Ames Is. to base of Bakers 
town coul (which is made top of Bullalo fm.). 


Saltsburg member. (In Conemaugh formation.) 
A term employed by Pa, Geol. Surv, (M. E. Johuson, Topog. and Geol, Atlas 
Pa. No. 27, Pittsburgh quad., p. 31, 1929) to Inelnde (descending) Pitts 


burgh Reds, Saltsburg ss,, Upper Bakerstown coal, Woods Run ls., and 
Bakerstown coal. 


Saltsyille chert, 
See Sultville chert, the correct spelling, 


Sultville chert, (In Helderberg group.) 

Lower Devonian: Southwestern Virginia, 

F. M. Swartz, 1029 (Pa, Acad, Sei. Proc, vol, 3, p, 80), applled mame Saltavillé 
[Saltville] chert to 5 to GO+ ft. of beds in SW. Vu.. which he showed (in section) 
as overlying Rocky Gap ss. (correlated with Shriver chert and underlying New 
Scotland 15.), aud as doubtfully correlated with basal part of Hi "y sa. of 
northern W. Va. and western Md. He applied the name from Tumbling Creek, 
Va., near Saltsvil’e [Saltville], to Gola, Vi, and showed the beds as consisting 
of chert and ss, with some thin lss., their greatest thickness being in Tumbling 


Creek section. 
Salt Wash sandstone member (of Morrison formution). 
Upper Jurassic: Central eastern Utah (San Rafael Swell to northern San 
Juan County) and central western Colorado. 


C. T. Lupton, 1914 (U. S, G. S, Hull, 541, p. 127), Salt Wash ss, memb. of McEtino 
. that crops out in cliff In places is lenticular, soft, 


50 to 175 ft, Top lies 325 to 350 ft. below Dakota sà 


[m.—Gray conzlomerntic 
und friable, Thickness 
[Dakota? now], and hase lies 700 ft. above the very eros*-bedded coarse gray 
La Plata s3., the 700 ft, of intervening beds consteting of re 4 thin-bedded above 
and massive below, [Named for Salt Wash, Grand Co., Utah,] 


As a result of detailed work in eastern Utah and western Colo, by several 
geologists (especially J, B, Reeside, Jr, W. T, Thom, Jr. W. T. Leo, 
H. D. Miser, A, A, Baker, nnd J. Gilluly) the so-called "MeElmo fm." of 
some Utah repts ia now divided into Morrison fm. above and Summerville 
fm, below, and the so-culled "McElmo fm." of other Utah ropta is now 
divided into Morrison, Summerville, Entrada, and Carmel fms, The 


&eenlled “La Plata ss" Is also now divided Into several fms, and 
151627 "89—42 
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*MeEbmo fm," and "La Plata ss." have both been discarded, The hase 
of Morrison fm. is drawn at base of Salt Wash es. memb. (See U, S. G. S. 
Press Bull, 6064, Mar. 20, 1026: A, A. P. G. Bull, vol, 11, No. 5, pp. 
185-808, 1927 ; nnd U, S. G, S, P. P. 150D, Feb. 15, 1928.) 


Salt Water Pond series, 
Cambrian or pre-Cambrinn: Newfoundland. 


C. Schuehert and C. O. Dunbar, 1954 (Geol Soc Am. Mem. 1, p. 82), 


Salt Wells group. 
Upper Cretaceous (early Montana and late Colorado): Southwestern 
Wyoming, northwestern Colorado, and northeastern Utah (Uinta 


Mountains). 

J. W. Powell, 1876 (Geology of eastern portion of Uinta Mina, pp. 40, 40, 154) 
Salt Wells group.—SBsg. or aren. shales, often very friable, producing badlands, 
with carbonaceous shales nnd lgnitic Thickness 1,800 ft. Underlles Golden 
Wall ss, (basal memb., of Point of Rocke group) and overlies Sulphur Creek grop. 
[Mapped at and around Salt Wells Station, Sweetwater Co, Wyo.) 

A. R Behultx, 1920 (U. 8. G. 8, Ball, 702, table opp. p. 24). showed Bali Walls 
group of Powell as In plaees— Baxter sh. aud in places—Blair fm. and Baxter sh 
and of early Montana and late Colorado age. This reconnaissance term has beer 
discontinued, 


Saluda limestone. (In Richmond group.) 

Upper Ordovician: Southeastern Indiana, north-central Kentucky, and 
southwestern Ohio (?), 

A. F. Foerste, 1902 (Am, Geol, vol 20, p. 369), Saluda bel~—Replaces Madison 
bed fpreocewpled). Includes all material in Richmond group overlying the coral 
beds, which form ite base These beda usually consist of nese numbers of Colum 
naria alveolata, Columnaria hath, and Calopoceta ortbiformés. Named for Saluda 
Creek, 6 mi, 8. of Hanover, Ind Although the coral bed ik practically absent 

section nevertheless is sufficiently distinct to enable 


tilong Saluda Creek, the 
anyone to draw line btw. the nearly unfossiliferous base of Salada bed and the 
richly fossiliferous beds of the Richmond Immediately beneath, The typical exposures 
must ever remain those at Madison 

A. F. Foerste, 1909 (Denison Univ, Sei, Lab, Bull, 14, pp 280-824), Saluda 
wedges in btw. Liberty and Whitewater, Includes Madison coral reef at base, 

A, F. Foerste, 1910 (Denison Univ. Sei. Lab. Ball. 16, pp. 77-100). Saluda includes 
Mitz Inyer nt top. 

A. F. Foerste, 1012 (Denison Univ. Sect. Lab, Bull, 17) Hilts layer occurs tmmodiately 
above the Salada. 

W. H. Shideler, 1914 (Olio Nat, vol. 14, pp. 229-285). There are two Columnearte 
alveolata reefs nt base of Saludn beds, the upper one being 2 ft. thick and 

Which Is 1 ft. thick Cumings Includes both 


lying © ft. above the lower one, 
reefa in his Saluda and identifies the lower one with the reef at base of the 
Saluda further N, But, ae will be presently chown, it is the upper reef, not 
the lower, that extends toward the N. and NE. Hence it seems best here to 
cousider the top reef aa the base of the Salnda, Even shoukl we base the 
Saluda with the lower Columneria reef ut Madison the result would be but 
little change, and nowhere could the Saluda be said to be bencath the White 
water, The Saluda is in part — Whitewater 

E. R. Cuming, 1922 (Hdb. Ind. Geol, pt. 4, Sep. Pub. 21). Hits 1s. belongs to 
Whitewater, and not to Satuda. It contains a typical Whitewater faunn. The 
Saluda wedge forms a conspicuous bdy in Ind, btw. the Whitewater and the 
Liberty. In some places the Whitewater ise Whitewater and nearly all of Saluda 
The Enluda fails entirely in Ohio. Aside from the Hits bed the fauna of the 
Saluda ia meager [listed], 

A. F. Foerste, 1024 (Canada Geol Sury. Mem, 138, pp. 7-8). Saluda ie an aren 
phase which during Whitewater time entered SE. Ind. from the BW. It carries 
a fauna sulictently distinct from that of typical Whitewater as Been farther 
N. in Ind. to make it possible to speak of a Saluda fauna and of a Whitewater 
fauna, though In point of time the Saluda must be included In the Whitewater 
The typical Saluda forms mm horizon entering as a wedge into the typical White 

water from the 8, 
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Saluda zone. 


P 


re-Cambrinn: Northwestern South Carolina. 

Slonn, 1905 (S. C, Geol. Surv, zeognostle map of 3. C., advance copies ; published 
in 1908, in & € Geol, Sury., ser, 4, Bull. 1007 (Summary of mineral 
resources of S. C., pp. G 8, 12). Saluda sone iy fan irregu 
larly shaped a bordered on NW. by Oconee Creek zone, from Tugaloo River 
to N. C. line; this State line constitutes northerly limit of this zone to head of 
Gap Creek (near Saluda Gap) It is separated from Tyger sone on SE. by a line 
extending from Gap Creek southwester! 
River near long. 83 (above Hattons Pord), whesce '"Tugnloo River completes 


tly Archean) compris 


near Pendleton, and thence to Tugilor 


Westerly bdy to Initial point Consists of granite, granito gne 
phyritie), granulite, gnoissoid and schists, horublende s 


(very prominent), peridotite, dikes of granite, diorite (occasional), pegmatite. 
X , » , J 


[home por 
and schista 


Named for exposures in Saluda Mtn range [S, €. ?]. 


Salvation sand, 
A subsurface sand in Mauch Chunk fm. i Misa} of SW, Pa. 


Salvisa limestone member (of Perryville formntion). 
Middle Ordovician: Northcentral Kentucky, 


A. M. Miller, 1013 {K 


). Salrisa memb 


. Geol, Surv., 4th ser, vol, 1, pt. 1, p. 
Fine-crained fossiliferous I&, usually exhibiting conchoidal fracture: dove-colored 
to white where typically developed in Mercer and Boyle Counties, but northward 
does not always possess thee characteristic Thickness 0 to 20 ft. Middle 
memb, of Perryville div. of Lexington Is Overlies Fauleoner memb, of Perryville 
nnd underles Cornisbville memb, of Perryville. 

FK. Foerste, 1914 (Cincinnati Soc. Nat. Hist, Jour. vol 21, btw, pp. 109 and 

finegralned hard ta. 
a. Underlies Cornish 


145). Saloisa to. memb. of Lerington ts, consists of ve 
of whitish or light deve color, containing abundant ostri 
ville 13. and overlies Faulconer 1s. 

M, Miller, 1914 (Ky. Geol, Surv., 4th ser, voL 2, pt. 3, btw. pp. 18 and 230) 
Saivisa bed of Perryville memb, is © to 20 ft, thick, and generally consists of 
light-calored fine-grained compact "birdseye" Is, Is the “Upper Birdseye" of 
Linney [Miller, 1919 (Dept. Geol and Forestry of Ky., ser, 5, Dull, 8) and 
1925 (Ky. Geol Surv, sor., 6, vol, 21, pp. 126-142) continued to recognise 
Salcisa momb. as distinct from Cornishville above and Faulconer below, but 
Foerste, 1924 (Canada Dept. Mines Geol Surv, Mem í No, 121 gwol ser., 
chart opp. p, 58), divided Perryville into Cornishville above and Faulconer below 
See also under Perryville fum.] 


Subsequent repts, by other geologists, continue to apply Salvisa to the 


Named for Saly 


Sam € 
Pénnsylvaninn: Eustern Ok 
C. 


beds below Cornishville memb. and above Faulconer memb, 


"t, Mercer Co. 


reek limestone member (of Savanna sandstone), 


ahomu (Muskogee County). 


W. Wilson, Jr. 19355 (A. A. P. G, Bull, vol 19, No. 4, pp. 502-520). Sam Creek 
ig, memb, of Savanna s&—Consists of (descending) (1) Gray ls. containing 


| many Marginifera muricata that it is almost a coquina, 6 1n.; (2) gray sh., 
ft; (5) alternating eray ls. and fossiliferous gray sh., the Ia, containing 
Campophyllum torquinm, 11 ft.; (4) gray 1s. with layers of gray sh. 3 ft. & in. 
Total thickness O to 182 ft. Named by & W. Lowman, in mea. in preparation 
from exposure in center of WEM sec. 15, T. 14 N., R. 18 E, along S. bank 
of Sam Creek, Occurs as far S, as T. 13 N, R. 18 E. Lice very close below 
Spiro ss, memb, of Savanna ss. and 40 to 50 ft. above Spaniard bs, memi 


Sample sandstone member (of Gasper oolite). 


Mis 


LM 


sipplan: Western Kentucky. 

sutta, 1017 (Ky. Geol, Burv,, Mississippian fms. of western Ky., pp. OT, 70) 
Sample sk, memb.—'l'yplcally exposed 1 mi. E. of Sample, Breekinridge Co, where 
it consists of 40 ft of massively bedded ga It varies greatly in character and 
thickness in short distances, In highway N. of Sample jt consists of 5 (6 of ss. 
overlain by 15 ft. of coarse sandy, mealy sh, with n few fossils On n low knob 7 


knob, and ifs full thickness is unknown. Near East View, Hardin Co. it hastu 


vA 


% mi. S, of Sample it is course thick bedded ss. occupying upper 25 ft, of thy £,* 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


1902 


degenerated to about 20 ft. of sh, and flagEy sr It Hee near middie of Gasper 
oolite, and is known to be present in Breckinridge, Meade, Hardin, Grayson, nnd 
perhaps Hart Counties, 

A. H. Sutton and J. M. Weller, 1032 (Jour. Geol, voL 40, No. 5, pp. 430—442) 
Sample ss. is sume as Bethel 8s. 


Sampson Rock sandstone. (In Pottsville formation.) 
Pennsylvanian: Western Maryland (Allegany and Garrett Counties). 
C, R. Swartz, W. A. Price, and H. Bassler, 1919 (Geol. Soc, Am. Bull, wol. 30, 
p. 971). Sampson Rock sw, (Homewood sk.) Thick and massive ss, locally 
comglomeratic. Well exposed at Sampson Rock, W, of Frostburg. Overlies Upper 
Mercer sh. and fauna, Top memb, of Pottsville fm. 


Sun Andreas limestone, 
See Zan Andres Is.. the approved spelling of the geographie feature for 


which it was named, 


San Andres limestone member (of Chupadera formation). 
Perminu: Central and southeastern New Mexico, 


W. T. Lee, 1909 (U. S, G. S. Bull, 389) Ban Androus Iy,—Tissentially massive l 
offen vherty and poorly fossiliferous, although at several Joculities fossils were 
abundant. Thickness 500 ft. This ls. was not included by Herrick in Manzano 
group, but he refers to ft, in bis description of region E. of Socorro, as an unfossil- 
Iferou» tk overlying Manzano red beds, and Includes it in the illustration of hia 
section. ‘The writer, however, found in it fossils which are sald to be unques 
fionably of Penn. | Perm. now] age, and which prove that San Andreas Is. shonld 
be included in Manzano group. So far as known at present the San Andreas 1a. 
ja uppermost memb, of Manzano group, "Typically developed at N. end of San 
Andress Mtns, Until further information is available the Syn Andreas Is. cannot 
be definitely separated from Yeso fm. except in its type loc. in San Andreas Mtns, 
where it Is 500 ft. or more thick and clearly sepnrable from underlying beds. 
In Caballos and Fra Cristobal Mtns, to W., and at Carthage, to N., the upper- 
most Is. of the sections is correlated with some confidence on litholozic evidence 
with San Andreas 1s. but since the San Andreas fauna is apparently not sufficiently 
characteristic for purposes of correlation, it is not known whether the capping 
Ia. shown in the sections from other localities is the San Andrens or one of the 
lss. within Yeso fm The large coiled shells of the genus Duomphatus, the long 
penell-ahaped scaphopods FPiegieglypta canna and Dentalium mevicanum, and the 
zenug Arieulipinng are conspicuous in uppermost les, provisionally correlated with 
the San Andress, but are not entirely absent from the lower ones, The San 
Andreas ls. differs from the older fms of Manzano group in having a more 
restricted geographic range, The beds provisionally correlated with it are well 
developed in southern part, but become less prominent northward aod are not repre 
sented In northern part of region described. 

N. IL Darton, 1922, [See under Chupadera fm.] 

W. B, Lang, 1927 (A. A. P. G. Bull, vol. 21, No. 7). San Andres lx. memb, of Chupa 
dera fm. is here applied to the rocks in Pecos Valley of N, Mex, that were named 
Picacho te, In- 185 and Tondo as. memb. of Chupadera fm, (above) and Yeso mem 
of Chupadera fm, (below) are here applied to the rocks designated aa Nagel fm 
in 1938. Picacho I» and Nogat fm. ure both abandoned. [The recognition of Hondo 
as. involves a slight redefinition of both Yeso and San Andrés.) 


San Angelo sandstone. 

Permian: Central northern Texas (Stonewall and adjoining counties). 

W. F. Cummins and © Lerch, 1891 (Am. Geol, vol 7, pp, 72-77, 421-825), San 
Angelo dbeds—Consist of (descending): (1) Lighter-buff and whitish thin beds 
of looae friable ss, nnd clays, 50+ ft.; (2) series of red and yellow cinya and s38., 
100+ ft.; (3) quartz cel. 12 ft. Rests uncon, on Red Beds and is uncon. over- 
lain by Trinity sands, Well exposed a few mi. W. of San Angelo, near center of 
that section of Tex. Lithologieally very different from fms. above and below 

J. W. Beede and V. V. Waite, 1918 (Univ. Tex. Bull, 1816, pp. 7-5). San Angelo beds 
are—Blowont Mtn ss. of Wrather, and will replace latter name. 

J. W. Beede, 1919 (A. A. P. G. Bull, vol, 3, pp. 117-123). San Angelo fm. n* 
exposed in SE. corner of Coke Co. is 125 to 150 ft. thick, and is 400 to 500 ft 

thick 4 mi. W. of Robert Lee, Is largely coarse cgl., intercalated with beds of 

ag and sh, To NW. the coarse cgl gives way to finer cels and sss. of buffish 
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hue. Farther up Colorado River these beds are of finer texture, and wedges of 
sh. come in and thicken up btw. the ss» and cgl& Es busul fm, of Double Mtn 
tage, 

J. W. Beede, 1920 (Univ. Tex. Ball. 1847, pp. 3-7) San Angelo fm., basal part of 
Double Mtn stage in Coke Co., consists of 400 ft. of cgi., sh., and ss$, with 
locally some sheets of gyp. and dol Resta uncon. on Choza fm, of Clear Fork 
atage. 

J. W. Beede and W. P, Bentley, 1921 (Univ. Tex. 
uncon, overlies Choza fm, The uncon, may be o 


inl 1850). San Angelo fm 
very great extent, Is sharply 
k 


ota or Greer bods. Asaigoed 


but probably conformably separated from overlying I 
to Perm 

J, W. Beede and D. D. Christner, 1926 (Univ. Tex. Bull. 2607). San Angelo fm., 
named for its occurrence in central "lex, has been traced from San Angelo, Tom 
Green Co, to Foard Co, where it je 100 to 160 Tt. thick, uncon, overlies Clear 
Fork stage, and conformubly underlies Blaine gyp. ds bassi fm. of Double Mtn 


eres Has algo been traced from San Angelo, Tora Green Co. N. to Hz crossing on 
Red River, in Wilburger Co. and thence to Duncan, Okin., where It fs continuous 


with Duncan s3 In samo as Blowout Mtn as. In central Tex, Okin., and Kans, 
d fm 
San Angelo fm, Y« 126 ft, thick in 


it is seperated from the Blaine by Chi 
G. G. Henderson, 1028 (Univ. Tex. Ball 
‘Tom Green Co, [type loc.], uncon. underlies Binine fmi, and uncon. overlles Chor 


fm., top fm. uw Fork stage 
A. M. Lloyd and W. C. Thompeon, 1929 LA. A. P. G. Buil., vol. 15). As described in 
bly more than in Okla, section, The 


this pauper the Blaine fm. contains considers 


terma “Chickasha fm.” nnd "Dog Creek shia are not used because the equivalents 
of these members in Tex. although recognizable In most places, are not especially 
outstanding. ‘howe beds btw, San Angelo fm. nnd Whitehorse sa, have been 
included in the Blaine, as all are similar and obviously belong together. The 
SW. Okin section of the Blaine commences approx, 200 ft. above Duncan s8 

The San Angelo being largely s&, the U. S. Geol. Survey has adopted the 
name San Angelo 88, and recognizes the overlying fm, as the Chickasha, 


See also Duncan s., to which it is equivalent. 


San Antonio formation. 
Pleistocene: Western Californian (San Francisco region). 
No. 193). San Antonto fm.-— 
A great series of alluvial fans at foot of steep. face of Berkeley Hille btw. East 
Oukland and Berkeley, built up by streams that emerge from the bills, le divisible 


A. €. Lawson, 1914 (U. S. G. 5. San Francisco folk 


into nn older gravel, which consists of rock fragments derived from the front of 
later or upper part, here called 


the hile and does not contain any chert, nnd 
chert-qravel mem’, because It contains abundant fragments of chert The fm. 
ed. [Fossils Hsted,] Uneon, underlies 
fm. Named for developroent in 


har been thoroughly dissected and ter 
Merritt sand and uncon. overties Alame 
Antonio Twp, Alameda Co. 


Sanatogu member. (In Brunswick formation.) 

Upper Triassle (Newark group): Southeastern Pennsylvania (Montgomery 
County). 

D. G. McLaughlin, 1933 (Geol. Soc, Am. Bull, vol. 44, No. 1, p. 178). Sanatoga xh., 
200 ft. of dark sh. In Brunswick fm Exposed nt Sanatoga, Schwenksville, and 
Lederachsvile [all in Montgomery Co.], Pa. 

L, B MeLaughlin, 1023 (Mich. Acad. Sei, Arts, and Lett, vol. 18, pp. 430, 433), 
Banatoga memb—The highest Dlack-sh. memb. of Brunswick fm. studied by 
writer (Term Bie sh. as here used covers all gray, green, or black sbales in 
Brunswick and Lockatong fms.) Consists of 200+ ft. of darketray and green sh, 
Along Perkiomen Creek Hes 2,000+ ft. above Gratera members of Brunswick, but 
in Schuylkill section il is probably only 1,100 ft, above the Graters. Forms part 
of Perknsie shales of Lyman. Wherry has pointed out (Proc, Aend, Nat. Sei. 
Phila,, vol. G4, p. 376, 1912) that the Perknsle should not be regarded aa a 
definite fm., Ince a large part of it is merely red sh. which bas been altered by 
the diabase intrusion, The Sanatoga memb, however, although slightly altered 
in places, doe not owe ita dark color nor most of its hardness to baking. Named 


for excellent exposures in a large quarry and in the railroad cut at Sanatogs 
Station on Schuylkill] River. 
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San Augustine group. (In Claiborne group.) 


Eocene: Eastern Texas. 

D. T. Dumble, 1924 (A. A. P. G. Bull, vol. 8. No. 4, p. 428). San Augwurtn: 
oroup.—Brown ferruzinoue marine sands interbedded with elaya and sandy clays, 
underlying Nacogdoches beds and overlying Carrizo sands Abundant Lower 
Claiborne fauna Is the "Marine" of Kennedy. Includes Cook Min and Moun* 
Selman fms, which are not constant subdivisions but depend entirely on local 
conditions. At any rate they are practically a unit paleontologically, and a group 
name is desirable, As "Marine" Is not a suitable name, after consultation with 
Kennedy the name San Augustine is suggested as n substitute, since the town of 
that name [in San Augustine Co.] is located near center of an excellent section 
including both subdivisions, 

C. Renick, 1928 (A, A. P. G. Bull, wol 12, pp. 531, Nan Auguetine 
memb.—Basal memb, of Cook Mtn fm. Consists of 15 to 75 ft. of fossiliferous 
glauconitie and glauconitic calc. marl, brown sand, and some brown clay, green 
and greenish blue where fresh and brownish red nt outerops.  Underlies Nacog 
doches memb. and overlies Queen City memb. of Mount Selman fm [As thus 
applied—to the beds beneuth Nacogdoches and above Queen City sand (—Carrizo 
ss.)—San Augustine memb. appears to correspond to San Augustine group of 
Dumble.] 

A, © Ellisor, 1929 (A. A. P. G. Bull, voL 13, p. 1542). San Augustine abandoned 
for Weches memb, of Claiborne fm. (See under Weekes memb.) 


5 


San Benito gravels, 


Pleistocene: Western California (San Benito County). 

A, €. Lawson, 1893 (Calif. Univ, Pub, Dept. Geol. Bull, vol 1, pp. 151-153) 
[Correlated Merced "series" (Plio.) with "the delta gravels on the San Benito." 
On p. 153 he casually need ihe term San Benito gravels, bat apparently not as a 
geologic name.} 

P. F. Kerr and H. G. Schenck, 1925 (Geol Soc. Am. Boll., voL 36, pp, 408—465 
470, 477, and map). Yellow, loosely consolidated sss. blue sh., blue, red, and gray 
bedded gravel, indursted ss. in places, strata often brilliantly colored, Thickness 
1,000+ ft, The gravel was called Plio. by Whitney and accepted br Lawson, but 
carries characteristic Pleist, wertebrate fossils. These Pleist. gravels were nomel 
“San Benito gravels” by Lawson (1893), who thought they were Plo, Uncon 
overlie Plo, Paicines fm. [The fm. is mapped along San Benito River.] 


Sanborn formation. 


Pleistocene: Western Kansas, 

M. K. Elias, 1931 (Univ. Kane. Bull, vol 32, No. 7, pp. 168+). The name entorn 
fm. is proposed for the Pleist. loess, with seme gravel and sand at base, which 
ia widely distributed on divides in western Kans, Major part of fm. is loess. It 
seems to writer that only the loess that covers the divides can be considered to be 
Pleist. the loess of the valley slopes and bottoms being largely If not wholly 
redeposited from the divides, the redepositión having taken place probably for the 
most part in late Meist. and Recent times The name Sanborn fm. ie intended 
as a substitute for the old term» “Tertiary marl’ or “Plaing marl,” introduced. for 
this fm. by Robt. Hay. The new name is derived from Sanborn, Nebr, which ts 
nearest town to a locality of the fm. in NW. corner of Cheyenne Cò., Kans., where 
the loess is 180 ft. thick, is exposed in steep bluffs of numerous canyons on S 
side of Arikaree River, nnd is underlain by n few ft. of Ognllala and by Pierre ah. 
In other parts of the county the loeas on the divides ia 20 to GO ft, thick Basal 


part of fm, is always sandy, and In many places coarse gravel wus seen at ite bose 

A, L. Lugu, 1024 (Nebr. State Mus, vol. 1, Bul. 41, p. 355). “Sondorn fm." 
(Elias 
in age from carly Pleist. (Kansan or perhaps older) to Peorian or younger (the 
"yellow dirt"). The separate parts of “Sanborn fm.," especially the loess, are 
differentiated In Nebr. and should not have been grouped together ae m fm.; at 
least a new fm. name should not have been assigned. 


021) of western Kans, is a composite of sand, gravel, and loess, ranging 


Bruno sandstone. (In Franeigean group.) 
Jurassic (7): Western Californian (San Francisco region). 


t. Crandall, 1907 (Am, Phil Soc. Proc, vol, 46, pp, 3-58) San Bruno ss —Chleltly 
hard blue-gray ss. interbedded with shales and some coarse egls.; several bundre a 
ft. of ss. at top. Thickness great. Is a subdivision of Franciscan gerics, Over- 
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Inin by lower jasper bed of the Franciscan ond rests on crystalline lss, of the 
Franciscan, Named for fact it forma San Bruno Mins, 

A. €. Lawson (U. S, G. S, San Francisco folio, No, 195, 1914) mapped above 
described rocks as Cat as., toward the middle of which occurs Calera Is. memb, 
Since Crandali's San Bruno ss, restes on the Is. it Iseeupper part of Cahil ss. of 


Lawson. 


San Carlos formation. 
Upper Cretaceous (Gulf series): Western Texas. 


T. W. Vaughan, 1900 (U. &, G. S. Boull 164, pp. 81-82) Son Carlos [m,—YVoxs* 
iMferoug sss. and clays containing coal, underlying Vieja series and extending to 
base of San Carlos section [Thickness not stnted but appears to be at loast 
1,400 ft.] Upper Cret. fossils. 

J. A. Udden, C. L, Baker, E, Büse, 1916 (Univ. Tex, Bull, 44, pp, 78-75, table opp. p 
59), correlated San Carlos fm. with ‘Taylor marl and lower part of Navarro fm 


According to T. W. Stanton (personal communication, 1919) these beds 
aüre—to, in part at least, Taylor marl, which Is of Pierre age. 


Named for San Carlos, Presidio Co. 


San Carlos formation. 
Pleistocene: Punamn. 


O, H. Hershey, 1901 (Calif. Univ. Dept. Geol. Bull, vol. 2, p. 259), 


San Cayetano formation. 
Jurassic: Cuba. 
R. E. Dickerson nnd W. H. Butt, 1035 (A. A. P. G. Bull., vol. 19, No. 1, pp. 116-118). 


Same as Cayetano fm., De Golyer, 1918. 


Sanchez sandstone member (of Fayette formation). 

Eocene (upper): Northeastern Mexico (Tamaulipas), 

W. G. Kane and G. B. Glerhart, 1035 (A. A. P. G. Puti, vol, 19, No. 9, p. 1987). 
Ranchez as. memb, of Fayette [m—SBSoft gray ridgemnaklng ss. with hard dark- 
brown calc. eoncretionary masses. Two fossil horizons containing gastropods and 

, Revern] beds of sse. with plentiful Ostres georgiana Thick- 


bivalves and, at b: 
neas 139 ft. Lies 280 ft. below top of Fnyette fm. in section measured on both 
nnde City [Starr Coj, Tex, [Deriva 


Sides of Rio Grande btw. Roma and Rio t 
tion of name not stated.) 


San Cristobal limestone. 
aceous: Guatemala and Chiapas, Mexico. 


Cre 
See under Cristobal fm. 
Sand Brook trap 
Name applied by H. B. Kümmel, 1898 (N. J. Geol. Surv, Ann, Rept. State 
Geol. 1897), to 425 ft. of extrusive basalt interbedded in upper half or 
third of Brunswick sh, of Newark group (Upper Triassic), near Sand 
Brook village, Hunterdon Co, N, J. "In a way eontemporaneong with 
Watchung basalt.” In U. 8. G. S. Trenton folio, No. 167, 1909, this name 
sary, and the rock near Sand Brook village was 


was not considered nece: 
mapped as basalt, without a name. 


Sand Coulee beds. 

Eocene (lower): Western Wyoming (Bighorn Basin). 

W. Granger, 1914 (Am. Mus Nat. Hist. Bull, vol 33, pp. 202-205). Sand Coulee 
beds.—Wed-banded shales, © to 200 fr. thick, underlying, apparently conformably, 
Gray Bull beds (Sysfemodon-waring shales) and overlying, perhaps with angular 
uncon., the gray Clark Fork beds near hend of Big Sand Coulee in Clark Pork 
Basin, Bichorn Basin, Wyo. Fossiliferous, but do not contain Systemodon, and 
fauna is radically different from Clark Fork fauna. 
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According to H. F. Osborn (U. 8. G. S. Mon. 55, 1929) these beds belong to 
his Lohippus-Coryphodon zone in lower part of Wuüsuteh fni. and are 
older than Gray Bull beds of Granger. 

G. L, Jepsen, 1930 (Am. Phil. Soc. Proc., vol. 69, No. T, pp. 474, 494), included these 
beds in Gray Bull, us explained under Gray Bull memb 


Sand Creek formation. 

Pennsylvanian: Central northern Oklahoma (Osage County) 

C. N. Gould, 1025 (Olla, Geol. Surv, Bull, 35, p. 79). Send Creek fm—Named by 
K, €, Heald, in unpublished ms. Consists of (1) Fo r le memb, 00 to 110 
ft. thick, nt top; (2) shales and thin *55.; (2) Grayhorse Ix, mom), 4 ft. thick, at 
base, Thickness 200 ft. Overties Buck Creek fm. and underlies Wimdale tm, Is 
of late Penn. (Monongahela) age Named for Sand Creek, N. part of Osage Co, 
Outcrops also in western Osage, eastern Pawnee, and Payne Counties, where it 


merges with umdiff, red beds. 


Sanders Bridge limestone. (In Palo Pinto formation.) 

Pennsylvanian: North-central Texas. 

G. Scott and J. M. Armstrong, 1932 (Univ. Tex, Bull, 3224, p. 24), Sanders Bridge 
ís., in Palo Pinto fm., lies 7 to 10 ft. below Balsora 1« and 22+ ft. above Boone 
Creek Is. Thickness 16+ ft. Consists of a single hard 1s. lodge. Has character- 
istic Palo Pinto clen and thin-bedded stratification. Thins to E. and NE 
Well exposed at Sanders Bridge over Boone Creek, on Booneville-Willowpoint 
road. 

R. H. Sellards, 1€ (Univ. Tex, Bull. 3232, p. 105). Type loe, of Sunders Bridge 1s 
is on Boone Creek, 344 mi, NW. of Booneville, Wise Co 


Sandgrass andesite. 

Tertiary: Central Nevada (Tonopah district). 

J. E. Spurr, 1915 (Econ, Geol, vol. 10, p, 729) Sandgrass andesite —Intrusive: 
500 ft. thick. Is the “calcite andesite’ of curler reple, 

T., B. Nolan, 1920 (Univ. Nev. Bull, vol. 24, No. 4, pp. 13-15) BNandgruss andes 
ite—In Spurs earliest examination of dist, rocks belonging to Sondgrass andes 
ite were considered to be an altered phase of Mizpah trachyte and were called 
by him “enleitic phase of earlier andesite.’ When the frs was recognized as 
distinct from Mizpah trachyte, the name was shortened by those working ie the 
dist. to “calcite andesite.” In his final publication (Econ. Geol, val, 10, 1015) 
Spurr proposed name Sandyrese andesite for thie fm., and this name is here re- 
tained, although microscopic study has shown the fm, contains relatively Jittle 
andesite, most of the rock being keratophyric. Exposed in all the mines exnx 
ined Including 1,000.ft, and 1,140-ft. 1 ls of Sand Grass mine. Sparr considered 
the fm. to be Intrusive; J. A. Burgess implied that it is a Dow, a view ac 
by Locke. So far as present examination went the bulk of the fm. ag exposed 
underground 1e definitely extrusive. The fm. ia dominantly gray green to dark 
green, although locally bands of nearly black basalt are interlnid with Bulk of 
rock is porphyritic. Some probable fow breccias are alao included, Total thick 
ness of fm, not definitely known, On 1,540-ft. bevel of Tonopah Extension mine 
500+ ft. are exposed and lower limit conceuled by faulting. Is interbedded with 
Tonopah fm. and therefore of snme age, 

Sand Hills. 

Cretaceous; Now Jersey. 

W. B. Clark and G. B. Shattuck, 1897 (Johns Hopkins Univ. Circ. 128, pp, 18-16, In 
a description of the Sand Hill of N. J.), ea»uaslly alluded in one place to Sand 


Hills »eries and in two places to the Sand Hills deposits, but evidently did not in- 
tend to name the deposits, although the name is listed in U. &; G. S. Bult 191 


‘Sand Hills formation. 
Pleistocene (Peorian): Western and central northern Nebraska (Sand 
Hills region). 
A. L Lugn, 1934 (Nebr. State Mus. vol. 1, Bull. 41, pp. 321, 331, 350) 
Band Hille fm.—Eolinn dune nd, believed to have been derived by wind action 
from the older Tert. fms, and pre-Peorian Pleist, materials It is the material 
left behind after the Loess had been sifted out by wind action and carried eastward 
to become the yellow loess. In some parts of Sand Hills area it can be seen to 
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zrade Into Peorlan loess and is beleved to be exact equiv, of this lows The 
Sand Hills occupy 20,0004 sq. mi. of centre! and northern Nebr., or half the 
anrea of the State 

Sandia clay, 

Quaternary: Central northern New Mexico (Sandia Mountains). 

E. D. Cope, 1875 (Ann. Rept. Chief Eng. U. 3. A., Rept. Secy War to 44th Cong, 
vol 2, pt. 2, p, 997) Zandia oldy Indurnated clay; lacustrine deposit; 40 ft. 
thick; post-Plio. Overlies Tert, gravel and cobblestones In Zandia [Sandia is ap- 
proved spelling) Mtns, N. Mex. 


Sandia formation. (Of Mugdalerm group.) 
Pennsylvanian: Central northern New Mexico. 
C. L. Herrick, 1900 (Jour. Geol., vol S, pp. 112-120; Am. Geol, vol. 25, pp 
237; N. Mex, Univ, Bull, vol. 2, pt. 9, pp. 1-14). Sandia series.—Series of sb 

i mnd cgis, with occasional bands of sandy ls. Thickness 150 ft. Separated 

from overlying Coyote ss. by thick series of dark conchoidal Iss, and shales, este 
on qizite of unknown age, Present In Sandia, Manzano, and San Andrens Mtns, 

C. R. Keyes, 1904 (Am. Jour. Sci., 4th, vol. 18, pp. : ) Sondia fm. consists 
of 300 fr. of las. anderlying Madera |& and overlying Lake Valley Is, 

C. H, Gordon, 1907 (Jour, Geol, vol, 15, pp, 810-816) Sandia fm.—Alternating 
beda of blue and binck ciny sh., compact earthy 1s, and egL, vitreous aa, or qizite ; 
eh, and ta, predominate Includes Inecarnaclon fire clay of Herrick at base. 
Thickness 500 to 700 ft. Uniderlics Madera 1s. Is lower fm. of Magdalena group. 
In Magdaülena Mtns rests on Kelly Is. (Misa.) 


7Sandia series 
A term used by C. R, Keyes (Rept. Gov. N. Mex. to U. S, Socy Interior, 1908) 
to cover What appears to be Mansano and Y 


'dalena groups of present 


nomenclature. 


Sandia quartzites 
A name applied by C. R. Keyes (Ores and Metals, vol, 12, p. 48, July 1908) to 
the "basal egl. and associated sss.” of his Middle Carbf., in Saudia Mtns, 
N. Mex, “which probubly corresponds to the coal measures of Miss. 
Valley.” 


Probably refers to Sandia fm. of other geologists. 


San Diego formation. 
Pliocene (middle) : Southern Californian (Sun Diego region). 


W. H. Dall, 1898 (U. 5. G. S. 18th Ann. Rept.. pt. 2, p. 337). San Diego beda—Plio. 
sandy maris exhibited in well explored by Hemphill in city park; below Pieist. at 
Vuciiic Beach, San Diego, on hores of Pulse Bay near by; and on Coronado 
Peninsula, opposite San Diego, Same horizon crops out in various places north 
ward, especially at Dead Mans Island and Harbor Oi, San Pedro, and on coast 
ot Todos Santos Bay, Lower California. 

A, J. Ellis, 1919 (U, 8. G. & W. & P. 4146). San Diego fm—An extension of Dall's 
use of the name, Consists of lenticular deposits of cgl, sandy maris, sand, and 
clay, with rare lenses of Is. The sandy maris which are exposed around Mission 
Bay and in Mission Valley and underlying the ozis, E. of San Diego have been 
referred to in the literature as San Diego beds. Fossil collections obtained from 
them have teen classified as Pilon, Orcutt has assembled data In regard to fossil 
collections obtained from these deposits in a well boring in city of San Diego. 
The beds described by Orcutt are near base of later Tert. section, They are best 
developed m immediate environs ci of San Dieto, but have been recognized 
by their lithologic ehnracter as far S. as Otay, and in N. part of the area in 
vicinity of Oceanside, They seem to be integral parts of a simple fm. and chro- 
nologically inseparable from the other lenticular strata with which they are 
interbedded, On this ground jt is proposed to include all of the later Tert. marine 
deposits in this area under the name San Diego fm It la essentially a shallow 


water deposit, Rests on Eocene beds and ia overlain by San Pedro fm. Thickness 
Hoo It, 


To N, the San Diego becomes a memb. of Pico fm. (See W. P. Woodring 
1932 (16th Int. Geol. Cong. Guidebook 15, pl. 2, ete.) 
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San Diego formation, 
Cretaceous: Puerto Rico, 
H. A. Meyerhof, 1931 (Scl. surr. Porto Rico and Virgin Islands, vol. 2, pt. 3, p. 289 
N. Y. Acad, Scl,), and 1033 (Geol. of Puerto Rico, p. 44) 


San Dimas formation, 

Pleistocene (upper): Southern Californian (southwestern part of San Ber 
nardino County). 

R. Eckis, 1928 (Jour, Geol, vol 36, pp. 228, 235-236). [San Dimos fm. on map. San 
Dimas alluvium in beading} Dissected alluvium with decomposed gravela and red, 
brown, or yellow color commonly occurring aa high fan-head remnants and ag 

as. Called “earlier alluvium” by W. € 
pp. 10-12, 1908 Type loc. is af San 


isolated or nearly isolated midfan mes 
Mendenhall in U. & G. S W.S P f 
Dimas, 5 mi, W. of Claremont, Overlain by Recent alluvium, from which it ix 
sometimes dificult to distinguish it. Is generally undeformed, 

R. Bekis, 1934 (Calif. Dept. Pub. Works, Div, Water Res, Ball, 45, p. 38), a 
this fm. to upper Pleist, 


med 


tSnnd Mountain conglomerate, 
Pennsylvanian: Northern central Alabama (Jefferson and Blount Counties). 
J, L, Campbell and W. H. Ruffner, 1 (Phys, surv, from Atlanta, Ga., across Ala, 
and Miss., pp. 54-57), Sand Mtn col, or Cliff Rook-——Whitish s», unusually euarse 
though not always so; usually about 100 ft. thick. Divides Carbf. rocks of Ala. 
into two groups. Is bottom memb, of Great Conglomerate or Millatone Grit, Rests 


on Lower or so-called Sub-Cnrbf, group 
The as, of Sand Mtn is Boyles ss, memb, of Pottsville fm. (a Inter but better- 
defined name), and is so mapped in U. S. G. S. Birmingham folio, No. 175, 


1910, by €. Butts. 


Sandoval granite, 

Pre-Cambrian: Central northern New Mexico (Magdalena and Sandia 
Mountains) 

C, [R] Keyes, 1915 (Town Acad. Sel. Proc., vol, 22, pp 
fms. of N. Mex, pp. 4, 11). Sandoval granites.—Red granites penetrating all pre- 
Cambric rocks of Sandia, Magdalena, and other ranges. [Derivation of name not 
given. On p, 4 they nre assigned to pre-Camb,] 


250: Conspeetus of geol 


Sandpoint conglomerate, 

Late Carboniferous (7?) : Northern Idaho (Pend Oreille region). 

A, L. Anderson, 1980 (Idaho Bur. Mines and Geol, Bull, 12). Sandpoint cgt,—Co- 
mented pebbles and bowlders from sill rocks and Belt terrane. Very variable texture. 
Dominantly bonlders from gravel to 3 or 4 ft. dinm. embedded in fine 
siliceous or sandy matrix. "Thickness 4,000 to 5,000 ft. at least, Lies in Purcell 
trench, N. of Sandpoint, Bonner Co. Rests uncon. on Algonkinn rocks, Deposited 
under torrential conditions in great valley carved in Belt terrane, Top removed 
by erosion. Much disturbed by faulting. Probably late Carbf, 


+Sand Pond gneiss. 
Pre-Cambrian: Northern New Jersey. 
J. E. Wolff and A. II. Brooks, 1898 (U. S, G. S. 18th Ann. Rept, pt, 2, p. 489), Send 
Pond gneisa,.—Coarse foliated &yenitic gneiss, 
In U. S. G. S. Franklin Furnace folio, No. 161, 1908, this name was dis- 
corded, the rock being nn inseparable part of Byram gneiss. 


Sandro shale. 

Upper Cretaceous: Alberta. 

R. L. Rutherford, 1! (Alberta Resenreh Council 11th Ann. Rept., No. 28, 1922, pp. 
32-58). Included in Belly River series of Smith aud Cold Lake dist. 


as 


Sand Springs basalt. 

Pleistocene: Southern Idaho (Gooding and Jerome Counties), 

H. T. Stearns, 1932 (Correlation chart of Idaho complied by M. G Wilmartb, dated 
Sept, I, 1932) and 1936 (Jour. Geol, vol. 44, No. 4, pp 134-40). Sand Springs 
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basali—À massive pahoehoe flow, 500-- ft. thick, Exposed for 14 mi, up Snake 
River, or to polnt where Sand Springs cascade into Snake River, In Gooding Co 
Older thin Hurley Take beds and younger than McKinney basalt. ‘The Bliss basalt 
may possibly be a subaqueous facies. 


Sandstorm rhyolite. 

Tertiary: Southwestern Nevada (Goldfield district). 

F. L. Ransome, 1909 (U. 8. G, & P. P, 66, pp. 28, 43, ote.) Sandstorm rhyotite 
Thin, originally glassy rhyolite flows overlying the latite and most of the Kendall 
tul Usually nearly white, shows conspicuous flow lamination, and weathers in 
thin, wholly fakes It ix the rock of Sandstorm mine and of Mills lying W. of 
rond from the mine to Columbia Thickness 100 to 400 ft. Upper part of 
Kendall tuf ia intermingled with the rhyolite, Is much older than Siebert [Bea 
meralda] fm [which ia upper Mlo,;] 


Sandsuck shale. 
Lower Cumbrian; Eastern Tennessee and western North Carolina, 
A. Keith, 1895 (U. 8. G. S. Knoxville folio, No, 16, p. 3). Sandsucw &h.—Bluish-gray 
shat with Hzhter-gray bands Shales weather dull yellow ÜThiekness at least 
1,000 ft. Lowest fm. In Cbilliowee Mtn. Underlies Cochran egl 


Named for exposures on Sandsuck Branch of Walden Creek, Sevier Co., 


Tenn. 


Sandusky limestone. 

Middle Devonian: Northern and central Ohlo, 

J. 8, Newberry, 1873 (Ohio Geol. Surv. vol 1, table opp. p. 89, pp. 142-144). 
Sandusky t%—Blue thin-bedded l3., 15 to 20 ft. thick, present in northern and 
middle Ohio; qaarried at Sandusky and Delaware, Compose upper fm. of Cornlt. 
erous ls Lice above Columbus ls., lower fm. of Corniferous 1s.. and is overlain hs 
Hamilton group (ls. and mari) 

EK, Orton, 1575 (Ohio Geol Sure. vol 2), and 1888 (Ohlo Geol, Surv. vol. fi, 1890 
1893; also J. A. Bownocker, 1898 (Denison Univ. Sci, Lab. Bull., vol. 11) 
Sandtaky ls, lee Delaware Ix 

C. 8. Prosser, 1905 (Jour. Geol, vol. 11, btw, pp. 519 and 546). Sandusky ta., 30 tt. 

thick, lke "Delaware Is." and bas 5 yrs. priority. 

S, Pros 1905 (Jour. Geol, vol. 13, pp. 413—443). Since it is proved that 
nearly all of the rock to which Dr, Newberry gave name “Sandusky Ia." belongs in 
tower Instead of upper division of what be called '"Corniferous Ix," it appears to 
writer that nume "Sandusky le ought to be dropped If it were now applied to 
lower fm. it would canse serious confusion, since that was named, at same time, 
Columbus 1s., under which designation it i» well known. 

C. K. Swarts, 1907 (Johna Hopkins Univ. Cire, 7, pp. 56-65) Sandusky nnd Dola- 
ware are not equivalent Sandusky is im part of Delaware age and In part of 

Columbus age, and name should be dropped. 


Sandy Creek beds. 

Upper Ordovician; Northern New York (Black River Valley), 

R. Ruedemann, 1925 (N. Y. State Mus, Bull. 258, pp. 85, 137, 141, 149, 154, ete). 
Sandy Oreck bed» overlie Worthville beds and underlie Bennett Bridge beds. Next 
lo top div. of Pulaski fm. Divided into two palcontologic zones. Exposed along 
upper Sandy Creek, Jefferson Co. 


Sandy Huff shale. (In Pottsville group.) 
Ponnsylvanian: Southern West Virginia. 
R, V. Hennen and R., M. Gawthrop, 1915 (W. Va. Geol Surv. Rept. Wyoming and 
McDowell Counties, p. 103), Sandy Huff sh—Dark gray laminated, argill, 5 to 
TO ft. thick. Underlies Harvey cel, and overlies Castle coal Exposed just below 
mouth of Sandy Hutt Branch, McDowell Co. 
San Emedio series, 
PreCumbrinn (?): Southern California (Kern County). 
O. HL. Hershey, April 1902 (Calif, Univ, Pub, Dept. Geol. Bull, vol. 3, pl 1, map) 
{San midio schists on legend of map lie btw. Camb, above and Archean gneiss 
below,] 
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20, pp. 273-290) San Emedio series.—4A 
igzned to pre-Camb. (7) 


0. H. Hershey, 1902 (Am. Geol., v 
ol thoroughly crystalline schists and Is. ‘Tentatively as 
Relations to Pelona schist series unknown and can not be conjectured. 


Probably named for Range or Mtn in Kern Co., whieh U. S. Geog. Bd. state: 
should be spelled Emigdio. 


See San Emigdio fm. 


San Emigdio formation. 
Oligocene: Southern California (Kern County). 
G. C. Gester, 1017 (Calif. Acad, Sel. Proc. dth ser, vol, 7, pl, opp. 5. 220) [Gives 
section of Midway and Tejon districts, in which the nime Son Emigdio is applied 
to shales and sands underlying the lower Mio. and apparently referred te Oliz.] 


C. M. Wagner and K. H. Schilling, 1925 (Calif, Univ, Pub, Dept, Geol Bull, vòl 14 
sal fm. of San Lorenzo group [expanded 


pp. 235-252). San Emigdio fm.— 

definition] Discon. underlies Pleito fm., upper fm, of San Lorenzo group, and 
uncon, overlies Tejon fm. Hast of San Emigtio Canyon it consists of TOO ft. of 
alternating yellowish und grayish sss. and sandy shales containing very fossllifer 
ous dark bands and lenses: underlain by 150 ft. of bluish-bluck sh, carrying 
fossils in calc. coneretions: with, at base, 150 ft. of light-cray and tan unfos 


siliferous ss., in places conzlomerntie and gritty Mapped along E. side of San 
Emigdio Creek, SW. part of Kern Co, Carrica Molopophorus Uncolnensfa onm 
Correlated with Butano s, which is older than typical San Lorenzo fm. 


Is à faunal zone in San Lorenzo fm. 


San Felipe formation. 
Upper Cretaceous: Mexico, 


L €. White, 1913 (Geol. Soc. Am. Bull, vol. 24, p 


San Fernando formation. 
Eocene: Trinidad. 
R. J. L. Guppy, 1866 (London Geol. Soc. Quart. Jour. vol 22, p. 
to Mio. 
T, W. Vaughan, 1924 (Geol Soc. Am. Bull, vol, 35, p. 726), and G. A, Waring 
1926 (Johns Hopkins Univ. Studies in geol, No. 7, p. 41), assigned this fm. to Ko 
C, Sehuchert, 1f (Hist, geol Antillean-Caribbean region, p. TOU), assigned these 


deposits to Olly 


San Fernando formation. 
Oligocene: Mexico. 


E. T. Domble, 1908 (Scl, n. s., vol, 27, p. 272), and 1911 (Scl, n. s, vol. 33, p. 


Sanford formation. (1n Newark group.) 

Trinssic (Upper): Central North Carolina, 
(N. €, Geol. and Econ, Surv. Ball. 33, pp 
and sti. Im 


M. R. Campbell and K. K. Kimball, 1f 

20, 43-45), Sanford fm.—Almost universally red rocks, largely cgi, ss 
asion So far as known contains no conl beds, Includes all 
above Cumnoeck fm Is top fm. of Newark group. Thickness 


à monotonous suec 


rocks of Triassic ag 
probably 4,000 or 5,000 ft Overlies Cummock fm 


Named for development under and around town of Sanford, Lee Co, 


{San Francisco sandstone 

Jurassic (7) and late Tertiary: Western Californiu (Sun Franciseo Bay 
region). 

W. P. Blake, 1556 (spl. and Surv. for R. R. route Miss 
Ocean, vol, D, 89d Cong, 2d sesa, 8, Ex. Doc. 78, pp. 145-156). Mine grainet 
compact sas, nesoclated with thin shales. Thickness 1,000 to 3,000 ft. Tertiary 

also be represented. Forms greater part 


sippi River to Pacifc 


in part nt lesest, but Upper Cret. may 
of hilla and mtns around the [San Francisco] bay and, so far as explored, 
n consklerabie part of mass of Const Mins. Believed to be most extensive and 
highly developed sed. fm. of Calif. coast, and may be known as 
San Francioso or California s», [Includes ses, of 
belonging to Merced tm.) 


au group and rocks 


LEXICON OF GEOLOGIC NAMES OF UNITED STATIS 1911 


A. €. Lawson, 1895 (Am. GeoL, vol. 15, p. 247, nnd U. S. G. 8, 15th Ann. Rept., p. 
417). San Francisco 88., the dominant sed, fm. of Fran ‘an series, consists of 
moderately fine-grnined ss. with subordinate beds of sh, and cel, ts interbedded 


with foraminiferal lss., radiolarian cherts, and volcanic rocks, including basaltic 
lavas, diabases, pyroclastic aeeumulations, ete, 

A. €, Lawson, 1914 (U. S. G. & San Francisco folio, No. 193), divided Frunciscan 
rocks Into five named fms, three of which are sx, 


The term “San Francisco ss. is no longer used by geologists. 


‘Sun Francisco group. 
Late Tertiary nnd Franciscan (Jurassic?): Western California (San 
Francisco region) 
T. S, Newberry, 1857 (Pacific R, It. Rept&, vol. 6, pt. 2, pp. 10-12) Upon the 
posit of sss. and shales, several hundred ft. thick. They are 


serpentine les a de 
somewhat interstratified, their strata conformable, and apparently belong to same 
geological epoch, being members of n group widely spread over Pacitle const, 
and to which, under the name San Francisco group, I sball feequently have 
occasion to refer. The ss. where long exposed is light gray, soft, and easily worked 
It forms the slopes of the axis lying btw. Bay of San Francisco and the ocean 
and the rocky basis gpon which the eity of Sau Francisco rests, The shales are 
greenish or yellowish brown No fossils found in elther the ss. or xh, in vlelnity 
of San Francisco, but on San Pablo Bay this group is highly fossiliferous. 
Assigned to Mia, 


Apparently includes Francisenn and late Tert. rocks, 


San Gabriel formation. 
Pre-Cretaceous (pre-Cnmbrian?): Southern California (San Gabriel 
Mountains) 


W. J. Miller, 1924 (Univ. Calif. at Los Angeles Pub, in Math, and Phys, Scl, vol 1, 
No, 1, pp. 12, 25-65, map). Sen Gabriel fm—A metamorphic complex, consisting 
chietly of Rubio metudiorite and Placerita meota-sediments intimately Injected by 
Echo granite, Usually exhibits banded strnetur Some of schist may be of sed, 
origin; a porphyritic gneisa is also present. The fm. is cut hy Wilson diorite, 
Lowe granodiorite, and Echo granite Named beecmumse extensively developed in 
San Gabriel Mtns. Assigned to pre-Cret. (preCamb.?). Presumably younger than 
Placerita fm. (probably pre-Comb.), but the two are intimately associated and 
relations are not clear. 


Sangamon stage of deglaciation (Pleistocene). 
Sangamon stage is name applied to the interglacial stage during which the 
Sangamon soil and gumbotil, vegetal and other deposits were formed. The 
nime was proposed by F. Leverett (Jour. Geol, vol. 6, pp. 171-181, 
1898), from exposures of the soil in Sangamon Co., Hl, The soil overlies 
the Hlinoian glacial til and underlies the main loess deposit, and has 
generally been considered to be older than Iownn drift. See under 


owen. 


San German limestone, 
Cretaceous; Puerto Rico, 
G. J. Mitchell, 1922 (N. Y. Acad. Set. Sclentifie survey of Porto Rico and Virgin 
Islands, vol. 1, pt 3, p. 253) 


Sangre de Cristo formation. 

Pennsylvanian and Perminn: Central southern Colorado (Sangre de Cristo 
Range). 

R, C. Hills, 1899 (U, 8. G. S. Elmoro folio, No. 58, p. 1). The exposures in neigh- 
boring mtos to W. indicate that it was not until near end of Curbf., when Sangre 
de Oristo col. waa formed, that any considerable necumulstlon of sediments took 
place, 

R. C. Hills, 1900 (U. S. G. 8. Walsenburg folio, No. 68), In Sangre de Cristo 
Range the strat. section corresponds very nearly with that at S. extremity of 
Greenhorn Mtns [in this quad.) except in respect to thickness of the ogl Below 
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Morrison fm. there is in each case about same thicknesa of capping red sa., 


on which it rests attain in the Sangre de Cristo a thik 


the coarse cgl. und s 


of several thousand ft. In that locality the beds have yielded an upper 4 


Evidence of similar character from Fountain fm, on E, elk 


fauna nnd flor: 


' 


Rocky Mtns is meager and contradictory, and it ts still a question whether 


should he elassed as Perm. or 'Tri 
have not suficient geologie Importance to warrant separation on areal geol 


they are grouped together under name Hadito fm. and referred to upper ¢ 


kners 
"arbf. 
pe of 


ssi, AR Fountain and Sangre de Cristo foie 


sheet, 
rbt. 


The upper part of the Badito consista of 100 ft, of massive or thick bedded 


sometimes shaly on wenthered surface, and apparently corres 


brick-red ss., 
to same part of Fountain fm. The lower part consists of coarse brownish ri 
{In chart in back of folio Fountain fm. i9 shown as overlying Sangre de 
fm. and both as Badito fm.) 


ponds 
d egl 
Cristo 


W. of 


& and is 


ished 


R. C. Hilla, 1901 (U. 8. G. 8. Spanish Penkas follo, No. 71, p. 2) A few ml 
the dist, [Spanish J^ quad) there n extensive exposures of reddish-brown 
coarse cgl. (Sangre de Cristo fm.) which attnins an enormous thickr 
regarded as of upper Carbf, age It was the erosion of thin « that furr 
bulk of material composing Huerfano beds of Spanish Peaks nren. 
F Melton, 1925 (Jour. Geol, vol pp. 807-8513] Sangre de Cristo 


4 Arkose, nnd shales, noteworthy for red color t 
Most characteristic development ond greatest thickness is im central pa 


of Crestone 


Sangre de Cristo. Range near vill: Col, where 


probably at least 13,000 ft. thick and where it forms 


the ra 


egt.— 


roushout nearly entire fm 


rt of 
it is 


From 


this place it thins irregularly In both directions until] it is 6.000 ft, at Culebra 


r &. border of State. To N. of Creatone tt thing to 4,300 ft. in 
River SE. of Salida. Near Crestone it is divisible into 2 gro 
wing of 5,500 ft. of 


Range, ner 
of Arkhnnsr 
strata; Upper Sangre de Cristo onl. (Perm.), cons 
la; and Lower Sangre de Cristo cgl. (Penn,.), consisting of 7, 
, of darker color than Upper Sangre de € cgl 

T 


coarse red c 
ft. of tiner cgis. and arko: 
containing at base the Veta Pasa la. memb. Rests on Leadville ls, (Mise 
nn angular uncon, was not seen btw. the Upper and Lower Sangre de Cr 


it ia believed that further search in this area may reveal such a break, Whe 
cobglomeratie beda in Upper Sangre de Cristo egl. are "here named Creston 
phase of the Upper Sangre de Cristo cgt” [See under Creetone.] 

J. H. Johnson, 1929 (Colo. Sci, Soc. Proc, vol 12, pp. 3-18) There is dl 
uncon, btw. Upper Sangre de Cristo fm. and Lower Sangre de Cristo at 
localities, 


Sangre de Cristo granite, 
R. D. George, 1913 (Colo, Geol, Surv, grol 
granite of Sangre de Cristo Range ag Sangre de Cristo graniti 


San Jacinto gerles. 
Pleistocene and Pliocene: Southern California (Riverside County). 


P. Hy Dudley, 1982 (Geol, Soc. Am. Bull, vol. 43, No, 1, p. 2 
Plioeene-Pleistocene, sedimentary [Appears to be named for town, ax the 
is on an are: side and San Jacinto. ] 


btw, towna of Rive 


San Joaquin formation, 
Pliocene: Southern California (San Joaquin Valley). 
F, M. Anderson, 1905 (Calif. Acad. Sei, Proc, 3d ser, vol 2, pp, 175-102) 
Joaquin etapas applied to upper third of Etchegoin fm, [See description 
Btehegoin fm.] 


s). Sum Jacinto x 


valle 
ips of 
vere 
500 
hougl 
cele. 
varse 


€ egt. 


stinet 
une 


map of Colo.), mapped the pre-Camb. 


cries, 


paper 


San 


under 


W. P, Woodring, 1984 (U. 8. G. 8S. geol, map and structure sections of Kettlemnn 


Hills), restricted Nicheyotn ss. to lower two-thirds of Etchegoin tm. of pri 
publications, and applied San Joaquin fm. to upper part (previously caller 
Joaquin clays), which he assigned to Plio, 


San Juan tuff. 
Tertiary (Miocene?) : Southwestern Colorado, 
W, Cross, 1896 (Colo, Sci. Soc, Proc, vol. 5, pp, 225-228). San Juan fm—Stri 
aod wWater-laid andesitic tufs and br i5, forming lower memb of volcanic 
plex of Telluride dist. SW. Colo, Plays important part in composition of 


wins 


1 Nan 


vtifled 
eom 


large 


part of San Juan Mtns. Texture varies from thin-bedded fine-grained pui con 
taining no large fragments to a tuff breccia consisting of large gubangular blocks 


embedded in a finer-grained matrix. 


Upper limit not alwnys clearly definable, but 
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in mtns about Marshall Basin it is very sharply deüned by appearance of first 
massive lava flow of augite andesite, Thickness 1,000 to 2,500- ft, Rests côn- 
formably [uncon, reported in some areas) on San Miguel cel, (preoccupied, nni 
later replaced by Telluride cgl.]. 

W, Cross and E. Howe, 1905 (U. S, G. 8, Silverton folio, No. 120) and 1907 (Ouray 
folio, No. 183). San Juan tuf uncon. underlies Silverton volcanic ries nnd uncon. 
overlies Telluride cgl. Thickness 100 to 3,000 fr. 


San Juan series. 

In some early repts the San Juan tuff of SW, Colo. was called San Juan 
serica. The name has also been applied to Puleozole rocks in Wash, (See 
beyond.) 

tSan Juan glacial epoch. 

A name applied by W. W, Atwood and K, F, Mather (Sci, n. s, vol. 35, 
p. 315, 1912; Jour, Geol. vol. 20, p. 388, 1912; and G. S, A, Bull., vol. 23, 
p. 782, 1912) to the time during which the oldest till sheet of San Juan 


(Oe 
Mtns, SW. Colo, was laid down. They later replaced the name with 
Cerro glacial stage. 


+San Juan moraine, 
Pleistocene: Southwestern Colorado, 
wW. W. Atwood and K. F. Mather, 1912 (Jour. Geol, vol 20, pp. 392-409), mapped 
and deseribed “San Junn mornine" in San Juan Mtns of SW. Colo. Later (U. & 
G. S, P, P, 95, pl. 1, 1915, and P. P. 166, 1982) they replaced term “San Juan" 
by unpreoccupled name Cerro till, the present accepted name. 


San Jnan formation. 
Upper Cretaceous: Northeastern Mexico. 
E, T. Dumble, 1915 (Am, Inst, Min. Engrs, Bull. 104, p. 1626, Aug, 1015, and Calif 
Acad, Sel, Proc, 4th ser, vol. 5, p. 170, Dec, 19151. 
K, A, Trager, 1926 (A. A, P. G, Bull, vol, 10, No. 7, pp. 672, 075-651), stated that 
this name ia replaced by San Felipe fm. 


San Juan formation, 
Pleistocene: Puerto Rica, 
C, P. Berkey, 1915 (N. Y. Acad, Scl, Annals, vol. 26, pp. 10, 11). 


San Juan series. 
Carboniferous nnd Devonian: Northwestern Washington (Sam Juan Is 


lands). 

R. D. McLellan, 1924 (Am, Jour. Sel, Sth, wol. S, p. 217) The majority of fms 
exposed in San Juan Islands of State of Wash, belong to one more or less con 
formable series, here called San Juon sertes, which is composed of bigbly meta 
morphosed sed. nnd volcanic rocks of Paleozoic age. Divided into Orcas group 
(Miss, and Dev.) below and Leech River group (Penn, “which no doubt includes 
Clapp's Leech. River ‘formation’ ") above 

R. D, McLellan, 1927 (Univ. Wash. Pub. Geol, vol 2). On Vancouver Island is 
a series of rocks known as Sicker series, which te apparently iunfosslliferous. Tt is 
suspected by writer that Sicker series and San Juan series are identical, even 
though former has been provisionally assigned to Jurassic. 


San Juan Bautista formation. 
Oligocene: Southern California (San Benito County). 
P. F, Kerr and H G. Schenck, 1925 (Geol, Soc, Am. Bull, vol. 86, pp. 470, 471, 472, 
493 and map), San Juan Bautista [m,—bIue indurated cnic ss., also flne-gralned 
argil. buff-colored s&, carbonaceous , and clay xh Thickness about 1,500 ft 
Base not exposed. Contains numer fossils, which establish ite Olig. age and 
marine origin. Lower fm. of San Lorenzo series, Named for exposures in vicinity 


of San Juan Bautista. 
San Juan Raya formation, 
Cretaceous: Mexico, 
W, A. Ver Wiebe, 1924 (Am, Jour, Sci. 5th, vol, &, p, 282), 
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Sankaty sand. 


Pleistocene: Southeastern Massachusetts (Nantucket Island and Cape Cod). 


J. B, Woodworth, 1896 (U. S. G. S. 17th Ann. Rept., pt. 1, pp. 975-188) Sankaty 
bada (first interglaciat. epoch).—Compound and wands with local clay 
deposits, Of marine origin Named for Snnkaty Hemd, on Nantucket, but also 
occur on Gardners Island, Marthas Vineyard, and Block Island Overlie basal 
boulder bed (of frst glacial stare) and precede Gay Head interval of erosion 


and folding, which intervened btw. Sankaty beda and Tisbury beds. 

J. B. Woodworth, 1897 (Geol, Soc. Am, Bull, vol. 8, pp. 197-212) Sankaty group— 
Gravela and sands of granitic character, 25 frt. thick, uncon. underiying Tisbury 
beds om Marthos Vineyard, The uppermost beda involved in the principal folding 
over island of Marthas Vineyard. Por reason that beds ocenpylng a similar posi- 
tion with reference to the folding on island of Marthas Vineyard carry the well 
known marine una at Sankaty Head, the name Sonkaty group has been proposed 


for this horizon Overlleg boulder hed. 

A. C. Venteh, 1902 (Jour. Geol, vol, 11, pp, 766-778) Sunkaty beds (interglactat) 
of Long Island consist of 50-150 ft, of blue clay, considerable lgnite, and occa 
lonn! fragmenta of shella, and occupy strat. position of these beds on Marthas 
Vineynrd and Nantucket. Preceded Gayhead Interval and overlie Jameco gravel. 


Correlated with Yarmouth interglacial stage of Mississippi Valley 
M. L. Fuller, 1905 (Geol, Soc, Am, Bull, vol. 16, pp. 367-300).  Sankaty beds of 
Woodworth = Herod avol and Jucob sand. If term ie to be retained, às it 
possibly will be, because of well-known fauna of Sankaty Head, it should, in 
titers opinion, be limited to n single class of deposita, namely, the interglacial 
deposits here separately deseribed under headings Gardiner clay and Jacob sanda 


The glacinll]y derived Herod gravels should be excluded. 
A. C. Veatch, 1906 (U. S. G. 5. P. P, 44) Sankatw fm, on Long Island varies in 
thickness from © to 150 ft, and varies In character from truly swampy deposits 
' of swamp origin and which 


which show no tr 


to relatively fine sands and clays 
contain shallow-water mollusks On N, shore occurs merely as erosion remnant 
Overliea Jameco gravel and precedes Gay Head period of folding. 

M, L. Fuller, 1908 L, n. &, vol. 24, pp, 467—469) Jacob sand ts equiv. in part 


to Sankaty bels of Nantueket 

F. G. Clapp, 1908 (Geol, Soc. Am. Bull, vol 18, table opp. p. 
Woodworth and Veatelie Jacob sand and Gardiner clay 

M. L. Fuller, 1914 (U. 8. G. S, P. P. S82, p. 92). Sankaty beds of Woodworth are 
Herod gravel memb, of Manhasset fm. and Jacob sand, Sankaty beds of Veatch 


Sankaty of 


are=Gardiners clay 

J. B. Woodworth and E. Wigglesworth, 1934 (Harvard Coll, Mus, Comp, Zool. Mem., 
val Pleistocene of Nantucket Island divided (descending): (1) Nantucket 
moraine, of Wisconsin aze; (2) Vineyard interglacial stage of erosion; (3) 
Manhasset fm. d al), consisting of Hempstead (°?) gravel memb, and Montauk 
till memb, the basal Herod gravel memb. belng absent; (4) Jacob sand; (5) 
Gardinera clay: (0) Jameco gravel and associated till deposits of Marthas Vine- 
yard mot rece blue clay passing laterally Into 
stratified gravel, and locally contorted drift of probable Mannetto age; rests 
uncon, on (58), Sankaty send, foeriiferous marine sands on horizon of glacial 
Weyquosque fm, of Marthas yard and Block Island; (9) the ferruginous 
gravel of Desor and the uncon. underlying light-brown sandy clay of Desor not now 
exposed, Tertiary absent, but Upper Cret. believed to be present below sea level 
The Sankety sand as bere defined occurs only on Nantucket Island and Cape Cod 
Te older than glacial Mannetto fm. and is correlated with part of Nebraskan atage 
of Mississippi Valley. 


nivel above sea level; (7) stony 


The 1984 definition of Sankaty by Woodworth, which separated the fossilif- 
erons marine sands from the contemp. glacial gravels and sands (Wey 
quosque fm.), and restricted Sankaty to the old murine sands at 
Sankaty Tend and Cape Cod, is the U, S. Geol. Survey's present accepted 


definition. 


Sankaty beds 


Sankaty group. 


See under Sanfaty sand, 
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TSankaty Head beds. 

Picistocene: Massachusetts (Nantucket Island and Cape Cod), 

J. H. Wilson, 1905 (Jour. Geol, vol. 13, pp. 112-734) and 1906 (Glacial history of 
Nantucket and Cape Cod, pp. 13-50). Senkaty Head beds —Wossillferons inter- 
rlncial beds underlying Wisconsin drift and resting, apparently uncon., on an 
unfossiliferous old clay at Sankaty Head, Consist of sands and gravels, Including 
2 beds of ferrugineus vel in lower part. 

J. H. Wilson, 1007 (Geol. Sor, Am. Bull, vol 17, pp, 710-711). Senkaty Head 
deposits underlie jato Wisconsin ice sheet nnd overlie interglacial fms, Included! 


in Pleist. 
Sume us Sankaty sand, 


San Lorenzo formation. 

Oligocene: Southern California (Santa Cruz Mountains region). 

HK, Arnold, 1906 (U. & G. P. P. 47, p. 18), San Lorenzo fm.- entially a 
series of grayish "muddy" shales and tine s typleally exposed along bed of 
San Lorenzo iver about 2 mi above Boulder Creek, Santa Cruz Co. Extends W 
fram type loc. into Big Basin, on N. side of which it resta eonformably against 
the older yellowish sas, of Butano R [inter named Butano s$*]; possibly 
Olig. in age. Conformably [uncon.] underlies Vaqueros sa. [Fossils listed. ] 
Thickness about 2,200 ft. in vicinity of type loc, 

E. R. Atwill, 1995 (A. A. P, G. Bull, vol. 19, No. 8, p. 1204) Recent work points 
lo conclusion type San Lorenzo may range from Olig, (or even Eo.) to Mio, 


San Lorenzo series. 

Oligocene: Southern California, 

B. L. Clark, 1918 (Callf. Univ, Pub, Dept. Geol, Buli, vol 11, pp. 54-111), used 
San Lorenzo series to include “all known marine beds In Calit., Oreg, Wash., and 
Sritieh Columbia that have generally been referred to the Olig" In Sobrante 
anticline, in Concord quad, he divided Nis San Lorenzo series into (descending) 
Concord fm. (lower part of Lawson's Sobrante s), Kirker tuf, and San Ramon 
fm. and stated that |t represents Agasoma gravidum zone, In this expanded 
San Lorenzo Clark later included tower part of Sobrante ss of Lawson; the 
San Lorenzo fm. and underlying Butano as. of Santa Cruz Mtns and their 
equivalent; and the Kreyenhügen sh. 

B. L. Clark, 1930 (Geol Soc, Am, Bull, vol. 41, pp. 751-770). After reviewing 
the paleontolozical data pertaining to type section of San Lorenzo fm. it seems 
best, in view of poor preservation nnd small number of spe in the fauna, to 
discard that name as a general one for Olig. series, and to use only the local 


formational names, correlating them with the general established faunnl horizons 


San Lorenzo quartz diorite. 
A 


C. R. Fettke, 1924 (N. Y. Acad. Sel. Selentific survey of Porto Itoo and Virgin 


e (?): Puerto Rico. 


Islands, vol. 2, pt. 2, p. 


4 


‘San Luis formation. 

Jurassic (?): Southern Californian (San Luis Obispo region). 

E. W. Fairbanks, 1904 (U. 8. G. S. San Luis folio, No. 101). San Luis fm-—Usualls 
earthy sx, but in places there is a great thickness of dark gh. very similar to Toro 
fm Contains many lentils of radiolarian jasper and some contact-metamorphic 
schist. Local representative of Franciscan. Represents all of Franciscan present 
in the aren. Uneon. underlies Toro fm, (Kuoxville) and uncon, overlies serpen» 
tine nnd other basie igneous rocks, Named for development in San Luis Valley, 
Ban Lule Obispo Co 


Replaced by Franciscan fm 
San Luis formation. 


Eocene (late) : Cuba. 
C. Sehuchert, 1935 (Hist. Geol; Antillean-Caribbean region, p. 492) 
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San Mateo formation, 
Pliocene (?): Southern California (San Diego and Orange Counties) 
A. O. Woodford, 1925 (Calif. Univ. Pub. Dept. Geol. Sei. Bull, vol. 15, No. 7, pp 


165, 217-219). Post-Capistrang fm.—The younger [than Capiatrano fm.) rocks an 
of alight significance in present study. They ure very patchy in distribution and 
lie uncon. on the older rocks, There is the tilted San Mateo fm., doubtful correla- 
tive of San Diego Plo, consisting of nrkosie sands and gravels with a little ad 
mixture of blue schists and containing an occasional marine fossil; and topping 
all the very slightly deformed or untilted Terrace gravels and Allavium, Thickness 
severn] hundred ft. Classified as I"lio, (7?) [Mapped ] 


Named for occurrence along San Mateo Creek, in NW, corner of San Diego 


Co, 


San Miguel formation. 


U 
R. 


L. 


pper Cretaceous (Gulf series) ; Southern Texas, 
T, Dumble, 1892 (Geol Soc, Am. Bull, vol. 3, pp. 224-230). San Miguel beds,— 
Thin- to heavy-bedded sss. separated by bands of ciny and containing scams of 


glauconitic material with many fossils and occasional heavy beds of clay, expecially 
toward top. Thickness 800 ft. Included in Eagle Pass div. Underlica Coal series 
(Olmos fm.) of Engle Pass div. ond overlies Upson clays. Named for locality at 
which it was firat observed by Dr, Comstock and myself In Rio Grunde section It 
first occurs in hills N, of Carter's ranch, where the hilla show exposures of it 75 
to 100 ft. in height. The exposures are excellent for several mi, S, of this point 
Röse and O, A, Cavina, 1927 (Univ. Tex. Bull, 2748, p. 44). A good locality for 
observing San Miguel beds 18 near Arroyo de las Navajas, on rond from Piedras 
Negras to El Moral. 

W. Stephenson, 1931 (personal communication): The name San Miguel was pro 
posed by Durable and was derived from the abandoned village of San Miguel In 
a letter to L W. Stephenson dated Mar. 1, 1927, F. M. Getzendaner, of Uvalde, Tex.. 
says: "Mr. Ed Smidt, who was born and reared at Eagle Pass, once told me that 
San Miguel was a ranch headquarters nt the old rock 
within the boundaries of the J, K. Burr ranch, and about 13 miles N-NE. of 
Eagle Pass. I know definitely that the old rock house was built and occupied for 
many years by one San Miguel, n ploneer ranchman in Maverick County, * + * 
As you know, the old rock house ia within the outcrop of the San Miguel formation 


house on Elm Creek, now 


tSan Miguel conglomerate, 


Eocene; Southwestern Colorado. 


W. Cross, 1896 (Colo. Sci. Soc. Proc., vol. 5, pp. 225-241). San Miguel egt.—Charac- 


terixtically a coarse cel, in which pebbles of many kinds are recognizable at a 
rinnee— granite, schists of various kinds, hard bluikh qtzites, lss.. red s and 
some dense porphyritic eruptive rocke. Thickness 200 to 1,000 ft. in Telluride dist 
Great uncon, at Dare. Resta on rocks of Colorado Cret xe. Conformably overlain 
by San Juan fm, Typieslly exposed on N. side of San Miguel River, from Marshall 
Crock westward for several miles 


we 


Later replaced by Telluride cgl, because of prior use of San Miguel for a 


Cret. fm, in Tex. 


*San Miguel eherts, 
Jurassic (?); Western California (San Francisco region). 


R 


Arnold, March 1902 (Sei, m, &, vel, 15, p. 416). San Miguel cherts, radiolarian, 
530 ft. thick. Underlle Bonita ss. and overlie Marin ax, A fm. In the Franciscan 
C. Lawson, February 1903 (Geol Soc. Am, Bull, vol 13, pp. 544—545). [Same 


us above] 


. € Lawson, 1914 (U. 8. G. 5. San Francisco folio, No. 193) [The rocks of San 


Miguel Hills, Ran Francisco Co, which appears to be type ", are mapped zs 
Ingleside chert, Marin s9., and Sausalito chert. ‘The name San Miguel is pre 
occupied. ] 


Snn Miguel limestone. 
Late Cretaceous or early Tertiary: Costa Rica. 


J. 


Romanes, 1912 (Geol. Soc, London Quart, Jour., vol. 60, p. 108). 


San 


San 
San 


San 
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Onofre breccia. 

Miocene (middle); Southern California (San Diego County). 

A. J. Ellis, 1919 (U. 8S, G. 8. W, S, P, 446), San Onofre dbrecoia—Very coarse breccias 

of garnetiferoux 
glaucophane sehists and other sehíistose rock fragments Forms San Onofre Hills, 
in San Diego Co. Older than Poway cgl and San Diego fm. Assigned to lower 
Mio, [M. A. Hanna, 1026 (Calif. Univ. Pub, Dept, Geol Sei, Bull, vol. 16, No 
7), stated Poway fauna ta Eo.] 

A. ©. Woodford, 1925 (Calif. Univ. Put, Dept. Geol Sci. BulL, vol. 15, No. 7), 
[Described above fm. as San Onofre facies of Temblor fm. or Turritella ocoyana 
rone; gave thickness ns 2,610 ft, and stated that the Temblor beds underlying the 
San Onofre facies consists of 200 or more ft. of gray or white ss, and sh. Doubtful 
correlatives of San Onofre are described under headings San Pedro schist breccia 
and ès., Catalina schist brvecia, and Bouquet Canyon breceta:] 


or aggis,, made up almost entirely of angular boulders and slat 


"ablo group. 

Pablo formation (where undivided). 

Miocene (upper): Western California coast region. 

3. €. Merrinm, 1898 (Calif. Univ. Pub, Dept, Geol Bull. vol 2, pp. 109—115). 
San Pablo [m.—Marine tufs, and ashes, 1,500 ft. thick, characterized Wy 


Astrodapsis and Seutella (Clypeaster) gabbi A considerable thickness of tulle 
and ashes, most prominent in upper part of fm., and peeullar weathering of the 


B3., 


ses, are constant and striking characters of greatest value in identifying the fm, 
where fossi] remains are rare or absent Overlies Contra Costa County Mio, 
without distinet uncon., although a brenk is indicated at severni localitics. 

A. €, Lawson, 1914 (U. 8, G. & San Francisco folio, No. If [Deseribed Sax 
Pablo fm. ns resting uncon, on Briones ss, aud as wocon, overlaln by PlHo. rocks 
(Pinole tuff in some arens and the younger Orinda fm. in other areas). According 
to B. L. Clark (Jour, Geol, vol. 28, pp. 586-614, 1921) the San Pablo fm. (re- 
named by him Cierbo group) occurs only in general region of San Francisco Bay, 
lies discon. below Santa Margarita £m., and rests discon, on Briones ss.] 

B. L. Clark and R. Arnold, 1918 (Geol. Soc. Am. Bull, vol. 29, p. 208), applied San 
Pablo group to all upper Mio. deposits of western Catit, including Briones ss. nt 
base amd Santa Margarita fm. at top. 

B. L. Clark, 1921 (Jour, Geol, vol 29, pp. 586-614), used San Pablo series to cover 
all upper Mio. fms. of western Cullf. including Santa Margnrita fm., Mint Canyon 
fm. and Maricopa sh. In Mount Diablo region he divided it into (descending) : 
(1) Santa Margarita fm. (300 to 3,000 ft. thick), resting discon, on (2) Clerbo 
group (600 to 1,200 ft. thick and the fm. heretofore called San Pablo fm.), which 
in turn is discon. on (3) Briones aa. Wy ft. thick and formerly included in 
Monterey group). As thus applied San Pablo series in described as resting on 
Rodeo sh, in Mount Diablo region, on Salinns sh. in Salinas Valley, and on rocks 
designnted Temhior by B. L. Clark; and it is described as uncon. overlnin, im 
üiferent areas, by Pinole tuff, Jacalitos fm., and Fernando group (See also 


under Cierbo fm,) 

P. D. Trask, 1922 (Calif. Univ. Pub. Bull. Dept. Geol, Sci, vol, 13, No, 5, pp, 1 
147). Briones ss, was tranaferred from Monterey group to San Publo group by 
Bruce Clark in 1921. It should probably be classified with San Pablo group 
(upper Mio.) instead of with Monterey croup (lower and middle Mio,) 

FE. L. Clark and A, ©. Woodford, 1927 (Calif. Univ, Pub, Dept. Geol, Sel, Bull, vol 
17, No. 2, pp. 65-81), divided San Pablo group into Nerola fm. ubove and Cierbo 
fm. below, but did not define the fma, 

B, L, Clark, 1930 (Geol Soc. Am, Bull, vol 41, pp. 151-770). San Pablo group 
(upper Mio.) is several thousand f£. thick in San Francisco Bay region, Includes 
(descending) Neroly fm. (Astrodapets tumidus zone), Clerbo fm, (Seutella gabbi 
zone), and Briones fm, (locally known as Aatrodapsia browerianuea mone). The 
Briones was formerly inctuded in Monterey group, but Parker Trask (1922) 
showed that atraticraphically and faunally it is more closely related to overlying 
San Pablo group, [This is present approved definition of U. 8. Geol, Survey] 


Named for occurrence on San Pablo Bay, Contra Costa Co, near town of 
Rodeo, 


Pablo series. 
See under Nun Publo group. 
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'edran epoch 


Pleistocene: Southern California, 


oO 


San P 


H. Hershey, 1902 (Calif. Univ. Pub, Dept, Geol, Bull, vol. 3, pp. 1-29) San 
Podran epoch (deposition).—Arnold's Upper San Pedro series seems to include 
the deposits of the three lower [of the 10] terraces of San Pedro Hill, and per- 
haps it might be convenient to extend the name, in the form of San Pedram, to 
the epoch ns well, May be approx.—lowan [He applied Los Angelan epoch to Use 
erosion epoch preceding the upper San Pedro and correlated Arnold's lower San 
Pedro with what he called the Red Bluff epoch (deposition). See under Sierran.) 


edro sand. 


Pleistocene (lower): Southern California (San Diego, Los Angeles, and 


W. 


W, 


W. 


U. 


Ventura Counties) 

IL Dall, 1898 (U. 8. G. S. 18th Ann. Rept., pt. 2, 1808—first published in 1897 
ns House Doc, 5, 55tb Cong., 2d sess.—p. 3 tensive beds 
of wneonsolidated Pleist. sand replete with molluscan shells in very perfeet vondi- 
thon, best exhibited at Harbor Hill, at hend of San Pedro Harbor, Los Angeles Co. 
Assigned to Piristi Same horizon is recognizable above the Plia, of Pacifie Beach, 
San Diezo; at various points on Coronndo Beach peninsula opposite San Diezo, 
especially at a cove called Spanish Bight; and also at Santa Barbara and elso- 
where. Uneon. overlies Merced croup. 

S, W. Kew, 1923 (A. A. P. G. Bull, vol, 7, p. 420). San Pedro fm. (Pleist.).— 
This series of beds, which Is typically developed in vicinity of San Pedro, ha 
heen described in detail by Ralph Arnold (Calif. Acad, Sel, Meni, vol 3, 1903), 
who has divided it into two members, separated by an uneon. The San Pedro 
occurs at many places In Los Angeles Basin, resting uncon, ow Saugus fn. or upon 


|. San Pedro beds.— 


bala of San Diego age. 

J. Tieje, 1926 (A. A. P. G, Bull., vol. 10, pp. 502-512), applied Palos Verdes 
ganda to upper memb. of typlen] San Pedro, and restricted San Pedro to lower 
memb, of ‘nold’s San Pedro, He stated these changes were made upon sugges 
tion of W. S, W. Kew. This is present approved definition of U. SN. Geol, Survey 

E. Eaton, 1928 (A. A. P. G. Bull, vol. 12, No. 2, pp. 123-125), restricted San 
Pedro fm. to lower part of San Pedro and named the uncon, upper part in 
Ventura Basin, Hall Canyon fm., which he stated is older than Palos Verdes fm, 


(See 1928 entry under Hall Canyon fm.) 


1.8. Grant, IV, and H. R. Gale, 1931 (Sam Diego Soc, Nat. Hist, Mem., vol, 1, p. 37). 


In the Pleist. Sam Pedro fm. (or group) there can be recognised the lower or Las 
Posas zone, the middle Deadman Island "Plo," or Timm: Point zone, ax It might 
be called, and the upper or trplcnl in Pedro sone . 

P. Woodring, 1932 (16th Int. Geol. Cong. Guidebook 15, pl 2), showed typical 
San Pedro sand (restricted) of San Pedro Hilla as younger than Saugus fm, and 
deposits, which in turn underlie Palos Verdes 


nncon. overlain by older terre 


sand 

L. Balley, 1035 (Geol Soc, Am, Bull. vol 46, pp. 490-492) San Pedro fm. 
consists of 3,000 to 2 jO ft. of poorly consolidated light-cray to buff fine to coarse 
ganda and gravels, buff-weathering sandy silts, and greenish-gray, draberay, and 
locally, grayish-«maroon clays and sity clays; over 75 percent of it is sands and 
pebble to cobble gravels. It haa been called Saugus by Kew, Cartright, Waterfall, 
and Driver, and most of it has been called Las Posas by Vreseler, Grant, and 
Gale. Raton (1028) [rept cited above] has arbitrarily divided it into 3 so-called 
fme—Hall Canyon, San Pedro, and Sangie—which caunot be consistently sep 


arated or recognized for any distance, either paleontologicnally or lithologically. 
Secause of large number of confusing jocal mames for the southern Calif, Pleist,, 
to use Arnold's original name Sem Pedro, even though type San 


writer pref 
Pedro probably comprises only a meager remnant of the Ventura San Pedro, Over- 
lies Santa Barbara fm. 

S. Grant, 1V, 1935 (Pan.-Am. Geol. vol, 6&4, No. 1, pp. 12—74), gave following 
ae succession of marine Pleist. fms. at Ban Pedro: Palos Verdes fm., San Pedro 
im. Timm Point fm., and Lomita fm., and listed fossils from each fm. 


*San Pedro shales. 
Eocene(?) : Western California (San Francisco region). 
n. 


Crandall, 1007 (Am, Phil, Soc. Proc, voL 46, pp. 3-58) San Pedro shale«,— 
Thin bedded black coarse-grained hard shales, 4,000 ft. thick, exposed in cliff* N 
& of San Pedro Point. Included in Franciscan series. 


and Host on cour 
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egl. of the Franciscan and are overlain by crystalline Is. of Calera Valley [Calera 
Is, memb.], which is also included in the Franciscan. 

The name is preoceupied in southern Calif. The rocks of the San Pedro 
Point SW. of San Francisco nnd in San Mateo Co, and of adjacent 
areas are mapped by A. C, Lawson (U. S. G. S, San Francisco folio, 
No. 198, 1914) as Martines (?) fm. 


San Pedro andesite, 
Age (7): Mexico, 
299 


S. F. Emmons, 1910 (Econ, Geol, vol. 5, p. 323). 


San Pedro schist breeeia and sandstone. 

Miocene or Pliocene: Southern California (San Pedro and San Pedro Hill). 

A. O. Woodford, 1025 (Calif. Univ. Pub, Dept. Geol. Sci. Bull, vol. 15, No. T, 
pp. 210-211). San Pedro schist breccia and 88,—Point Fermin at San Pedro 
is composed of blue schist ss., with a little breccia of various sorts, interlingering 
with more or less purely dintomuceous sh. One may trace in the sea cliffs the 
gradual change from a rection that ix chiefly blue sg to one exe lusively made up of 
thin beds of white sh. At very tip of Point Fermin there are 100 ft. of tar- 
saturated blue schist ss. intercalated in the sh. series In thie #8, are Included 
several 1- to S-foot beds of Dreccig and, near top and bottom, thin beds of ah. 
The San Pedro lotnt Fermin Oil & Gas Co. well at Point Fermin passed through 
the following materinla (oral communication from officers of the company, supple 
mented by inspection of samples) : 


0-600 ft. below sen level. Chiefly fine ss, and sh, 

600 ft.—1,200 ft Blue ss., schist breecia, some sh, 

1,200 ft.—1,800 ft.? Soft sh,, with blue echist flakes. 

1,800 ft. 2,500 ft. Bedrock, chiefly blue-creen quarizose schist, 


In San Pedro Hill, 5 mi, NW, of Point Fermin, the schists in place are separated 
from overlying *h, hy a few ft. of fine schist breccia, which along eastern edge of 
the schists becomes much thicker and probably grades out into sh, ns nt the Point. 
The overlying sh. contains blue ss. beds nnd pockets, os well us numerous pumice 
fragments, The fossil evidence is inadequate for certain correlation of the Sun 
Pedro occurrences, Fossila [listed] suggest Lower Mio, sme for at least part of 
the section. However, W. S, W. Kew, of U. 8. Geol. Survey, who has studied San 
Pedro region im detail, considers the beds below the Point Fermin breccia to be 
Upper Mio. and those above Plio, on basis of resemblance of the shales to those 
of the Upper Mio. and Plo., respectively, of Santa Monica Mtns, Below the 
breccia chert predominates, and Kew has never been able to find diatoms; above, 
soft dintomaeeous sh, predominates. [Described under center heading “Doubtful 
correlatives of the San Onofre facies," ] 


San Rafael formation, 
Oligocene: Mexico. 
E. T. Durable, 1918 (Calif. Acad, Sci. Proc, 4th ser, wol, 8S, pp. 144, 147). Assigned 
to Tert 
W, A. Ver Wiebe (Am, Jour. Sci, Sth, vol. 8, p. 492, 1924), T. W. Vatizhan (Geol. 
Soc, Am, Bull, vol , 1924, p. 132), and R, H. Palmer (A, A. P. G. Bull, vol 
11, p. 1196, 1927) assigned this fm. to Olig. 


San Rafael group. 

Upper Jurassic: Southern and eastern Utah and western Colorado. 

Name adopted at joint conference of J. Gilluly, J. B. Heeside, Jr, H. E. Gregory, 
nnd R. C. Moore, from area specially studied by Gilluly and Reeside, Name first 
appeared in print in A. A. P. G. Bull, vol, 11, p. 787, 1927, in paper by Reeside, 
C. E. Dobbin, A. A. Baker, and E. T. McKnight. Name wns proposed for the 
marine Upper Jurassic succession of rocka in SE. Uinh, Includes (descending) 
Summerville, Curtis, Entrada, and Carmel fms, which are fully described by 
Gilluly and Reeside in U. S. G. S. P. P, 150, pp. 73-80, 1028. Uncon, underlies 
Morrison fm. and overlies, probably uncon, Navajo ws Named for splendid ex- 
posures of the fms. in San Rafael Swell of SE, Utah. (See also U. 8. G. S. P. P. 
183, 1936, p. 6.) 
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San Ramon sandstone. 

Oligocene; Western California (San Francisco Bay region), 

B, L, Clark, 1918 (Calif, Univ. Pub, Dept, Geol, Bull, vol, 11, pp, 54-111), On 
Sobrante anticline, In Concord. quad., the San Ramon fw. conalats for most part 
of medium-fine gray s35, which at base are massive, rather coarse, and somewhat 

cale, but toward top are not so massive; thin beds of mictceows 
ss. Alternating with thinner Inyers of sandy sh. and clay sh, well exposed on 
side of road just S. of divide btw, Bear and Pinole Creeka, on N. side of thi 
anticline. The fm. is basal div. of San Lorenzo series in this region, where it 
is overlain by Kirker ini and rest uncon. on Tejon fm, Thr San Lorenzo series 
of San Ramon gyncline, Mount Diablo region, is considerably different from that 
of Sobrante anticline. Only one distinct fm. was recognized in Ramon syncline 
and this is ealled Sum Ramon fm. the name already applied to basal memb. of 
the San Lorenzo of Sobrante anticline It seems very probable San Ramon fm. 
of this section represents a longer period of deposition than the San Ramon of 
Sobrante anticline, but whether the time of the deposition. of Kirker tufs and 
Concord fm, [the two upper fms of his San Lorenzo series in Sobrante anticline] 


gray, medtum-Tinoe 


is represented in this record may be open to doubt It reate nncon. on Tejon fm. 

B, L. Clark, 1930 (Geol Soe, Am, Bull, vol 41, pp. 751-770) San tamon horizon 
(Olig.) is locally known ñs Agasoma gravidum sone [On a later page Clark 
nsalgned it to upper Olig.] 

W, P. Woodring, 1931 (Carnegie Inst, Wash. Pub. 418, p. 17). San Ramon fm, of 
B. L. Clark, with its modernized fauna, looks suspiciously like Mio, The moderni- 
xation of the marine Mio. fauna is clearly brought out by A. M. Davies (Proc. Geol, 

vol. 40 (1929), pp. 307-327, 1930). The Mio, aifinities of San Ramon 

fnuna have been discussed by R. B, Stewart in rept (Acad, Nat, Sei, Phila. Spec 

Pub, No. 3, pp. 19-20, 1930) issued after this paper was written. 


San Saba series, 

Lower Ordovician and Upper Cambrian(?) ; Central Texas. 

T. B, Comstock and E. T. Dumble, 1890 (Tex, Geol, Surv. ist Ann. Rept, pl. 3, pp 
Ixil, 801-000). San Saba acrics, —Dolomites and chert, without evidence of dynamic 
uncon., divided into Deep Creek div, (above) and Hinton div, (below). Overlies 
Leon series, Upper beds of Sil. [Ord,] of central mineral dist. of Tex 

Is a part of Ellenburger Ia, 

Named for San Saba Co. and San Saba River Valley. 


Ban Sebastian shale. 
Tertiary: Puerto Rico. 
C. P. Berkey, 1015 (N. Y. Acad, Sci. Annals, vol, 26, pp. 10, 17) [Assigned to "Tert 
in thia and other repts, by other geologists, up to when H. A. Meyerhoff 
(Geol. of Puerto Rico, p, 05) assigned it to Olig.] 
€. Schuchert, 1035 (Hist, gaol, Antillean-Caribvean region). San Sebastian sh. is 
upper Olig, 


San Simon limestone, 


C. [R.] Keyes, 1923 (Pan-Am. Geol, vol. 40, p. 52). San Simon Taa., 300 ft, thick 
underlie 'Truxton le. and compose basal fe, of Mississippian in Nev 


Derivation of name not stated. May be same as Simon terrane of Keyes. 


Santa Ana limestone. 
Triassic: Southern California (Orange County), 
J. P. Smith, 1898 (Jour, Geol., vol, 6, pp, 779—750) Santa Ana ls—Finrd black 
siliceous 1s, on W, slope of Santa Ana Range, Orange Co. 


Santa Ana. 
Triassic: Southern California, 
FW. J. H. Merrill, 1914 (Geology and mineral resources of San Diego and Imperial 
Counties, Calif. State Min, Bur., p. 9) [Name is used in table as "local" name 
for Triassic, Statement om page 10 indicates it b» intended to be applied to same 
metamorphic rocks in Orange Co. (in which are Santa Anu Mtns) as those to which 
Julian group is applied in adjoining San Diego Co.] 
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Santa Ana sandstone. 

Probably upper Pliocene or lower Quaternary (mapped as Pliocene): 
Southern California (San Bernardino Mountains). 

FÉ. E, Vaughan, 1922 (Calif, Univ. Pub.. Dept. Geol, Scl, Bull, vol, 13 


279, and map) Santa And 5s$,— 


No. 9, pp. S, 
nnd sh, for most part of medium-gray 


color, although brown and reddish streaks sre present Algo Includes rata of 
coarse granitic detritus up to 5 and 6 ft. thick, btw. which are nnely laminnted 
ams, Cannot be correlated with much certainty with 
any other fm. in dist. May possibly have been formed at same time as Hathaway 


fm, of S, side of range. Is uncon. overlain by Cabezon fangl, Present position 


shales and occasional cale. 


of the evenly bedded ss. and sh. in bottom of a deep canyon can only De explained 
by faulting. 


Named for Santa Ann River, San Bernardino Co., along which it is exposed, 


Santa Anna shale member (of Moran formation), 

Permian: Central Texas (Colorado River region), 

N. F. Drake, 1893 (Tex. Geol. Surv. 4th Ann, Rept.. pt. 1, pp. 2 119), Santa Anna 
ted —Bivish and reddish aandy clay, 25 to TG ft, thick. Memb. of Cisco div, near 
top. i Horse Creek bed aod underlies bed No, 18 (15 to 25 ft, of Is, inter- 
stratified with clay). 

P, B, Plummer and R. C. Moore, 1922 (Jour, Geol., vol, 30, pp. 24, 31; Univ, Tex 
Full. 2132, pp. 117—183 and charts), Santa Anna ah, memb, of Moran fm Under 


lies Sedwick is. memb, of Mornn and overlles Horse Creek 1s. memb, of Moran in 
Colorado River Valley, Thickness 25 to 75 ft, 

Named for exposures in buttes at Santa Anna, Coleman Co, and at various 
points to N. of that town. 

Moran fm. was transferred to Wichita group (Perm.) in 1933, 


Santa Anna Branch shale member (of Putnam formation). 
Permian: Central and central northern Texas. 
N, F. Drake, 1898 (Tex, Geol, Surv, 4th Ann, Rept, pl. 1, pp. 387, 420). Santa 
Anna Branch bed Miulsh clay, 
and some thin Ia,-and ss, stra 


"ray shaly sandy clay, a little coul in places, 
''hickness 100 to 150 ft. Top memb. of 


Cisco div. 
F, B., Plummer nnd R. €. Moore, 1922 (Jour. Geol, vol 30, pp. 24, 21; Univ. Tex. 
2132, pp. 184—188) Putnam fm. (top fm. of Cisco group) s here defined, 
ta of Coleman Junction Is. memb. above and Santa Anna Branch sh. memb, 
below, The Santa Anna clay bed as deseribed by Drake nt his type loc. along 
Santa Anna Branch (Coleman €o.] corresponds almost exactly to the section of 


er 


Putnam fm. below Coleman Junction Is. aa mensured by Appin S, of Santa Anna. 
Therefore, although it js poseible that In some of Drake's other sections he has 
included in bottom of bis Santa Anna Branch beds yellow Jas, that are lentils 
in top of Moran fm., the Santa Anna Branch beds are regarded as essentially 
the strata btw. Coleman Junction Ia, and the yellow strata at top of Moran 
fm. nnd the name bas been retained [Sections given show thickness of Santa 
Anna Branch memb, as 119 to 174 ft,] 


"e 
le 


Putnam fm. was transferred to Wichita group (Perm.) in 


Santan Barbara beds (also marla), 

Pliocene (upper): Southern California (Santa Barbara County) 

J. P, Smith, 1912 (Calif. Acad. Sel. Proc., 4th ser. vol 3, pp. 161-182), The upper 
Pilo, is recorded under nume Santa Barbara, because it ia by no means certain 
that the nome Merced, which has been used for the upper Plo., Ie applicable 
in southern Cull 

J. P, Smith, 1915 (Nature and science on Pacifle coast, p 51, San Francisco, Elder & 
Co, (Santa Berbera beds ia used in chart for uppermost Pllo, beds in Coast 
na , which nre shown ns younger than San Diego and Merced.] 

C. M. Corson, 1925 (Pan-Am, Geol, vol 45, pp. 2605-270). Santa Barbera marls, 
Composed of evenly bedded soft brownish-yellow sandy bryozoan maiis giving 
place above tò fine soft sands. Thickness 1,000 ft Probably resta uncon, on 
Mio. shales, Younger than Ventura sanda and San Diego clays The Santa 
Barbara fm. represents coldest part of Plio epoch, immediately preceding the 
very cold carly Metst It oveur& at Santa Barbara and San Pedro, 
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U. 8. Grant, IV, and H., X. Gale, 1931 (San Diego Soc, Nat. Hist, Mem., voL 1, 
p. 35), Type loc. of Santa Barbara fm. ia at Packard's Hill, Santa Barbara. 
T. L. Bailey, 1935 (Geol, Soc, Am wL, vol, 46, No, 3, pp 902—404), Fresslet^s 
Kalorama memb, of Las Posas fm. contains typical Santa Barbara fauna and is 
here included in Santa Harbara fm Upper half of the Santa Barbara te here 
tentatively placed in Lower Pielst,, instead of Upper Pllo, on basis of a masto 
don tooth found at Santa Barbara and ited by Stock to be too large for Plo 
mastodon. From evidence nvallable the Plo-Pleist, div, Hine appears to be near 
middle of Santa Barbara fm. At type loe. on Santa Barbara "meer," at Rincon 
Point penr Santa Har 
the basin, where it has a shallowwüuter facies, the Santa Barbara can be divided 


into 2 faunal gones on basis of ite mezu-fauna-—- (1j an upper Pecten caurinus 


ars-Ventura Co. line, and at other places near edge of 


a lower Peeten bellus zone 


zone, and ( 


Santa Catalina gneiss. 

Pre-Cambrian: Southern and central Arizona, 

W. P. Blake, 1908 (Sci, n. &, vol 28, pp. 379—380). Santa Catalina gneiss Tins 
extensively developed pre-Camb. gneiss on S. side of Santa Catalina Mtns near 
Tucson Remarkable for its tabular form, regular stratification, altitude at low 
angles, broad, fat surfaces, and, in places, extreme foliation, passing from coarse 
grained tabular granitic gneiss into micaceous sericitic and hornblende sachista. 
These gneissic and schistose rocks are members of the series of pre-Camb, sehista 

for which I proposed the name Arisonian, They are widely distributed in middle 
and southern Ari. 


Suntn Catalina formation, 
Middle Cambrian: Southeastern Arizona (Santa Catalina Mountains). 


A. A, Rtoyanow, 1936 (Geol. Soc. Am. Bull, vol. 47, No. 4, pp. 476, 477, 480, 482 
Santa Catalina. fm—Alternating thin-bedded red to black and oecherous qtxites 


[ 


red to yellow gss, and light-colored, often pinkish and greenish micaceous shales, 
having, in type loc, (in Peppetsauce Canyon, on N, side of Santa Catalina Mine), 
thickness of 415 fr Is à unit characterized by à trilobite that persists through 
entire thickness of fm. and that does not occur in underlying Troy qtzite 1 
in the younger Abrigo fm. [here restricted to middle part of Abrigo Ik. of 
previous repts]. Is overlain by Southern Bell qtzite [mew]. Is Middle Camb, 


Santa Clara formation, 

Pliocene and Pleistocene: Western California (Santa Clara County). 

J. G. Cooper, 1804 (Calif. Acad. Sci, Proc, 2d ser, vol 4, p. 171). The Santa 
Clara lake beds —Fossil fresh-water shella bave been found at several points em 
both sides of thia valley, and at different helghts above it, but sufficient «specimens 
have not yet been collected to determine the ages, elevations, disturbances, ete., 
of the various beds, The oldest known is that at San Joa Mission, where a 
ridge apparently of Plio. date remains ws 4 remnant of a thick bed of gravel and 
alluvium once filling greater part of valley to depth of probably 300 ft. above 
tides. ‘Tbe same deposit is seen at intervals from Bast Oakland along the foot 
bills southward on E. side of valley, and less obundantly on W. side to new 
Redwood City, but does not everywhere contain fossils, It ia considerably dis 
turbed in some places, usually by elevation of the mins since its deposit Fossils 
from San José Mission listed 

J. €, Branner, J. F. Newsom, and R., Arnold, 1909 (U. S, G. S, Santa Crus folio, 
No, 163). Santa Clara fm.—Coarse gravel, sand, and sandy clay, locally lignitle, 
containing a freshwater fauna Thickness at least 500 fi Greater part ix eon 
temp. with Paso Robles fm. Rests, probably conformably, on Purisima fm. Urer 
lain by Quat, deposits Recent alluvium reste uneon. on it in at lest one place 
Considered contemp, with Merced fin. 


Appenrs to have been named for its considerable development in Santa 
Clara Co. 


Santa Claran epoch. 
Pleistocene: Culifornia. 
©. H. Hershey, 1902 (Calif. Univ, Pub. Dept. Geol, Bull, vol. 3, pp. 1-29). Santa 
Claran epook (erosion) —The epoch of erosion that initiated Sierran period of Le 
Conte precedes Red Bluff epoch of deposition, There is no portion of State in 
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which this epoch is so clearly defined of on Upper Plio. area of Santa Clara 
River Valley of the South. "Therefore I suggest for it the name Santa Claras 
as being eminently appropriate, (See under Sierran.) 


Santa Cruz Island formation. 

Pleistocene: Southern California (Santa Crug Island). 

R, W, Chaney and M. L. Mason, 1934 (Carnegie Inst, Wash. Pub. 415, pp. 4-6, 48; 
preprint 1930). Resting on truncated edges of ‘ert. deposits (of Mio. or Eo. 
Ase) exposed in valley of Willow Creek, om Santa Cruz taland, is a neariy hori- 
zontal alluvinl deposit with max. thickness of 50 to 35 ft, which is here desig 
nated Santa Cruz Island fm. ‘The fm. consists of clay, yellow to gray sands, and 
gravel, with numerous seams and pockets of carbonaceous material, and appears 
to have been largely derived from underlying Tert. Flora is closely related to 
that of Pleist, deposits of Carpinteria [Santa Barbara Co.], whieh have been 
named Curpinteria fm 


Santa Fe formation. 
Miocene (upper) and Pliocene: Northern New Mexico and central southern 


Colorado. 

F. V. Hayden, 1869 (U. S. Geol. and Geog. Surv. Terr. 2d Ann. Rept., pp. 69, 90), 
From Santa Fe to banks of Galisteo Creek, 18 mi, we pass over the recent 
maris and sands which seem to occupy greater part of valley of Rio Grande 
above nnd below Santa Fe, which I have named Santa Fe maris. They are mostly 
of light cream color, sometimes rusty yellow, sometimes yellowish white, with 
layera of ss. varying in texture from a very fine aggregate of quartz to a mod- 
erütely coarse puddingstone These maris and sands weather into unique forms 
N. of Santa Fe like the "badlands" of Dakota. Are much younger than Gallisteo 
sand group. In Taos Valley they rest on metamorphic rocks, They are doubtless 
of Upper Tert. age Thickness 1,200 to 1,500 ft. N. of Santa Fe, in Rio Grande 
Valley [According to C. B. Hunt the thickness of this fm. in wells reaches 
5,000 ft.) 


Santa Fe schist 
Age (?): Cuba. 
C, W. Hayes, T. W. Vaughan, and A. C. Spencer, 1901 (Rept. geol reconn. Cuba, p 
114). 
Santa Fe granite. 
Pre-Cambrian (7): Central northern Colorado (Clear Creek, Summit, and 
Park Counties) 
H. B. Patton, 1900 (Colo, Geol Surv. ist Rept, pp. 126-128, map). Santa Fe 
granite.—Gray medium-grained biotite-muscovite granite. Forms highest point of 
Santa Fe Peak, On this peak jt occurs in well-defined dikes. This method of 
ocenrrenee is n striking peculiarity ns compared with Montezuma granite. Always 
in contact with Idaho Springs fm. [pre-Camb.]. Is younger than that fm., and 
belleved to be older than Montezuma granite. 


Santa Francisca rhyolite. 
Age (7): Mexico 
G, E. Anderson, 1926 (Am. Inst, Min, ond Met, Engrs, Trans. [preprint], No, 1551, 


p. 5). 


Santa Isabel series. 

Recent: Puerto Rico. 
E. T. Hodge, 1920 (N. Y. Acad, Sel Selentifle survey of Porto Rico and Virgin Ja- 
lands, vol. 1, pt. 2, p. 166). 


Santa Lucia granite, 
Santa Lucia quartz diorite. 
Pre-Cretaceous: Southern California, 
A. C, Lawson, 1898 (Calif. Univ. Pub. Dept, Geol Bull, vol. 1, pp. 1-50). Santa 
Lucia granite, pre-Cret,, forms main ridge of Santa Lucia Range. 
P. D, Trask, 1926 (Calif. Univ, Pub., Dept, Geol. Sei. Bull, vol. 16, No. 6), Santa 
Lucia quartz diorite,—The term Santa Lucia was first applied by Lawson (1895) 
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to the porphyritie granite in vicinity of Carmel Bay, but the porphyritic variety 
that be describes th only of local extent in. Point Sur quad, As it apparently 
grades into the main quarts diorite mass of the region, and hence i$ probably a 
differentiate of the quartz diorite, the name Santa Luca is retained for the entire 
plutonic mass, Intrudes Sur series, 

F, A, Nickell, 1931 (Geol. Soc, Am. Bull, vol. 42, pt. 1, pp. 3 
that Santa Lucia quartz diorite has intruded and is later than Santa Lucia gran 
ite of Gavilan Range, and presumably both intrusives cut Sur series. 


814) Evidence [s 


Santa Lucin series. 
Pre-Franciscan (possibly pre-Cambrian): Southern California (Mont 
San Benito, nnd San Luis Ohispo Counties). 


B. Wilis, 1900 (SeL, m. 
Separated from Franciscan hy erosion Interval. |All th 

J. P. Smith, 1916 (Calif, State Min, Bur, Bull, 72, pp. 9, 
Rehiats, gneisses, nnd crystalline Is, of Santa Lucian Range in Monterey and San 
Luis Obispo Counties, and J'eemont'us Peak of Gavilan Range In San Benita Cù., 
have been named by Bualley Willis [above citation] the Santa Lucia series The 
rocks have never been fully described, but a partial description te given by LL W 
Fairtonks (Calif. State Min. Bur. Rept. 12, pp. 493-526) without naming the 
series No definite fossila known, but round erinoid stems are sald to have been 
found in the Gavilan laa, of Fremont'& Peak. They are certainly prewranitic, nnd 
the granite of Santn Lucia Range is older than Franciscan. The rocks are thor- 
oughly metamorphosed and look as old aa the pre-Camb, rocks of southern Calif 
hicknexs and structural relations unknown, but Franciscan rocks Me uncon. upon 
them in the few places where contacts have been observed. 


vol. 11, p. 221). Santa Lucía series Is. pre-Franciecan 
re in nbout It] 
6). Santa Lucia fm. — 


Same as Coast complex of Willis and Sur series of Trask. 


Santa Margarita sandstone, 

Miocene (upper): Southern Californin (Santa Cruz Mountains and south 
ward). 

H. W. Fairbanks, 1904 (U. 8, G. S. San Luls follo, No. 101), Santa Margarita fm 
Alternating beds of cel. and soft ss.. with several strata of diatomucenue earth. and 
pumice Thickness about 1,500 ft Occurs in N, part of aren, nnd considered to 
be contemp. with Pismo fm. of S. part of nroa, though the two fms, are not knew 
to have been connected Uncon. underlies Paso Robles fm, and uncon. overlies 


Monterey sh. 


Named for exposures at Santa Margarita, San Luis Obispo Co 


TSanta Maria formation. 

Pliocene and Pleistocene; Southern California (Santa Barbara County) 

C, M, Carson, 1025. (Pan-Am. Geol, vol, pp. 265-270). In Santa Maria dist, the 
Fernando fm, ls sometimes called Santa Maria fm It consists of n succession of 
»haly egls, flne white and yellow sas., coarse gray sands, and thick bode of in 
colieréent. egis. having agerecate thickness of not teas than 3,000 ft. according to 
Armold and Anderson, 


San Tamaulipas formation. 

Lower Cretaceous (Comanche series): Northeastern Mexico, 

I. T, Dumble and E. R. Applin, 1924 (PanAm. Geol., vol, 41, p. 330), Sam Temau! 
pas fm.—A very highly bituminews and cale. sh, whieh very closely resembles 
basal portion of Eagle Ford fm, of central Tex. and which occupies strat, interval 
btw, 4,554 and 4,6066 ft. In well log of Idole or Idol Island. Mexico, btw Tampio 
and Tuxpaim,  Underlies San Juan fm, and overlies "amasopa fm. [On p 343 is 
called Tamaulipas fm., ng explained under Tamasopo series.) 


Santa Monica slate. 

Triassic (7): Southern Californin (Santa Monica Mountains). 

H. W. Hoots, 1931 (U. S. G. S&S. P. P, 1865C) Sonta Monica al.—Dark-gray and 
bluish gray to black sl, and phyllite, much of which bas uudergzone contact and 
regional metamorphism and ls locally altered to mica schist. Thickness 5,000 to 
7,000 ft In of pre-Chieo age, Assigned to Triassic (7); may be Jurassic or 
Paleozoie, Is intruded by Jurassic (7) granite and graucdiorite Named for 
occurrence in Santa Monica Mtns. 
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Santa Paula formation, 

Lower Pliocene nnd Miocene (?): Southern Californian (Ventura Basin) 

J. E. Baton, 1926 (ON and Gas Jour, Nov, 11, 1926 p. 72, also OH Age, Nov. 1926 
p. 16) Santa Paula fm Previously uprecoguised. Well-bedded sas,, blue sandy 
nnd brown sticky les and eels locally present tn Los Angeles Basin. 10,000 
ft. exposed NW. of nta Paula; absent S. of Ventura Basin (on upthrown aide 
of Santa Clara River fault) from South Mtn to and inclading type lac, of Pico 
fm beet exposed on great monocline NW, of Santa Paula Che exposed Santa 


Paula sediments in Ventura Basin are Lower Pio. tor base ig not there exposed 
nnd te "where Indionted to be of Santa Margarita (Upper Mio.) ace Basal fm. 
of Fernando group. Underlies Pico fm. and uncon, overlies Modelo fm, 

J. E. Eaton, 1029 (A. A. P, G, Bull, vol. 13, No. 7, p. 755). Santa Paula fm.— 
Consists of (1) heuvybedded y to bine arkosic sa, with lesser members of 
thine and medium bedded sa. and brown and blue clay; locally conglomeratic; 


7,500 fi.; (2) cale. så. and brown and blue sandy clay, locally conglomeratie: 
1,150 ft Of Middle and Lower Pllo. age, Underlies Pleo fm, and overlles Santa 
Margarita fm. 

W. P. Woodring, 1932 (16th Int. Geol. Cong. Guidebook 15, correlation chart). Santa 
Paula fro of Maton ns orlginally defined included deposits of Inte Repetto (lower 
Pllo.) nnd early Pico age, [The Pico is middle and upper Piio.] 


Santa Rita limestone. 
Silurian; Southwestern New Mexico (Sierrn County) 
C. R. Keyes, 1908 (Am. Inst, Min, Engrs. Bl-Mon. Bull. No, 19, pp. 7-21). Santa Rita 
l&—bDark-drab compact lss., © to 10 ft, thick, containing SiL fossils Type loe, 
Santa Rita, Grant Co, Underlies, uncon, Silver eh, (Dev.) and overlies El Pasan 


series (Ord.). 
Santa Rita limestone, 


Middle (?) Devonian: Southeastern Arizona (Santa Rita Mountains region), 


( t, Stauffer, 1027 (Geol. Soc. Am, Bull., vol, 38, p. 138). Lower third of Dev, in 
Santa Rita Mtns, Ariz, contains funn very different from that of Martin Ix, and 
ar once marked as much older, This fauna somewhat resembles that found hy 
Kindle in Jefferson Is, of Mont, although it bas a greater variety of Mollusca and 


fewer Brachiopoda, The fn. carrying this older fauna in Ariz may be called 
Santa Rita ta Its age ia probably Middle Dev, 

C. R. Stnuffer, 1928 (Geol, Soc, Am. Dull, vol, 39, No, 2, pp. 130-4233) Santa Rita 
ls.—Fairly massive dark-bluish to black Is. and cale. sh, Tas not been recognized 
outside of Santa Rita Mins, Ix cut by many veins of white enlcite nnd meta 
morphosed, with consequent destruction of fossils but fe la obtained indicate 
Dev, at least as early as Middle Dev, and hence much older than Upper Dey. 
Martin Is. [Tbe Martin ls, bas long been classified as Upper and Middle Dev.] 

A, A. Stoyanow, 1936 (Geol, Soc. Am, Bull, vol, 47, No. 4, p. 495) Writer considers 
it unwise to Include Santa Rita Is. in Paleozoic strat, column of Ariz., until 
description of Middle Dey. fossils cited from Santa Rita Mtns has been given 


by Staufer 


Santa Ritan series, 
A term employed by C. R. Keyes to cover Santa Rita Is 


Santa Rosa beds, 
A term applied by E. T, Dumble (Am, Inst. Min, Engrs. Trans, vol. 29, pp. 
signed 


122-162, 1900) to sandy egis, and red slates in Sonora, Mexico, : 


by him to Carbf, or Dey 


Santa Rosa sandstone. (In Dockum group.) 

Triassic (Upper ?) : Northeastern New Mexico (Guadalupe County). 

D. Hager nnd A. E. Robitaille, 1910 (Geol rept. on oll possibilities in eastern N, 
Mex., correlation table) Santa Rosa a8. in Laa Vegas aren and to E. ls 500 to 
600 ft, thick, Lies below 800 ft. of Triassic red and white beds, and Hes above 
San Andres ls, 

J, L, Rich, 1921 (Am, Jour, Set, Sth, vol. 2, pp. 206-208). Banta Rosa »p,—Coarse 
gray es, comziomerntie at ba Thickness 50 to 100 ft, Is à very definite unit 
exposed at Santa Rosa and Puerto de Luna and along canyon of Pecos for many 
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mi. both above and below those places. From Santa Rosa it can be traced up 
valley of Pecos às a continuous unbroken escarpment to Bstaritos Dome, IZ. of 
Anton Chico, where it forms the rim rock surrounding the dome. In center of 
dome, 200+ ft. below base of Santa Rosa ss,, the San Andreas ts, 10 to 25 ft 
thick, is exposed. lenenth the San Andreas on the dome is the l'ermian Glorieta 
os. The Santa Rosa ks, is Upper Triassic. 
N. H. Darton, 1922 (U. S, G. 8. Bull. 7268, p. 153, Mar. 31, 1022). [The name 
Bantu Rosa ss, was adopted by U. S. Geol. Survey, for Mr. Darton's rept, in July 
1910, but the rept was not published until Mar, 1922 East of Glorieta Mega and 
Hilla of Pedernal the strata overlying Chupadera fm. consist of SOO ft, or more 
of red shales and sss, representing Dockum group, including near bottom a 
resistant massive as. which is prominent in mesus of Guadalupe Co, and along 
Pecos River at Santa Rosa. This ss. appears to occur at about horizon of 
Shinarump cel. but no definite correlation ix possible, and T here propose for 
it, tentatively at least, the name Santa Rita se Case has found in it and above 
4c or Perm. 


it Triassic bones, It reste on ah. that may be either Trias 


Santa Rosa littoral marine formation, 
Permian (middle and lower): Mexico and Guatemala, 


€. Schuchert, 1935 (Hist, geol, Antillean-Carlbbean region, p. $20), 


Santa Rosa conglomerate. 
Permian (lower): Guatemala, 


C, Schuchert, 1935 (p. 341 of book cited above). Nasal bed of Santa Rosn fm 


Santa Rosa beds. 
Miocene (middle) : Isthmus of Tehuantepec. 


C, Schuchert, 1985 (p. 370 of book cited above). 


Santa Susana formation. 

Eocene (middle): Southern California (Ventura County), 

B, L. Clark, 1024 (Pan-Pacifle Sci. Cong. Proc, Australin, 1923, pp. 874-879) 
Santa Kusana [m.—A fm, only recently r enized and as yet differentiated only 
in region of Simi Valley, Ventura Co. Richard Nelson, whe has completed a 
mon, on Martinez of Simi Valley, proposes to call it Senta Susana fm. The 
beds referable to it had previously been mapped as part of the Martinez Con- 
Wists very largely of sh. and shaly ses. with heavy cele at ba "Thickness 
1,000 to 1,500 ft. Fawna entirely different from that of underlying Martinez 
and has very little in common with that of uncon, overlying Meganos group, 
although it is more closely related to Mezanos fauna than to Martinez fauna, 

hk, N. Nelson, 1925 (Univ, Calif, Pub, Dept. Geol, Sel. Bull, vol. 15, No. 11, p. 401 
and map). Santa Kusana sh—Predominately light-gray sh. with some fine-grained 
as. and a lens of cel. nt bise toward its E. end. Sporadic boulders of qtzite up 
to 6 in. diam. have been found in both ss. and sh. [Thickness not stated,] 
Grades into upper sh, of underlying Martinez group and into overlying Domengine 
fm Is middle Eo. Occurs E. of main fault S. of Simi Valley. Fauna includes 
several distinctive genera, such as Corbis and WVelates, which are new to Eo, of 
Calf, Other forms are closely related to thowe in tbe Meganos but distinct from 
any known in the Martinez. Named for its occurrence in proximity to town of 
Santa Susana. 


*Santee beds. 

Eocene (Jackson and Claiborne) : Eastern and central South Carolina 

M. Tuomey, 1848 (Geol of S. C.. pp. 156, 190, 211). Santee beds, which I consider 
the lowest of the calc. portion of the Eocene [tlie lower part of the Eocene being 
called Huhrstene fm.]. Fossils [listed on pp. 160-162 Consist of thick beds of 
white ls, marl, and greensand, best seen on the Santee, where, interstratitled 
with the greensand, they dip gently to S. The coralline marl of Eutaw is found 
near upper edge of these beds, Overiic Buhrstone fm. and underlie Coraliine 


marl, which is in turn overlain by Ashley and Cooper beds [Cooper mar] of 
present nomenclature] Are basal part of Rufün's Carolinian bed. [As inter- 
preted by C, W. Cooke (U. S. G. S, Bull. S67, 1936) the Santee bèda of Tuomey 
included Cooper marl, Santee L3., and part of McBean fm,] 

W. H. Dall, 1807 (U. S. G. 5. 15th Ann, Rept., pt. 2, published in 1807 as House 
Doc. 5, 55th Cong., 2d sess., p. 2). Santee beds,.—Upper Eocene of Santee Hiver, 
8 C, See Tuomey, Geol S, C, 1848, p. 166, Tuomey included Claibornian as 
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well as Jacksoninn maris in his series. The term as adopted here refers to upper 
green marls from which Zeuglodon has heen obtained, The series when undis- 
turbed wenld probably be divisible Into several horizons corresponding to the 
different members of the Upper Eocene, Included in Jacksonian stage. [As in- 
terpreted by C, W, Cooke (U. 8, G, & Bull 867, 1936) Santee beds of Dall is a 
larger unit than Santee IA, of present momenclature, end includes Santee ls. ond 
overlying Cooper mari.] 


Santee limestone. 

Eocene (Jackson): Eastern and central South Carolina. 

E. Sloan, 1905 (8, C, Geol. Surv, geognostie map of S, C, advance copies; published 
in 1908, in 8. €. Geol, Surv., 4, Hull. 2); 19007 (Summary of mineral 
resources of BS. CL, pp, 12, IT), Santee marl, also Santee phase,—The upper limit 
extends nlong m iine from Shell Bluff by Kennedy's scarp (Tinkers Creek), by 
Hollomans Bridge (South Edisto Fork), hy Jenkins Hill, by Warley HIN (Stout 
Creek), by Weeks Landing (Santee River), by Creston, by Cave Hill, by Whaley’s 
Mill (Poplar Creek), by Pinckney Landing (Santee River), hy Potato Creek, hy 
Vanees Ferry, by Wittee Lake (Williamsburg County), and thence toward ocean 
along ridge of Lenuds Ferry. The lower limit of exposures extends from mouth 
of Lower Three Runs to Utseys Bluff (eastern scarp of Edisto River SW, of St. 
Georges), whence it passes along Pour Hole Ridge and thence to Wambaw Creck, 
in SE. part of Berkeley Co.; it probably approx. follows the edge of Cooper maris, 
under which if passes, with the Barnwell sands intervening in n thick series W 


of Bt. Georges anticline, but in a very thin layer, if at all, along southerly contact 
of St. Georges anticline The Mount Hope mar] should also be found intervening 
The materialis of Santee phase consist of high-ernde maris of a yellowewhite color 
and compact texture. 

In 1911 the U. S. Geol Survey ndopted Santee marl memb. of MeBean fm. 
for essentially the same fm. as Santee marl of Sloan. In 1929 (Fla. 
Geol. Surv. 20th Ann. Rept.) C. W. Cooke nud S. Mossom removed the 
Santee from McBean fm., because the Santee fauna was of Jackson age, 
while the rest of the deposits heretofore Included in the McBean are of 
Claiborne age and probably uncon. with the Santee. They defined 
Santee Is, 28 they called it, as consisting of the light-colored 18. exposed 
nlong Santee River, nnd as in some places overlain by Barnwell sand 
and in other places by Cooper mart, 

€. W. Cooke, 1996 (U, S, G, & Boll. 867) Barnwell sand of western 8, C, includes 
at base a la. that appears to bes Santee Is. of Santce drainage 

Santee River beds. 

A term applied by F. S. Holmes (Phosphate rock of S. C., 1870, pl, 1) to 

the Eocene marl slong Santee River, S. C, which he in text called 


Nantee marl, 


Santiago formation. 
Age (?): Panama 
O. If, Hershey, 1901 (Callf, Univ. Dept, Geol, Bull, vol. 2, p. 241) 


'Nantiago chert. 

Devonian(?) : Southwestern Texas (Brewster County). 

J, A. Udden, €, L, Baker, and E. Bà 
chert.—A chert fm, of Marathon r 
M (Kinderhook) in age. This is named by Baker the Santiago chert. T£ overlies 
Caballos novaculite uncon, Is thin-bedded, banded or ribboned, of dull ehades of 
practically every color, but mostly green, Observed thickness 20 to 450 ft. [The 
1919 edition of Bulletin 44 discarded Santiago chert and used Caballos novaculite to 
include 1t. ] 

C. L. Baker and W. F. Bowman, 1917 (Univ. Tex, Bull 1753, p. 93), [See under 
Cubatlos novacutite.] Named for a locality at E. base of Santiago Range, E. of 
range's summit, where it was first seen, 

P. B, King, 1931 (A. A. P. G. Bull, vol 15, No, 9, p. 1078). [See 1031 entry 
under Caballos noóvaculite.] 


1916 (Univ. Tex, BulL 44, p. 41). Santiago 
Qon js thouzht by Dirich to be possibly lower 
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San Timoteo heds. 
Pliocene (upper): Southern California (San Jacinto quadrangle, Riverside 
County). 
€. Frick, 1921 (Cs 
Timoteo beda-—t 
the upper div. of lower Pilo, in this region, and containing vertebrate fossils 


Univ. Pub, Dept. Geol Bull, vol, 12, pp, 283-288), Sax 


at thickness of beds of late Plio. age, conreer than Eden beds 


whieh correlate in general way with the Blanco of Tex, Occur in San 'limoteo 


ron nren, 
inst (Calif. Dept. Pub. Works, Div. Water Res, Bull, 45, p. Mi) It 
hat upper beds of San Timoteo of Frick may well be iower Pleist 


seems possible tha 


Santo limestone, (In Millsap Lake formation.) 
Pennsylvanian: Central northern Texas (Palo Pinto County), 


F. B. Plummer, 1029 (Tex. Hur. Econ, Geol, geol. map of Palo Pinto Co.) Sante 


ta. Mes OO ft, below Goen la., and higher than Barton Creek 1s, all members of 
Mineral Wells fm. 

K, IL, Sellarda, 19° (Univ. Tex, Bull 
fm.. the name Mineral Wella fm, being restricted to upper part of original Mineral 
Wells fu 

F. B. Plummer and J. Hornberger, Jr, 1958 (Univ. Tex. Ball 
Santo [(4.—1H1ue 14, wenthering lemon yellow Contains a few crinoid f 
Thickness 19; ft, Lies T54 ft. above base of Grindstone Creek memb, of Mlllsup 
Lake fm., and 50 ft. below Goen Is, bed in Grindatone Creek memb, Is typically 


p. 105) Sento Is. le memb, of Garner 


pp. 15-24) 


ments. 


exposed along the creek 0,4 mi. by rond S. of ralirond < ing in Sante, Palo Pinto 
Co. {This bull. describes Santo Ia, asa single bed. The columnar section on the map 
(of Paulo Pinto Co.) accompanying this bull, slows 2 les, near together In thia part 


of Millsap Lake fm., but the name Sonto Ts. is placed opp. the upper of these lsa.) 


Santo Domingo rhyolite. 
Age (?): Mexico. 


R. T. Hil, 1904 (Greene Consolidated Gold Co. [Prospectus], p. 16). 


Santo Domingo flood plain deposits, 
Quaternary: Mexico (Santo Domingo River, Sonora) 


R. T, FOU, 1904 (Greene Consolidated Gold Co, [Prospectus], pp. 11, 12), 


Santos shale. 

Miocene (lower): Central California (San Joaquin Valley). 
G. C. Gester and J. Galloway, 1933 (A, A, P. G. Ball, voL 17, No. 10, p. 1169 
divided Temor fm. in MeKirtrick Midway-San Emigdio region into (descending) 
Gould sh.. Button bed ss., Media «h., Carneros ss., Santos ah, nnd Phacnides reef 
L. M. Clark and A, Clark, 1055 (A. A. P. G. Bull, vol, 19, No. 1, p. 127) Vaqueros 
fosèils have recently been found at several localities In Agua ss., (n memb. is 
of at least lower two-thirds 


upper part of Santos sh.), which prove Vaqueros 
of Santos sh. and necessitate Its removal from the Temblor [middle Mio.]. 


Ban Vicente formation. 
Cretaceous: Mexico 
W. F. Foshng, 1034 (Econ, Geol, vol, 29, No, 4, p. 334). 


Sapello quartzite. 
Pre-Cambrian: Central northern New Mexico (Las Vegas region). 
C, [R.] Keyes, 1915 (Iowa A 
geol. fnm, of N. Mex, pp, 4, 11). Sapelfo qteítes—Msin body of Archeozole 
qtzites below the thick Is section in Solitario Peak region, NW. of Las Vegas 
Thickness 200 ft. [Derivation of name not given.) 


td. Sef, Proc, wol 22, pp. 257-259; Conspectus of 
. I t I 


Sapulpa group. 
Pennsylvanian: Central northern and central Oklahoma 
C, N. Gonid. D, W. Ohern, and L. L. Hutchison, 1910 (Okla, State Univ. Iesenrcts 
bull 3, pp. 6, 11! Sapulpa group.—Inelhudes all beds btw, base of Lenapah bs 


below and base of Pawhuska fm. of J. P, Smith above, 


Named for Sapulpa, Creek Co, 
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Sapulpa sand. 

A subsurface sand, 10 to 40 ft, thick, of early Penn, (Cherokee) age 
in central Okla., said to be sume us Mounds sand, to correlate with 
Dutcher sand, and to He lower than ‘Taneha sand in Sapulpa dist. 
In that dist. the sand below Taneba sand is called Dutcher in Okla, 
Geol. Surv. Bull. 40Q, 1928, p. 141. 


Saracachi formation. 
Awe (2): Mexico. 
k T. Hil, 1904 (Greene Consolidated Gold Co. [Prospeetus], p. 10), 
Saragossa quartzite, 
Probably Carboniferous: Southern California (San Bernardino Mountaius). 


FP. E. Vaughan, 1922 (Calif. Univ, Pub, Dept. Geol, Sci, Ball, vol 13, No. 9, 
(At least 2,500 ft. of rocks (upper 


pp. 244, 3, nnd map). Saragossa qis 


limit unknown) consisting of (descending): 


om 


1, Very heavy-bedded saceharoidal gtzites containing occasional strata of 
Kehist, 

2. Berles of soft biotite and muscovite wehiksts 

i3 vhareidal qtzite, eroksbecded 

4. Sehistm, 200 ft. thick, rather thin-bedded and varying from fine biotite 
sehist to coarse gritty quart-blotite schist; toward top free from dark 


constituents, 
D. Quarteite-pebble egl, Several ft. 
6. White and pink qtzite, so recrystallized aa to have lost all semblance of 
original clastic structure, 120 ft, 
7. Saft decomposed biotite schist, 50 ft. 
Is intruded by granites. Grades downward into Furnace Is, Is probably Si. ot 
Dev, Namel for Saragossa Spring, San Bernardino Co. around which It lw well 
developed. 
A. O Woodford and T. I. Harris (1928) colleeted Miss, fossila from upper part 
of underlying Furnace Is, so that Saragossa qixite ia probably Carb? 


Surnnaüc formation. 
Pre-Cumbrian: Northeastern New York (Clinton and Franklin Counties 


See under Dannemora fm. 


Saratoga sand, 

Pleistocene: Eastern New York. 

A. Witeh, 1850 (Historical, topographical, and agricultural survey of county of 
Washington, IN. Y.J], pt. 3, p. S78), The Saratoga aand fm., for whieh no name 
more definite and appropriate ean probably be given, and which will be readily 
understood without explanation, reaches into Wash ton Co. in SW. part of 
Kingsbury, and occupies all that part of this town and of Fort Edward whieh Is 
S. and W. of Fort Edward Creek, being n tract of nearly 5,000 acres, Tt alo 
extends a half mile S. of mouth of Fort Edward Creek, forming the fats along 


the river here, und occurs in Saratoga and the counties S, of it, Overlioa 
Albany clay. Is composed chiefly of grains of white and of hyaline quartz, more 
zments of hornblende and 
occur tracts of sand similar 


or less rounded and worn, scattered with minute fr 
other miners Along the Hudson and Wood Creek 
tò and which seem to be colemporary with the Sarutoga sands, though some of 


them may be more recent deposits. 


Saratoga chalk. 
Upper Cretaceous: Southwestern Arkansas 
J. C. Branner, 1898 (Am. Inst, Min, Engrs., "Trang, voL 27, pp. 52-59) Saratoga 
chath—Lightgray chalk, outcropping E. of Saratoga, W. of Columbus, N. of 
Washington, and thence E. to near Arkadelphia, Overlies upper White Cliffs 
[Annona] chalk, and underlies cale. ss. or marl [Nacatoch sand]. Thicknesa 20 
to 40 [60] ft. 


According to 1925 nnd 1926 work of IL, W., Stephenson and C, H. Dane, 


the Saratoga chalk is a distinct fm., uncon, underlying Nacatoch sand 
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and uncon. overlying Marlbrook marl (restricted). In some prerlous 
repts it has been treated as a memb. of Marlbrook marl. It is younger 
than Annona chalk. (See C. H. Dane, U. 8. G. S, Press Bull 58823, 
Sept. 10, 1926; L. W. Stephenson, A. A. P. G. Bull., vol. 11, No. 1, Jan. 
1927; and C, H. Dane, Ark. Geol. Surv. Bull 1, 1929.) 

Named for typical outcrops just N., also E., of Saratoga, Hempstead Co. 


Saratoga formation. 
T 


Saratoga series, 


‘Saratogan group. 

Terms that have been applied by some geologists to rocks in Saratocu 
region, N. Y. that are divided into Little Falls dol. Hoyt ls, Theresa 
fm., and Potsdam ss. See also ¢Serceen series 


TRaratogan epoch (or series). 


Discarded name for Upper Cambrian or St, Crolxan series, See U, S. G. 8 
Bull. 769, pp. 96-97. Originally spelled “Saratogian.” 


Sarbach formntion. 
Lower Ordovician; Alberta. 
C. D. Walcott, 1920 (Smithsonian Mise, Coll, vol, 72, No. 1, p. 15). Sardach fte., 
Ord, Alberta. [Walcott fully defined this fm. in Smithsonian Misc, Coll., vol. 67, 
No, 5, p. 450, Mar. 5, 1928. Uneon. overlies Mons fm. ‘Thickness 1,120 ft.] 
P, E. Raymond, 1930 (Am, Jour, Sci, Sth, vol. Z0, pp. 302-307), aasi 
to upper Beckmantown and Mons fm. to lower Boekiinntowa. 


gned this fx, 


fSarceen series, 

C. D. Walcott, 1023 (Smithsonian Mise. Coll, vol 67, No. S, pp, 460—176).  Sarceen 
series (Lower Osorkian)—To replace Saratogan as used by E. O. Ulrich in 
Geol, Soc. Am. Bull, vol 22, 19011 [which included Little Falls, Hoyt, ‘Theresa, 
and Potsdam fms]. Named for Sareee Indian tribe, which ranged in western 
Alberia N, of Blackfeet (Siksika) tribe and hunted up the river valleys to Co 
tinental Divide. Type fm. is Moms fm Faunn of lower Mons is “predominantly 
Upper Camb., but “trilobites midway of the Moua fm. strongly foreshadow the 
change to Ord. fauna," 

P, E. Raymond, 1930 (Am. Jour. Sci., Sth, vol. 20, p. 801), assigned Mons fm. to 
Lower Ord. (Beekmantown). 

J. A. Allan and R, IL. Rutherford, 1934 (Alberta Research Counel] Rept. No, 36 
p. 31). Sarceen aerics is Ord. 


Sarten sandstone. 

Lower Cretaceous (Comanche): Southwestern New Mexico (Deming 
region). 

N. H. Darton, 1916 (U. S. G. & Buil. 618, pp. 19, 48), Barten s5.—Almost entirely 
light-gray massive ss., most of it qtzitic or very hard. Some beds are slabhy, 
and a few contain a little calcium carbonate, Al base more or less cgl., part 
of it containing angular and subangular fragments, ‘hickness in Sarten Ridew 
(type 1oc.), Goat Ridge, and ridges E. of Cooks post office, Deming quad., 300 ft., 
but ib many areas top has been removed by erosion or covered by later deposits. 
Comanche (Washita) fossils from limy beds not far below middle, Overlain by 
Colorudo sh. Rests uncon. on Lobo fm. (Triassic 7), 


Sasakwa limestone member (of Holdenville shale). 

Pennsylvanian: Central southern Oklahoma (Pontotoc and Seminole 
Counties). 

G. D. Morgan, 1928 (Okla. Geol Surv. Cire. 12, pp. 9, 10) and 1924 (Bureau Geol. 
[Okla,] Bull. 2, pp. 103-105). Sasakwa te. memb.—Fossiliferous Is. occurring 
about 35 ft. below top of Holdenville fm, in Stonewall quad., Okla, Its outcrop 
passes through town of Sasakwa. Thickness 1 to 15 ft, Lies 17 to 70 ft. above 
top of Homer Is. memb. of Holdenville fm. 

Named for exposures in Sasakwa, Seminole Co. Also especially well exposed 

in railroad eut and quarry about !4 mi. S. of Sasakwa. 
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fSaskutehewnn gravels 
Pleistocene: Saskatchewan and Alberta, 


hk. G. MeConnell, 1886 (Cannda Geol. Surv., n. s., vol, 1, pp, 70C-71C) 


fSassafras Hiver greensand. 

Upper Cretaceous; Northeastern Maryland. 

W J MeGee, 1888 (U. S. G. S, Tth Ann. Rept., p. 612). Sassafras River green- 
sand.—A nenrly homogeneous massive bed of richly glauconitic sand, with glau 
conite diminishing somewhat near base, More or less ferruginous, but destitute 
of distinctive bedding, Thickness probably more than 100 ft. No fossils found, 
but it is doubtless Cret. Rests with erosion uncon, on Potomac fm, and is uncon. 
overlain by Columbia fm. Was noted only along Sassafras River for short dis- 
tance above its mouth to Back Creek Neck and on Mauldens Mtn and a few 
neighboring eminences, 

According to L. W. Stephenson (personal communication) the beds at 
loeality deseribed on Sassafras River include Magothy, Matawan. and 
Monmouth fms, all of Upper Cret, age. See U. S. G. S. Tolchester folio, 
No. 204, and Dover folio, No. 197. Is same as Severn fm. of Darton, 


Satan tongue (of Mancos shale), 

Upper Cretaceous: Northwestern New Mexico (Gallup region). 

J. D. Sears, 1924 (U. S. G. S. Bull. 860A) The upper tongue of Mancos sh. 
(marine) that grades laterally into Hosta ss, metab. of Mesaverde fm. in part of 
aren from Gallup eastward toward Mount Taylor is here named Satan tongue of 
Mancos sh., because itg beginning and growth are well shown in Satan Pass. Is 
of Colorado age, 


Satanka shale, 
Permian: Southeastern Wyoming and northeastern Colorado, 
N. H. Darton, 1908 (Geol. Soc. Am. Bull, vol. 19, pp. 430, etc). Satenka sh.— 
Red sh. with 10-ft. bed of gyp. a short distance below top and a 15 ft. bed of 
gyp. 25 ft. lower in fm. ‘Thickness 200 to 232 ft Underlies Foree ls, and 
overlies Casper fm, Named for R. R. station m few mi, S. of Laramic, Wyo. 
[Albany Co.] 


See under Chugwater fm. 


1Sutilin formation. (Of Columbia group.) 

Pleistocene: Georgia Coastal Plain. 

J, O. Venteh and L, W. Stephenson, 1011 (Ga. Geol. Surv. Bull. 26, pp. 60, 424, 434— 
445). Satilla fm.—Latest Pleist. deposita in Ga. consisting of coastal-terrace 
deposits and fluviatile or river-terrüce deposits. Thà coastal deposits lie upon a 
wave-cut terrace which extends 20 to 30 mi. back from present ocean al elevations 
of 15 to 40 ft. above sea level. The western limit of this terrace or plain is 
marked by the high sand ridge E. of Folkston, Charlton €o. and by the escarp 
ment at Waynesville ond Mount Plensint, Wayne Co, and at Walthoursville, 
Liberty Co. Is first marine terrace The deposits on Satilla plain rest uncon. 
on Plio. or Mio. strata. They consist of greenish and bluish marine clays; gray, 
white, and yellow sands; and thin layers of gravel; all unconsolidated. Thick- 
ness 15 to 50 ft. The relative ave of fm, with respect to the older Okefenokee tm. 
is determined by its topographic position and not by strat. sequence or paleon- 
tologie evidence, The Satilla fm, is fossiliferous; the topographically higher 
Okefenokee fm. is not fossiliferous. The jstuviatile deposits form low terraces 
along larger rivers of Coastal Plain, and consist of unconsolidated sands, clays, 
and gravels which merge coastward into murine or fluviomarine deposits. The 
river terraces are comparatively flat plains from 10 or 15 to 40 or 50 ft. above 
the rivers, and vary in width from 300 or 400 yards to nn original width of 8 
or 10 mi. Thickness 10 to 40 ft. Included in Columbia group. 


Named for development along both sides of Satilla River, in Camden and 
Charlton Counties 

The Pleist. terrace deposits of Atlantie Coastal Plain from Del. to Fla. 
nre now divided into the 7 fms. enumerated under Columbia group, and 
Satilla and Okefenokee fms. have been abandoned, 
151627*—38— —14 
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Satsop formation. 


Pleistocene: Western Washington 

J, H. Breots, 1914 (Geol. Soc, Am. Cordilleran sect, abstract of meeting in 
1914) and 1915 (Geol Soc. Am, Bull., vol, 26, p. 131), Satsop fm.—Grand 
posit widely distributed along Wash, const nnd in Chehalis Valley, but not feand 
in Puget Sound region. 

J. H. Bretz, 1917 (Geol Soc, Am, Bull, vol, 28, No. 1, p. 170). Sateop fm. is 
widespread fiuviatile deposit in river valleys of SW. Wash., in Columba Jti 
Valley for at least 200 mi. above mouth, and in lower Willamette Valley of N 

sit exposed at internis along almost entire Paci 

xtends inland ss far as Yakima Valley, on E. tta 
atal ph 


uw 
|j 
y 


Oreg. and is a coastal de 
coust of Wash, and Orez 
of Cascade Mtns of Wash From strat. relations and fossils the i 
je known to be Quat. 

J. H. Bretz, 1917 (Jour. Geol, vol, 25, pp. 446-458). Satsop fm. is here extended 
to cover that Qunt. fm. of Pacific const whose minimum limite reach from Strait 
Juan de Fuca N. of Wash, to Coquille Valley, within 80 mi, of Oreg.-Callf. Ime. 
Typo section 1s Sntsop Valley, u tributary of halis Valley "Thickness 300 
In Chohalis Valley )0 ft. ) f Grays Harbor, t. in Wilapa Bay reglon, 150 ft 
nt least in Cowlitz Valley, 500 at least alomg Sandy River, 500 at Angels Rest, 
700 in Benson Plateau, Cascade Range. At The Dalles 
local phase of Satsùp fm. is 1,000 fr. thick. The 
nod older rocks It was mapped ty Ralph Arnold ss Pleist. 
Clay, In Columbia Valley it rests on eroded Columbia River lava, 


( 
m 
ii 


what is regarded us a 


rests uncon. on Tert 
avcl, sand, and 


Satsop fm, continued to be ussigned to Pleist. until 1921, when Bretz 
(Geol. Soe. Am, Bull., vol. 32, pp. 86-37) assigned it to Plio. or Pieist. 
In 1427 (Sci, n. s., vol, 66, p. 2: nnd 1920 (Geol. Soc, Am, Bull, vol. 
40, p. 177) J. P. Buwalda and B. N. Moore assigned the beds that had 
been called Sataop fm. by Bretz in Columbia River gorge to late Tert. 
(Neocene). In 1930 (Carnegie Inst. Wash. Pub. 404, pp. 11-26) Buwalda 
and Moore assigned to middle Neocene the beds in Columbia River 


gorge that had been called “Satsop fm.” and applied to them the name 
Hood River cyl, stating that they are now known to be older than type 
Satsop of Chehalis Valley, Wash., 100 ini. distant, and that they rest on 
Columbia River lava aud underlie the Dalles beds. They stated: “It Is 
the Portland delta gravel and related deposits to the north and south 
whieh constitute the Quaternary valley iL" This appears to make 
Satsop fm. (restricted to Pleist. deposits) same as their Portland delta 


krnvel, 


Saturday Mountain formation. 


Upper Ordovician : Southern central Idaho (Custer County), 

C. P. Ross, 1932 (Idaho correlation chart compiled by M. G. Wilmarth) Saterday 
Mtn fm—Dark massive dol. interbedded with argillite and shaly dol, in part 
enrbonaceonus Thickness 3,000 (1) ft Contalns same fauna us Fish Haven dol. 
of SE. Idaho, but lithology js different. Underlies Laketown dol nnd overlies 
Kinnikinic qtzite. Named for Saturday Mtn, on W, wide of lower course of Squaw 
Creek, on W. border of Bayborse quad. 

C. P. Ross, 1934 (Geol Soc. Am, Bull. vol. 45, p. 952, cte). Saturday Mín fm.— 
Named for ridge that Hes W. of lower Squaw Creek, near middle of W, bdr of 
Bayhorse quad., where it consista dominantly of more or less haly dol, and mag 
|», mostly black on fresh fracture, Usually surficially bleached to dirty buff and 
locally stained brown. Thickness 300 (T. 12 N., R. 19 E) to 2,000 ft in W 
part of quad Younger than Kinnikinie gtzite and older than ‘Trail Creek fen 
(Sil). Fossils. 


Saucesian stage. 


Tertiary: California. 

See under Zemerrian stage, R. M. Kleinpell, 1984, 

H, G. Schenck and R. M. Kleinpell, 1986 (A, A. P, G. Bull, vol. 20, No. 2, p. 224 
etc). Savocaian stage includes middle nnd upper members of Rincon xh. middle 


Tomblor, ete. 
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tone member (of Cook Monntain formation). 
Eocene (middle): Northeastern Mexi 


Saucitoe sant 


(Tamaulipas). 


W. G. Kane and G. B. erbart, 1035 (A. A. P. G. Bull., vol. 19, No, 9, p. 1384). 
Beuwclto 55., top memb, of Cook Mtn in section along Rio Grande from San 
Pedro de Roma on Mexican side from Roma [Sturr Co.], Tex. Consists of 04 fr. of 
medium coarse-grübned poorly bedded gray ea, [Derivation of name mot stated. ] 


Sauer Dough sand. 
A local sand bed, about 10 ft. thick, in Vaqueros ss. of Coalinga dist., Calif. 
It is uppermost sand in some wells along W. edge of sec, 22, T. 19 8, R. 
15 E, and lies about 40 ft. above Pulaski sand. 


Nauzeen clay. 

Pleistocene: Ontario. 

wW E, Logan, 1863 (Canada Geol. Surv lepts, 1842-63, pp. 887, 896-007, 509), 
Saugeen olai, the upper of the two divisions of stratified clays which overlie the 
boulder fm, or glacial drift of Western Canada [Ontario], i» a fresh-wnler de 
posit, well exposed along Saugecn River, With exception of a yellow band some 
times found at top, it consista of a thinly bedded brown calc. clay, in layers gel 
dom more than an in, thick, separated by thin partings of drab or olive color ; in 


Places this clay div. is underlain by beds of sand, and In certain parts of it» dis 
tribution if is also tnterstratified with sands and gravels In two or three fn- 
stances freshwater shells have been fonnd in beds npparently belonging to this 
div. Hests uncon, on the blue Erie clay. On shore of Lake Erie the Erie and 
Saumeen clays ure well exposed They apparently belong to a distinct basin, so 
that their relutiong to lower and upper divisions of the stratitied drift of enstem 
Canada and Vt. cannot yet be determined, The Saugeen clay is eonsidered to 
be older than Artemisina gravel 
J. W. Spencer, 1888 (Am. Geol, vol 2, pp. 294-297). Upon the Erie clay resta 
the more sandy yellow and brown Saugen [Saugecn] clona, a name including a 
group of clays ‘These stratified deposits of interior of continent are probably the 
equivalents in part of the more eastern marine Champlain beds, but their exact 
relationship has not been made oot Some of the included beds are doubtless the 
deeper Jacosrrine equivalents of some beaches of the next series. 
J. W. Spencer, 1892 (Phil, Soc, Wash, Bull., vol, 11, p, 500),  Amongst the deposits 
of the lnter Plelst, period there is n welbstratiüed, hardened brown clay charged 
Hh pebbles which are more or leas glaciated, resting upon the typieal blue 
boulder clay N. of Toronto. In Canadian classification of the Pleist. deposits there 
ja no place for this deposit. Indeed, all stratified deposits of this region need re 
vision, in 1 *" geology during last 20 
years. Thus, the Saugen clay is resolvable into thr series, The relation of all 
the clays to the older beaches requires apecial study, os some of them may repre 


t of progress that has been made In sur 


went deep-water deposits of the Beach epoch, while some of the later beaches rest 


upon such clays. 

H. M. Ami, 1900 (itoy. Soc. Canade Proc. and Trans., 24 ser, wol, O, sec, 4, p, 222). 
In Ontario the boulder clays nre superimposed by the Erie clay, which in turn fs 
overlain by the Seugeen oloy avd sands 


Saugus formation. (In Pernando group.) 

Pleistocene (lower): Southern California (Los Angeles County). 

O. U. Hershey, 1902 (Am. Geol, at series 
2000 ft. thick, of unlithified sand, gravel, and clay, stratified, water-worn, and 
water-depost ted Te sn alluvial deposit, a river delta progressively sinking, 
Splendidly exposed in railway cuts in Soledad Canyon near Saugus, Los Ang 
Co, Conformably overtica Soledad diy, 

W. & W. Kew, 1f (A. A. P. G. Bull, vol. 7, pp. 411-420) and 1924 (U. S. G. S. 
Bul. 753, p. Sl). Saugus fm, was first recognized by Hershey as “Saugus division 
of the upper Pliocene series" In previous repte the Saugus deposits have been 
included in Fernando fm., of which they constitute the upper uncon. part. In 
this rept the Saugus deposits are trented ns a distinct fm. and Me Fernando im 
made a group. In most places the Saugus fu reais uncon. on the Pico, the lower 
fm. of Fernando group, and le uncon, overlain by Mlelet. terrace deposits, Is of 
upper Plio, aud lower Picist. age. Fauna is younger than Pico fauna. 


vol; 29, pp. 340-272). Saugue div—t 
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J. E. Raton, 1028 (A. A P. G. Bull, vol. 12, No. 2, p. 123), atnted that Seugwa fm 
grades up into San Pedro fm. (restricted) in deeper parts of Ventura and Los 
Angeles Basins. 

J. E, Eaton, 1031 (A, A. P. G. Bull, vol. 15, No. 4, p. 381). Saugus of U. 8, G. 8. 
iul 753 is an undiff. succession of pre-San Pedro, San Pedro, and Hall Canyon 
age. A characteristic fauna was fisted, however, from basal (pre-San Pedro) part 
on Wy, The name Saugus has priority, regional siguifieance, and utility only 

when restricted to basal unit of pre-San Pedro age, which carries type fauna. 

Writer usea the name in this restricted sense, As restricted the fm. ix dominantly 

n poorly bedded, somewhat coarse-grained clastic succession, which commonly 

contains more clay than does overlying San Pedro, Rests on Pleo with very sharp 


contact. 

. S, Grant and IL R. Gale, 1931. (See under Ventura sands.) 

W. P. Woodring, 1 (16th Int. Geol. Cong. Guidebook 15, pL 2, p. 35), showed 
Saugus fm. (restricted to marine and nonmarine deposits of lower Pleist a) of 
Los Ang: s Basin as older than San Pedro sand [restricted], and the Saugus of 
Sania Ynez Range, Santa Clara Valley, and Simi Valley ns including, in upper part, 
the equiv. of the San Pedro restricted, The deposits of upper Plio, age that had 
previously been included in the Saugus were here transferred to underlying Pico 
fm. On p. 49 W. 8. W. Kew stated: Saugus fm. was deposited in a shallow basin 
und embraces both marine and nonmarine depoxlix; at type section it is mainly 
nonmarine, but in Ventura Co, the lower part contains eral marine faunal 
zones of Pleist, age, [This is present approved delinition of U, S, Geol Survey. ] 


tSaugus granodiorite. 


‘Saugus quartz diorite. 

Karly Paleozoic: Northeastern Massachusetts. 
applied Sowgus to n quartz 
1817) re- 
anodtortte 


C. H. Clapp, 1910 (Igneous rocks of Essex Có, Mass) 
diorite and to a granodlorite B. K. Emerson (U. S. G. S. Bull. 
named the quartz diorite Vewburypart quartz diorite and showed the 


nediorite 


to be same us Dedham g 


Sault St. Mary sandstones, 
A name applied by A. R. C. Selwyn (Sel, vol. 1, 1883, p. 11) to the Upper 
Camb. ss. (Lake Superior s8.) of Sault Ste, Marie region. Mich.-Ont, 


Saunders formation. 

Pre-Cambrian (lower Huronian): Northwestern Michigan (Iron River 
district). 

R. C, Allen, 1910 (Mich. Geol. and Biol. Surv. Pub. 3, pp. 33, 36). Saunders fm— 
Cherty dol.; massive white and pink dol. ; quartzosi LL; impure carbonate ala : 
qtzites and talcose slates. Thickness 3,700-- ft. Underlies, with possible uncon.. 
Michigamme sl, and uncon, overles Archean, Named tor [exposures E. of] 
vilage of Saunders, in Iron Co., Mich. 


Sauquoit beds. 

Silurian: East-central New York. 

G. H. Chadwick, 1918 (Geol Soc. Am. Bull, vol. 20, pp. 332, 841), Seuquolt beds — 
“This name is temporarily extended over all the sb. and ss, beds between Oneida 
cgl. and the oolitic ore bed in Oriskany and Sauquolt Valleys, where it is about 
100 ft. thiek, with type section on Swift Creek, north of Sauquoit village and in 
ita vicinity. It may be desirable later to reatrict the term to some definite unit 
within this series, in which are probably present true Sodus, Martville, and 
perhaps Maplewood and other horizons," Fossils listed 

E. O, Ulrich, 1926 (Md. Geol, Surv, SIL vol, p. 1 “The matter of x geographic 
name for the Middle Clinton of N. Y. is in doubt," "Chadwick's nume Sauquolt 
may then be the one that will finally be adopted," [See further explanation under 
Clinton fin.) 


Sausalito chert. (In Franciscan group.) 
Jurassic (2); astern California (San Francisco region). 
R. Arnold, March 1902 (Sci., n. s., vol 15, table on p. 410), Sausalito 
radiolarian, 900 ft. thick. [Shown in table as underlying Marin sw, ove 
Bolinas s&, and ss 4 subdivision of the Franciscan] 
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A. €. Lawson, February 1903 (Geol Sos, Am, Bull ,FVoL 13, table on pp. 544-545) 
[Same as ubove,] 

C. Lawson, 1914 (U. 8. G, & San Francisco folio, N 
Radiolarlan chert, prevailingly dull brownish red, espe 
evenly beddod parts, bar Inclodes some rock of yellow, green, and other colors, 
inferbedded with thousands of thin layers of sh. Underlies Marin ss. and overlies 
Cahill ss. Included in Franciscan group. 


Sausalito chert.— 
ly in thicker and more 


A. 


Named for exposures W. of town of Sausalito, on Marin Peninsula, 
Marin Co, 
Suvage formation. 
Pennsylvanian: Northeastern West Virginia and western Maryland, 
N, IL Darton and J. A. Taff, 1806 (U. S. G. S, Pledmont folio, No. 28). Searage fm— 


Nenrly equally divided btw. sa. and sh.: contains 4 coals of economie importance, 
and 2 thin beds of ls, the upper of which is 5 ft. thick and lies 53 ft. below top 
of fm. Thickness 120 to 100 ft. The roof of the coal bed commonly known 


an Gfoot bed or Davis seam is top of fm., and base rests on upper ss. and cgi. of 


Mlinekwater fm Is overlain by Bayard fm. Savage River has cut through 
Savag 


e fm 


vage fire clay. 
See Mount Savage fire clay. 


Savanna sandstone, 
Pennsylvanian (Allegheny): Eastern and central southern Oklahoma and 
western Arkansas, 
J. A. Taf, 1599 (U. S, G. 5. 19th Aun. Rept., pt. 8, p. 487), Saranna sx —Shales, 
with 6 heavy ridge-making sss, DO to 200 ft. thick, the ws, at top and base being 
the distinctive feature of the fm. Weing 
MeAlester sh. and underlies Boggy sh 


umuslly thicker than the otber ss» 
the sss, ‘Thickness 1,150 ft, Overlics 


This name was later misapplied in Ark., as explained under MeAlester fm. 
Named for Savanna, Pittsburg Co., Okla., which is located on the fm. 


Savant group. 
Pre-Cambrian: Ontario. 
E. 8S. Moore, 1929 (Geol, Soc, Am, Bull, vol. 40, p. 551) and 1930 (Ont. bept 
Mines J7th Anm. Rept., vol 37, pt. 4, p. 50). Occurs In Lake Savant area, 140 
ml NW, of Lake Superior 


Saverton shale, (In Kinderhook group.) 

Mississippian: Northeastern Missouri, southeastern Iowa, and western 
Illinois, 

C, [R] Keyes, 1912 (flown Acad. Sel Proe., voL 19, pp. 149, 151, 103-150) 
Saverton ah.—HBlue shales, 2 to 75 ft, thick, underlying Louisisna Is. and overlying 
Grassy (black) sh. Usually included in Grassy sh. [Grassy Creek sh.] 

R, C, Moore, 1928 (Mo, Bur, Geol and Mines vol 21, 2d serm, pp. 282, ete), stated 
that Saverton sh. (Miss.) is well developed in Pike and Calhoun Counties, western 
Ti, A. H. Bell, 1932 (JIL Geol. Surv. Presa Bull 24), gave 47 to 83 ft. of 
Snverton eh. in wells in Warsaw area, Hancock Co, DI. and inelnded it in 
Kinderhook group, as did HK. C. Moore, 1935 (Rept. Oth Ann. Field Conf, Kans, Geol 
Soc, p. 245), 

J. M. Weller (193%) proposed to redefine this fm., as explained under Grassy 
Oreck ah 


Some writers have included this sh. in Dev. ; others have included it in Miss 
The U. S. Geol, Survey has recently (June 1987) assigned it to Kinderhook 
group. 

Named for exposures in vicinity of Saverton, Ralls Co., Mo. 


Savoy schist. 
Ordovician: Western Massachusetts and southeastern Vermont, 


B, K. Emerson, 1892 (U. S. G. S. Hawley sheet, i e. proof sheets of geol, maps and 
text Intended for a geol. folio, but never completed and published in that form, 
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although cited in U. S. G. & Bull 101, 1902). Savoy schist, sericlte schiet, with 
beds of amphibolite Underlies Hawley schist and overlies Chester amphibolite 

EB. K. Emerson, 1808 (U. & G. S, Holyoke folio, No 50; also U. & G. 8. Mon. 20, 
pp. 156-163 0 and pl. 34). Savoy achist—Sericite schist with garnet anit 
chlorite le ly developed, Underlles Hawley schist and overlies Chester amphibo 
lite. Thickness 5,000 ft, (7) [Sce also B. K. Emerson, 1917 (0, S. G, 8, Bull 


ROT, p. 42).] 
Named for development in E. part of Savoy Twp, Mass. 


Sawatch quartzite. 
Upper Cambrian: Western and central Colorado. 


G. H. Eldridge, 1894 (U. S, G, S, Anthracite-Crosted Butte folio, No, 9).  Nawateh 
qizi Lowest sedimentar In region Lower dir, consista of 50 to 200 ft. of 
white qtzite with a persistent cgl. of pure white quarts üt base Upper dí 


to 160 ft, of red ferruginous and somewhat cale, ss. composed 
chiefly of quartz and feldspar with small amount of mica A green gliuconitic 
mineral occurs Im both divisions but more abundantly in upper diy., which also 
containa a few fossis of Potsdam type. The upper div, is absent at head of 
Taylor Creek The Sawáateh rests on Archean granite and gneiss and ts overlain 
by Yule ls. Named for 


consists of 30 


persistent oceurrenee around flanks of Sawatch Range 


The upper red sandy and shaly beds of Sawateh qtzite are in some ar 
and “red enst beds" In Leadville region 


known as “transition shales 
they have been named Peerless sh. memb 


Sawnteh schist. 
Pre-Cambrinn: Central Colorado (Sawateh Range), 
J. T, Stark and F. F. Barnes, 1939 (Colo, Scl Sac, Proc., vol 13, No. 8, pp. 


400—470, map). [See description under Holy Cross achist.} 


fSawatchan series, 
Upper Cambrian: Colorado, 
C. [I.] Keyes, 1924 (Pan-Am. Geol, vol. 41, pp. 281, 286) The upper serie of 
Cambric period in Colo, Divided (descending) lato three wonamed fms. S 150 
ft.; qtzites, 400 ft; and egis, DO ft. “An adaptation of Wdridg ute" 
vnteh qtzite]. These rocks encircle BSawatch uplift in central part of 


Sawback formation. 

Lower Ordovician (*) and Cambrian: British Columbia and Alberta. 

R. A. Daly, 1918 (12th Int. Geol Cong. Guidebook 8, p. 120); also J, A. Alla 
p. 182 of same book; also J. A. Allan, 1914 (Canada Geol Surv. Summ. Jtep! 
1912, p. 17 [In all these repts Sawback fm, was aseigned to Dev] 

L. D. Burling and J. A. Allan, 1916 (Canada Geol Surv. Summ. Rept. 1915. pp 
tü, 101), assigned this fm. to Caml, which Is where it i$ now placed by all 
workers 

EK. M. Kindle, 1924 (Pan-Am. Geol, vol, 42, p. 117) The Sawbdeck fm. of Banff 
Alberta, embraces Mons, Lyell, and Sulivan fme [Wateott in 1920 assigned 
these 3 fms. to Camb., but Inter he aseigned Mons fm. to lower Ozarkian of 
Ulrich In 1850 (Am. Jour, Sci, 5th, vol. 20, p Ny P, E, Raymond assigned 
Mous fm. to Lower Ord (IDeekmnantown), but, so far as records show, the Lyell and 
Sullivan fms. are still assigned to Upper Camb,] 


Sawbackian series. 
€, [R.] Keyes, 1924 (Pan-Am. Geol, vol. 42, pp. 2 
thick, of Late Cambrie age, lying uncon. below Si 
above Paget fm.. of Late Cambric asi "For present the Sawback fm. is best 


288, 289). Dol., 1,700 ft 
'rbrook]nn series and uncos 


treated having serial rank." 


as 


Sawridge formation 
Upper Cretaceous ; Alberta 
J. A. Allan, 1919 (Canada Geol Surv. Summ. Rept, 1918, pt. C, p. 1I), and 
(Alberta Research Council] Rept. No. 30, p. 20) 
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Sawyer limestone member (of Waxahatchee slate). 
Paleozoic or pre-Cambrian: Eastern Alabama 
C. Butts 1926 (Ala. Geol Surv. Spec, Rept. No. 14, map, p. St). Sawyer ts 
memb. of Talladega el.—Thick bedded fuc-grnined Lbiubih-gTay is. in places n 
highly variegated marble, 100 to 500 ft. thick, occurring in lower part of Talla 
dega si No fossils Li abour 4,500 ft. above base of Talladega sl [In 
Montevallo-Columbiana quads. this ls. ls a memb, of Waxahatchee gl] 


Named from fact it underlies Sawyer Cove, Shelby Co, in Columbiana 
quad. 


Sawyer quartz syenite. 
Devonian or Carboniferous: New Hampshire (Belknap Mountains). See 
1936 entry (D. Modell) under White Min :iagina series, Named for farm 
at W, base of Gunstock Mtn. 


Sawyer Hill moraine. 
Pleistocene (Wisconsin stage): Northeastern New York (Essex County). 
Named for Sawyer Hill. See N, Y. State Mus Bull, 157, 1916 
Saxet sand, 
A subsurface sand in Frio clay of Driscoll pool, Duval Co. Tex. 
Saxinn series, 
Upper Cretaceous: Northwestern Town. 


C, [R.] Keyes, 1f (Pan-Am, Gool., vol, 43, p. 800), The chalk beds repres 
by Crill and Niobrara fms, which doubtless come together at to very 
distance E. of Missouri River, nnd where they should unquestionably be 
tinctiy recognized by special tithe, under some 


uch name ax Sarian series, from 


locality of easternmost known outcrops of the terrance in lows 


'nva saind. 

A paleontologic term applied in early repts on New England region to beda 
of Pleist, marine sand containing the fossil Savicare rugosa and said to 
underlie 7 Leda clay (also paleontologic) and to form part of t Cham 
plain epoch. 


Saxton conglomerate member (of Chemung formation) 
Upper Devonian: Central Pennsylvania (Blair and Huntingdon Counties) 
€. Butts, 1918 (Am, Jour. &cL, 4th, vol 46, pp. 523, 555) Serton col, memb. 
(of Chemung fm.).—lntrodueed to replace [I. C.] White's name Lackawaxen egl, 
in Blair and Huntingdon Counties, a& it seems very uncertain whether this egl 
is sume as typical Lackawaxen. Exposed in and about Saxton, Huntingdon Co. 


Saxton shale. (In Catskill formation.) 

Upper Devonian: Central southern Pennsylvania (Bedford County) und 
eastern. West Virginia 

D. B. Reger, 1027 (Geol. Sor, Am. Iuil, vol. 38, pp, 157, 
Green ah., carrying fossil plants, Jocated in upper part of Cnt 
Riddlesburg, Bedford Co, Pa., where ita visible thicknese is 5 ft. and where it 
lies 880 ft. below base of Berea ss. or top of Catekill Well exposed on N. aide 
of deep cut, Mas been recognized by writer at localities [mentioned] in Dauphin 
Monroe, Westmoreland, Indiana, and Cambria (near Johnstown) Counties, Pn, 
also in Morvan and Randolph Counties, W. Va. Distance below base of Pocono 
varies from 100 to 800 ft, Muy correlate with Montrose red sh. or with Puupuck 


Nas 


cl series at 


as 


Sayabec formation. 
Silurian: Quebec (Matapedia Valley). 
G. W. Crickmay, 1932 (Am. Jour, Scl, Sth, vol. 24, pp. 565-395) Rayabeeo [m.— 
Gray, dove-colored Ta., typically exposed at a quarry on shore of Lake Matapedia 


3 mi. E. of Naynbee, where it consists of a lower part made up of nearly un- 
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fossiliferous aren. Is. and dol, and an upper part of fossillferons dense argill. is 
Thickness exposed 290 ft., but may be 500 ft. thick.  Conformably overlies Val 
Brillant fm. and conformably underlies St, Leon fm. Fossils (lated) 


Saypo limestone member. 

Mississippian: Northwestern Montana. 

C. F. Delss, 1933 (Mont. Bur. Mines and Geol. Mem. 6, pp. 46--). Seppo te memb — 
In lower part of Madison ls. Thickness 72 to 141 ft Lower 91 ft, is shaly fine 
grained argill, Iss, interbedded with white smooth and thicker-bedded argil. Isa. : 
weathers brighe buff. Overlying 20 ft. is massive thick-bedded gray erinoldal Ise 
that weather gray. Upper 30 ft. is massive ehocolate-colored erinoidal lss., thi 
bedded in upper part and thinner-bedded in lower part. In Pentagon Mtn 
the very top of the Saypo is a thin zone of shaly thin-bedded tan 1s. crowded! 
with poorly preserved fenestellid Bryozoa.  Underlies Dean Lake chert memb 
and overlies Silvertip cgl, basal memb of Madison Named for Saypo quad., 
over much of whieh it is well exposed, Type loc. on S, side of upper part of 
Pentagon Mtn, SW 44 sec. 14, T. 4H. 12 W., where it forms a bulf-colored, 
relatively gentle slope beneath the harder Dean Lake chert, 


va 


Senjaquada limy shale, 
Silurian: Western New York. 
G. H. Chadwick, 1917. (See 1917 entry under Bertie la, memb.) 


Derivation of name not stated. 


TScalent series, 
Nongeographie name introduced by H. D. Rogers in 1858 (Geol, Pa., vol. 1, 
pp. 106, 184-126+-, and vol, 2, p. 7564). Divided into (descending): (1) 
Rcalent la. (Water Lime group of N. Y.), 250 ft. thick on the Juniata: 
(2) Secalent grey marts., 800 ft. thick on the Juniata; and (3) Scalent 
variegated maria, about 400 ft, thick on the Juniata. Nos. 2 and 3 stated 
to “probably represent Onondaga salt group of N, Y." 


tSealent limestone. 
*Scalent maris, 
See under f5calent series. 


Scanlan conglomerate. (Of Apache group.) 
Pre-Cambrinn: Central Arizona. 


F, L. Ransome, 1003 (U, S. G. S. P, P. 12), Scanlan egt.—Imperfeetly rounded 
pebbles of glassy vein quartz with an occasional small flake of schist, held 
together by an abundant pink matrix consisting of cleavage particles of orthoclasy 
or microcline and quartz. ‘The material appears to have been of local derivation 
and to represent the surficial detritus of the ancient granitic plain, slightly 
reworked by waves of nn encroaching sea, Named for Scanlan Pass, Globe quad., 
through which the trail passes just E, of Barnes Peak, Basal fm. of Apache 
group. Overlies, uncon., PInnl schist. 


Scarboro beds, 
Pleistocene; Ontario, 
A, P. Coleman, 1907 (10th Int. Geol. Cong.. Mexico, 1906, p 1249), and 1909 (Ont. 
Bur. Mines Ann, Rept., vol. 18, pt. 1, p. 297), Included in Toronto fm 


Scarboro phyllite. (In Casco Bay group.) 

Carboniferous (Pennsylvanian?) : Southwestern Maine. 

F. J. Katz, 1017 (Wash, Acad, Sei, Jour., vol. 7, p. 198). Scarboro phyllite,—A car 
bonaceous serite phyllite, Included in Casco Bay group. 

F. J. Katz, 1917 (U. S, G, 8. P. P. 108, p. 171). Sourhoro phytiite-—Uniformly fine 
grained sericite phyllite, chiefly dark bluish gray to black from presence of biotite 
and carbonaceous matter, but locally light gray and white in upper half of fm 
Typically not siliceous. In places somewhat gurnetiferous, and dark-colored parts 
are in general heavily impregnated with pyrite, Vein quartz in chunky lentiche 
and irregularly contorted seams is characteristic, as are knobby and undulatory 

cleavage surfaces, Estimated thickness 200 to GOO ft, Belongs to Casco JY 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 1939 


group, Overlies Diamond Island sl and, in pinces, Cape Elizabeth fm, Con- 
formally underlies Spurwink Is. Assigned to Penn, (7), Named for exposures 
in Scarboro, Cumberland Co. 


Scarboro moraine, 
Pleistocene (Wisconsin stage): Southern Oulurio. Shown on moraine map 
(fig, 8) iu U. S. G. S. Ningura folio (No, 190), 1912, p. 17. 
Schughticoke shale, 
Lower Ordovician (Beekmantown): Eastern New York (Rensselaer 
County). 
t. Ruedemann, 1903 (N. Y. State Mus, Bull. 69, pp. 934-000), described the slates 


and in places ealed them Schaghticoke states 
nema beds, Consist of very fine bedded binek and 


outcropping at Schaghtic 
Schagiticoke beds, and Dic 
prevailing dull-greenish to olive siliceous and argill, slates with Intercalations of 
thin beds of hard gray, very fine-grained Is, Assigned to "highest Upper Cam 
bric." 

J. M, Clarke, 1903 (N. Y. State Mus. Hob, 19, chart), «howed Sehaghticoke ah. ns 
topmost Camb, fm. in eastern N, Y 

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb, 19, p. 32 and chart). Schaghticoke sh 
(208 Ruedemann) —Typleally exposed along Hoosie River at and in vicinity of 


Schaghticoke, Rensselaer Ca Fauna characterised by Dictyonema Jflabeliiforme, 
which is considered by some Buropenn geologists as marking closing stage of 
Cambrie time, tut by others ae belonging to early Ordovielo, Is here included in 
Ordovicie, Lowest Ordovicic tm. in eastern N. Y. 


R. Ruedemann and H, P. Cushing, 1914 (N, Y, State Mus, Bull, 169, p. 78). Schagh 
ticoke sh, assigned to Beekmantown, Consists of licht ecnish-gray glazed argill. 
sh., that weathers light drab or whitish, with interealations of light bluish-gray 
sandy sh, and streaks of black sh, containing graptolites, Older than Deepkill sh 
[In 1921 (N. Y. State Mus S p. 190) Ruedemann classified this eh 
ns lowest Beekmantown.] 

R. Ruedemann, 1920 (Am, Jour, Sci, Sth, vol, 20, p. 311).  NehaghticoRe ah, ia 


basal fm. of Ord. 
R. Ruedemann, 1929 (Geol Soc, Am, Bull, vol 40, p 414), showed thie sh. as 
basal Beckmantown, us beneath Deepkill sh. and as uncon. above Nassau (Lower 


Camb.). 

W. Goldring, 1931 (N. Y. State Mus, Hdb. 10, pp. 269-270), Schayhticoke ah, 
contains 2 graptolite zones, one of which occurs in Canada and Europe, where 
it is considered by some as early Ord. and by others as latest Camb. Total 
thickness unknown; only about 50 It, exposed, but thickness is probably con- 
siderably more, [In tables on pp. 194 and 208 she placed Sehaghticoke ah, below 


Tribes Hill l& and included it in “Cauadian system,” but excluded it from Beek 
mantown.] 


Schell shale, 

Lower Ordovician: Eastern Nevada (Ely region). 
53) nnd 1024 (Pan-Am, Geol, vol. 
nnd overlie Pogonipan 


C. [R.] Keyes, 1923 (Van-Am, Geol., vol. 40, p. 
41, p. 78). Sohel shales, 100 ft, thick, underlie Egan Is 
series im Nev. [On p. 78 of 1924 definition the whales are stated to be basal 
memb. of Mid-Ordoyicie section.}] Named for outerops in full thickness in a fault 
block near middle of Schell Creek Range E, of Ely, 


A part of Pogonip Is, 


Schenectady formation, 

Middle Ordovician (Trenton): East-central New York. 

ih. Ruedemann, 1912 (N. Y, State Mus, Boll. 162) Sehencotady fm.—Olive-gray 
shales more nrgill, than underlying Canajohnrle eh. and contain more £& beds 
than the other ah. fms, of N. Y, Thickness 1,700 to 2,000 ft, Fossila of Trenton 
age, probubly middle and upper Trenton. Formerly cntled Frankfort sh, but 
older than true Frankfort and older than true Utiean sh Type exposures at 
Dettbarn quarries, at Schenectady, and at Aqueduct and Rexford Flats, near 
Schenectady, Does not extend far W, and ends abruptly eastward against the 
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folded region. At Indian Ladder, near Meadowdale, Albany Co., it is uncon 
overlain by Indian Ladder beds, of post-Utica age, Between Central Bridge and 
[Sehoharie Co.] overlnin by Brayman sh., largely if not wholly of 


Howes Care 
Upper Ordovicic age. 

C. A. Hartnazel, 1912 (N. Y. State Mus, Mdb, 19, p. 40). Schenectady beds (mr 
Rucdemann).— beda of shales and ses, typically exposed in vicinity of 
Schenectady, were formerly included with the Hudson Hiver and usually cor 
related with the Lorraine or the Frankfort They overlie Cannajoharic sh. and 

age In Albany Co. tbese beds have at top the Indian 


are of upper Trenton 
Ladder teds, while in Sehoharle Co, the Brayman sh. is above them, West of 
Seheneetady Co, the upper limits nnd exnet relation to higher beds of Utiea 
nnd Frankfort shales have not been established, 
H. P. Cushing and R. Rucdemann, 1914 (N. Y. State Mus. Bull 169, p. 51) 
ite und gas, with interbedded black and gray argil shales, 
a middie and upper Trenton 


Schenectady fm— 

2.000 ft. thick iw Saratoga Springs region Carrics 
faunn. Uncon, underlies Indian Ladder beds and ov 

P. E. Raymond, 1910 (Harvard Coll, Mus, Comp. Zool Bull, vol, 56, pp. 247 
sug wl that Sehenectady fm. is probably to be correlated with the Uthen a 
the unkfort. 

E. Huedemann, 1925 (N. Y. State Mus. Bull, 258), correlated Schenectady beds 

but in 1029 (Geol Soc. Am. BulL, wel. 40, 


| Canajoharie sh 


with upper Trenton and lower Uties 
p. 414) he assigned Schenectady sh. wholly to Trenton and showed Utien as 
absent. 

W. Goldring, 1021 (N. Y. State Mux Iih, 10, pp. 208, 257) Sohentetady beds over 
lie Canajoharle sh. and are older than Indian Ladder beds, of Frankfort age. 
They are now known to be of upper Trenton age 


Sehenley red beds. (In Conemaugh formation.) 
Pennsylvanian: Southwest Pennsylvania. 


M. E. Johnson, 1925 (Pa, Geol, Surv., dth sor. Topog. and Geol. Atlas of Pa., No. 37 
ies and clays, af 


Greensburg quad., pp. Gt, 121) Name applied to the red 
z interval in Conemaugh group bbw. 


variable extent and thickness, oceupylr 
Wellersburg clay and Birmingham sh Bo called because of their excellent exposure 
in Schenley dist, Pittsburgh. Just N. of Blackburn, on Turtle Creek branch of 


Pa. R. R. the Schenley red beds are quarried, and consist of 17 ft. of structureless 


clay underlain by € ft. of clay sh 


TSehloenbaehi beds. 
A paleontologie name applied by R. T. Hill (Geol, Soc, Am. Bull, vol. 2, 


189], p. 515) to Kiamichi fm. 


Schodack formation. 

Lower Cambrian: Eastern New York (Washington and Rensselaer Coon 

ties) and southwestern Vermont (Rutland County). 

R. Ruedemann, 1914 (N. Y, State Mus. Bull. 109, pp. 67-70 and map), Schodack 
shales and twa.—Black shales nnd Ise overlying Eddy HII grit--ull Lower Camb 
Named for exposures 2 ml. 8. of Schodack Landing, N. Y. 

R. Ruedemann, 1920 (Geol. Soc. Am, Bull, vol, 40, No. 2, p. 414), placed S 
Deda Di ith Nassau he 

R. Ruedemánn, 1930 (N. Y. State Mus, Bull 285, pp. 25, 
following downward succession: Schodack shales and bes, Troy shales nnd 
Diamond Rock qtzite, Bomoseen grit, und Nassau beds, On p. 27 he gave followiee 
downward succession: Troy shales and lss., Diamond Rock qtzite, Nassau beda 


»dack 


Is 


h 494, and Map) 


Schodack ah. and 13., and Homoseen grit. 

L. M, Prindle and E. B. Knopf, 1932 (Am, Jour, Sci, 5th, voL 24, p. Nehedack 
fm Thinty bedded Diack sh. containing thin bods of impure blue Is, that enrrics 
fragments of Lower Camb. trilobites: in N, part of Hoosick quad., which establish 

of fm. ns Lower Camb. The black sh. itself has o far yielded only sponge” 

e The fm. is-Sehodack sh, and 1s of Ruedemanu © 


je 


a 
spicules found by D 
Capital dist, N. Y 
conformably overlalu by E: 


ests, with apparent conformity, on Mettawee sl, ane 


Bridge qtzite. 


Schoharie grit. 
Middle Devonian astern New York 
L. Vanuxem, 1840 (N. Y. Geol. Surv. 4th Rept., p. 878) Schoharie layers 
are the layers so abundant in fossils and have furnished such numbers 
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collectore of Schohnrie. Underlie Onondaga 
called Fucoides Cauda-Golli [Esopus grit]. 
L. Vanuxem, 1842 (Geol, N. ¥,, pt. 3, p. 
from which, when long exposed, the carbonate of lime disapp 


Is, and overlie the “argilinecous mask” 


) Sohoharte grit Calc. fine-wrained 24 
withont altering 


ud 


the form of the rock Readily recognized by peculiar mineral characters 
fossils, Underlies Onondaga ls. nnd overlies 4 ln-galli grit | Esopus grit] | Thie 
ia present commonly accepted definition of it] 

E. Emmons, 1846 (N. Y. Nat, Hist. Agric., vol. 1), gave thickness of Schoharie grit 
ns 2 to 4 ft. 


Schoharie 


N. IL Darton, 1894 (N. Y, State Mus, 47th Ann. Rept, pp. 393 Rehohari 
grit A very aren. IB, which weathers to dark-buf or brown porous massive, 
rather tough sandrock. Is à thin memb. Merges into Onondaga le above but ta 
more sharply separated from underlying fm Lopus sf] Is n local deposit, 
developed In vicinity of Schoharie and extending through Schoharie and Albany 


Counties and along enstern outerop to Ulster Co Appatre to be a local phase of 


of Callahan's Corners, 


earlier. Onondaga «deposits, le about & ft. thick % ml 
F. J. H. Merrill, 1898 (N. Y, State Mus, Bull, 4, No. 19) Schoharie git te a Lard 
cale, AR. 5 When freshly quarried looks like a gray Ik; weathers to gritty yellow 

Found only from Cherry Valley castward. Thickness 4 or 5 ft. 

C. 8. Pr m, 1800 (XN. Y. State Mus, 17th Ann. Rept.), assigned thickness of 12 ft. 
to Schoharie grit in Schotarie Co, and 3 fr, In Albany Co. A. W. Geabau, 1903 
CN. Y. State Mus. Bull. 69), reported 200 ft. of Schoharie grit Iu Becraft. Mtn, 
Columbia Co.. N. Y 

C, A, Hartnagel, 1912 (N. Y. State Mus, Hdb, 19, p. 63). Scoheoharic grit ix found 
in Schoharie, Albany, and Otsego Counties and in Hudson River Valley, but does 


nol appear to be everywhere continuous Has extensive fnunn. 


The pre 


ent N. Y. State Survey treats Schoharie grit as a fm. younger 
than its Oriskanian and as underlying Onondaga Is. and overlying 
Esopus grit. (See W. Goldring, N. Y. State Mus. Hdb. 10, 1931, p. 870.) 
This is present definition of U, S. Geol. Survey 
TSchoharie stage. 
Term used by A. W. Grabau (Buffalo Soc. Nat. Hist, vol. 6, p. xviiL 18598) 
to include Schoharie grit and Esopus sh. 
Schooleraft member. 
Silurian (Niagaran): Northern Michigan. 
See under Cordell memo. 
Schooler Creek formation. 
Trinssie (Upper): British Columbia. 


F.H. MeLearn, 1921 (Canada Geol. 8urv, Summ. Rept. 1920, pt. B, p. 2). Asstene 
to Triassic. [AH subsequent repts, by other geolosists, assign this fm, to Upper Tr. ] 


School Land sandstone. (Buried.) 

Ordovician: Northeastern Oklahoma (Oklahoma City field). 

D. A. MeGee and W. W. Clawson, Tr., 1920 (A, A. P. G. Bull, vol. 16, No. 10, pp 
$67, 973-4-), Sehool Lond 48,—4An Ord. oil and gas horizon, ft, thick, lying 
about 220 ft. below “Wiltax” sand in Oklahoma City oil fold, and O fo 20 ft. 
above Hammer-Hnaindl es,  Basnl 30 ft. of School Land os, is often called Molima» 
sand [Derivation of names not atated.) 


Sehooner Head series, 

Cambrian or pre-Cambrian( *) : Southeastern Maine (Mount Desert Island) 

N. S. Shaler, 1889 (U. 8. G. 8S, Sth Ann. Rept.. pt. 2, pp. 1037, 1041, 1060, and map) 
Schooner Head serica-——Micaccous, contorted argill, schiste and arem, sbnles or 
slates, with associated injected rocks, on E. face of Mount Desert Island, extending 
from near Schooner Head to Rodick's Cove, Probably of same age ns Bartlett's 
Island serles of W. side of isiand, but of less distinctly schistose character and 
thicker-bedded ; appears to have originally been more like flags than shales, 
Assigned to Camb. or preCamb. Named for exposures at Schooner Head, E, coast 
of Mount Desert Island, 


On 1933 geol map of Maine, by A. Keith, these rocks appear to be included 
in igneous block labeled "mainly Sil, but some Dev." 
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Schooner Hill facies. 
Name applied by P. B. Stockdale (Ind. Dept. Cons, Div, Geol. Pub. 95, 
pp. 77, 137, ete.. 1031) to a lithologic development of his Loeust Point 
fm. in a part of southern Ind. 


Sehott sand, 
A subsurface lenticular sand in Eocene Yegua fm. (of Claiborne group) 
of southern Tex. Lies 300 ft, below Mirando sand. 


Schramm sand 
A subsurface sand in Pottsville fm. (Penn.) of SE. Ohio. 


Schreyfogel’s limestone, 
Mississippian: Northeastern Pennsylvania (Sullivan County). 
pp. 157. 199) Schreyfogel’s In — 


F. Platt, 1880 (2d Pa, Geol Surv. Rept. G, 
Thin greenish silieeoug ls.. poor and sandy, exposed on hillside 8. of Bebrerfogel's 
Hotel and 170 ft, above level of Loyalsock Creek, Is clearly in Pocono s aml 
must lie 300+ ft, beneath Pottsville cgl. 


Sehroeppel shale. 

See Phoenix or Schroeppel shate, 
Schroyer limestone, (In Wreford limestone.) 
southeastern Nebraska. 


Permian: Eastern Kansas and 

G. E. Condra and I. E. Upp, 1931 (Nebr, Geol, Surv, Ball, 6, 2d ser, p. 33) 
Sehroyer la—Top memb, of Wrefond 1s. Chert-bearing Js, S or 9 ff, thick 
in vicinity of Cambridge, Cowley Co., Kans., and about 20 ft. thick in Big Blue 
Valley, in vicinity of Randolph. Iun Nebr. its max exposed thickness is about 
10 ft in a small creek valley 3 mi, SE. of Wymore. Type loc. on E. side of Biz 
Blue Valley, about 114 mi. below Schroyer, Marshall Co, Kans,  Overlles Havens 
ville gb. and underlies Wymore sli. memb, of Matfield fm. 


Schubert Creek limestone. 
Pennsylvanian: Eastern Kansas and northwestern Missouri, 
R. C. Moore, 1932 (Kans. Geol Soc, 6th Ann, Field Conf, Guidebook, pp. 90, 97). 
As deseribed elsewhere in this Guidebook by Jewett, the lowermost fm. of Bronson 
group includes 3 Is lentila which are named (ascending order) Schubert Creek, 
was apparently studied by Minta 


Critizer, and Snéaber, The Schubert Creek 1& 
and Greene in vicinity of Uniontown as n supposedly authentic representative of 
“Nertha” Is. in Kans., and this rock was correlated by them with the prominent 
la. that appears next below Bethany Falls is. In Kansas City and NW, Mo. dist. 
Latter bed is now ealled &njabnr. [See also under Swope fm.) 
J. M. Jewett, 1992 (pp. 100, 103 of book cited above) Schubert Creek ts 
lly brecciated Lowest memb, of 


La., rather light in color, crystalline, and get 
Swope fm Type loe, on Schubert Creek, btw. Bronson and Uniontown, Kana. on 
U. & Highway 54. Thickness, few in, to 15 ft. Present along line of outerop of 
Bronson group from T. 22 8. to T. 28 3. 

R. C, Moore, 1936 (Kans. Geol, Surv. Bull. 22, p. 80), discarded Schubert Creek is 
(See under Critzer ls.) He appears to include it in bis Bourbon fm 


Schultze granite, 
Probably Tertiary: Central Arizona. 
F. I. Ransome, 1903 (U. 8. G. S. P. P. 12). Scehultze granite, —Granitite or biotite 
granite, Intrudes Pinal schist in Globe quad. Forms the light-colored hills about 
Schultze’s ranch 
F. L. Ransome, 1910 (U. S. G. S. P. P. 115), assigned this fm. to early Tertiary (?) 


Sehumann formation 
Pleistocene and Pliocene (?): Southern California (Santa Maria district). 


ft D. Reed, 1983 (Geol, of Calif., p. 282). Sehumann fm.—Freeh-water beds with 
thin marine intercalation: contains vertebrate fossils suggesting Pleist. Lower 
part may be Upper Plio. Thickness 2,0004 ft. Overlies Dendraster csl. 


(Upper Plio.). 
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"Sehumann fm," is a name in local use 
end of Schumann cut, where the railroad 
It has been dis- 
been deseribed in 


R. D, Reed, 1936 (letter dated May 18) 
for some of the strata exposed near N. 


enters the Casmalia Hille &. of Guadalupe (Guadalupe quad,). 


cusaed at several meetings here, but so far os I know has not 
print. 

H. W. Hooth and S. C. Herold, 19 (Geol, of pat, gis, A. A P. G., p. 156). 
Schumann fm.—Fresh-wnter gravels, sands, clays, and 1s, with sand-dollar bed 
at hase, Of Plio. age Thickness 2,000 ft Encon, underlies Orcutt fm. and 


overlies, with local uncon., Upper Foxen sand, top tm, of Mtehegotn group, 


Schunemunk conglomerate. 
Schunnemunk conglomerate. 
Variant spellings of Shunnwemunk eg used by 
Geol. 2th Ann, Rept, 1902, 


E. €, Eckel in N, Y, State 


Sehuyler soapstone. 
Pre-Cambrian: Central Virginia. 
prel, edition of geol map of Va.) Sehuuler 


A. L Jonas, 1928 (Va, Geol, Surv, 
nround Schuyler, 


poapatone.—tintrusive Into Lynchburg gneiss Mapped at and 


Nelson Co 


Schwatka andesites 

Tertiary (7): Yukon Territory, 

D. D. Calrnes, 1910 (Canada Geol, Surv. Mem. 5, p 42 
Scio sund. 

A subsurface sand, of probable Dev. age, in western N. Y., lying higher 
than Bradford and Richburg sands. 


(In Allezheny formation.) 


Seloto freestone. 
southern Ohio. 


Pennsylvanian: Central 
1850 (Rept. Geol, Reconn, State of Ind 
millstone grit [Pottsville] in Ohio and underlies coal 


D, D, Owen, in 1535, pt. 2, p. 50! Selota 
frecstone resta on cgl. ot 
measures, Bqulv. to Knob freestone of Ind 


Probably named for Scioto Valley, Ohio. 


‘Scioto slates und shales. 
Upper Devonian; Southern Ohio, 
reconnu, State of Ind. in 1838, pt. 2, p. 59). The 


D. D, Owen, 1850 (Rept. geol 
Indiana} is equiv, of Scioto states and 


black sl in base of these knobs [in 
shates, 
Replaced by Ohio sh., better defined and established, 


Probably named for Scioto Valley, Ohio. 


Scioto Valley shale facies, 
Mississippian: Southern Ohio (Scioto Valley). 
J. E. Hyde, 1915 (Jour, Geol., vol, 23, pp. 657, 751-708). Seloto Valley sh. factes 

shnles with thin ss, beds tongwed into them from either 


of Cuyahoga [m.——Arzill. 
Porismouth memb., 253 ft.; Buena Vista sa, memb., ; 


side. Includes (descending) : 
ITenley sh. memb., 200-4- ft. Underlies Logan fm. nnd overlies Sunbury sh. 


Includes Cuyahoga fm. and lower part of Black Hand fm. 


Seloteville fire clay. (In Pottsville formation.) 
Penusylvanian: Southern Ohio. 


1871 (Ohio Geol, Surv. Rept. Prog. 1870, p. 166, pl. opp 2). 
worked at Selotoville. Immediately 


E, B. Andrews, n 
Scioteville fire clay—Fire clay extensively 
oyerlics Logan or Upper Waverly ss 

Well-known economie memb, of Pottsville fm. According to €. S. Prosser 

and W. €, Morse (Outlines of fleld trips in geology for central Ohio, 

1915) the Seiotoville fire clay lies above Sharon coal No. 1 and below 


Connoquenessing ss. memb, of Pottsville fm 
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Scossa slates. 
Jurassic: Northwestern Nevada (Pershing County) 


J Jones, A. M. Smith, C, Stoddard, 1951 (Univ. Nev. Ball, vol L No. 4, pi 
6, 7, 8) Jurassic alates, schists, sss., et that cover great part | dist 
are, for brevity, here called Scossa slates, Riba or bands of hars I in 
tersect the veins and cut obliquely across all members of Soossa 
Scotia ore bed 
Lower Ordovician: Newfoundland 
G. Yan Ingen, 1014 ilrineeton Univ. Contr, to geology o Newfoundland, No. 4) 
Seatia ore bed.—Oolitie hematite, fossilifero discon. (Y) overfuin by chamosit 
al. and underlain by gray xh. Ineluded in Wabana serie 
Scotland beds 
Eocene: West Indies (Barbados). 
J. W. W, Spencer, 1002 (London Geol. Soc. Quart. Jour., vol p. 255) No ag 


ussizned, R. J, L. Guppy, 1911 (London Geol Soc, Quart. Jour. vol, 67, p. 603) 


gned Scotland beds of Barbados to Cret.: I it, ¢ Cralz, 1913 (Rept, on 


med them to Tert. (7): C, T. Trenehmams, if 


and C. Sehucbert, 1955 (Hist. zeol. Antillean-C 


fields of Barbados, p. 2) 
(Geol, Mag, vol, 62, p, 481), 
signed them to oe.) 


bean region, p. T15), n 


Scotland schist. 


Late Carboniferous or post-Carboniferous (7) ern Connectient, 


H., E Gregory, 1906 (Conn. Geol. and Nat. Hist. Serv, Bull. 6, pp. 114, 132, 141, 


I 
and map) Neotlund schist,——Conrse muscovite echist wqueezed into minute folds 
am result of metamorphism Is practically a mass of muscovite with some botit 
and occasionally garnet and quartz e town of Scotland Of sedimentary 
origin, Believed to be older than Willimantic gneiss Evidence indicates that 
Putnam gneiss underlies Seotland achiat The two frs, are conformable and 


pass into each other without noticeable change Hebron zneles grades into Scot 
land schist, 
W. G. Foye nnd A. C. Lane, 1934 (Am. Jour 


achiat ia pamo as Brimiüeld schist, which is prea 


vol 28, p. 128). Scotland 


iy formation, 
asic: New Brunswick and Nova Scotia. 


Scots B 
Tria 


S Mowers, 1015 (Geol, Soc, Am. Null, vol. 26, p. 93) 


Scott shale. (In Pottsville group.) 


istern Tennessee, 


Pennaylvanian: 


A. Keith, 1896 (U. 8. G. S. Briceville folio, No. Seott sh.—Mainly argill, and 


«andy shales, but includes many beds of baly sm, 4 few massive sx and tive 
or six coal seams, all very similar in composition to these of Wartburg ss Con 
taina more sh. than as., nnd the aes. are thinner (han In the Wartburg Thickness 
50 to 600 ft Overlies Wartburg ss. and underlies Anderson ss Numed for it 


frequent occurrence in Scott Co 


Scott limestone 
An abbreviation of Fort Scott ts. that is employed by C. | 


] Keyes. 


Scott sund, 
A subsurface sand, of early Penn. (Cherokee) age, in central nnd central 
northern Okla., lying lower than Taneha sand and correlated with 
510 


sand in Strawn 


Dutcher sand, In type region (Scott field, Creek Co.) it lies at 2 


ft. depth The nime has also been applied to an oil 


fm. (Penn.) of Young Co. Tex.. lying about 830 ft. below Palo Pinto ls 


(basal memb. of Canyon group! on the Scott le 


Scotts BlulT formation 
A term loosely applied by H. Engelmann (Eng. Dept. U. S. Army, J, H 


Simpson's expl. of Great Basin of Terr, of Utah, 1876, pp, 247, 282-284) 
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to Tert. deposits on North Fork of Platte River in SW, Nebr, whieh he 
nssigned to Mio, and stated that they are apparently coeval with the 
Mio. strata of badlands of White River and overlie another series of Tert, 
stratu, which in turn overlies his Platte River or Lignite fm.. of Eo. or 
Upper Cret age. In U. S. G. E, Scotts Bluff folio, No, 88, 1008, the 
Tert, deposits of Scotts Blut! quad, Nebr, are divided into (descending) 
Ogallala fm., Arikaree fm, Gering fm. trnle clay, and Chadron fm 
of these fins, are as follows: Ogallala fm., 


The present nge designation 
Plio. nnd upper Mio.; Ariknree nnd Gering fms. Mio,; and Brule clay and 


Chadron tm, (which compose White River group), Olig. 


Scotts Creek flint. 
Mississippian; Eastern Ohio 


E. Orton, 1880 (Review of strat, of Ohio, p. 22) Scotte Creck fint, found on all 


tributurics of Scotts Creek, Ia base of Maxville Is. and i»-Logan flint of my 
Hanging Rock rept In vol. 3, p. 900 
Seottsmore quartzite, 
Lower Cambrian: Quebec, 


T. H. Clark, 


i (Geol, Soc. Am. Bull, vol, 45, No. 1, pp. ©, 10). 


Seottsville sand. 

A subsurface sand, of Sil, age, in western Ky 
Scotty Wash quartzite. 

M 


(Pioche district). 


stern Nevadi 


assippian (upper! : 1 


L G Westgate and A. Knopf, 1032 (U, & G. £ P, P, 171, pp. 7, 21, map, ec.) 
Sootty Wash qtotte A redbrown thin- and thickbedded qtzitic os. with some 


»haly sx, Which apparently eonformnble overlica Peers Spring fm. (Mis) and 


dist, Basi 


is provisionally correinted with Dinmond Spring qtzite of Wareki 


not shown, oa it is separated from lower Miss. fms. by fault contacts, — Overlain, 
apparently conformably, by Bailey Spring Is, (Miss. and Penn.) Thickness 700 
to 1000+ ft No foasile Named for fact Scotty Wash passes through the tm 


EB. of Silverhorn. 

ag granite. 

Late Devonian or late Carboniferous: Northwestern New Hampshire 
(Ammonoosuc River region, Franconia, Moosilanke, and Littleton quad 
rangles). 


€. R. Williams, 19354 (Appalachia, wol 20, No. 4, pp 
Pink, largely quarts and feldspar, with fow dark minèra 


Sores granite 


Carbf, Found 


only on Sorag Hil | Franconia quad. ] 
M. P. Billings and €, R. Williams, 1025 (Geology of Franconia quad, N. H., p. 11, 
and map Serag granite th younger than Bethlehem gneiss and is late Dev, oi 
late Carbf Assigned to New Hampshire magma series, 
M. P. Bilin 1935 (Geology of Littleton and Moosilanke quads., N. H.), mapped 


described this granite in Moòsilauke and Littleton quads 


anton sandstone, (In Pottsville formation.) 
Pennsylvanian: Northeastern Pennsylvania. 


L €, White, 1881 (2d Pa. Geol Surv, Rept. Gs, pp. 45, 46, 48+).  Neranton sò 
Current-bedded pebbly »*.; dark gray, in portions almost black; contains numerous 
amall white quartz pebbles Thickness 60 to TS feet Is upper div. of Pottsville 
cel. and rst great pebbly ss. mass above lowest workable conl of Scranton region 
and easily recognized by Ite extraordinary oblique Jamluntion Well exposed 
along rallroad, about 4 mi. 8S. of depot, and at many other places around Seranton 
It looks very much as if the Seranton eurrent-bedded sa., the Medfntire Upper egl., 
the Hiossburg Monkey ledge, the Johnson. Run rock of McKean, and Homewood 
os. of Beaver River country were all the same, 
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Scranton shale. (In Shawnee group, Künsns.) 
Scranton shale member (of Shawnee formation, Missouri). 

Pennsylvanian: Eastern Kansas, northwestern Missouri, southenstern Ne 
braska, and southwestern Iowa. 

E. Haworth and J. Bennett, 1908 (Kane. Acad. Sei, vol 21, pt. 1, pp. 71-85) 
Scranton shales of Bennett.—Previously called Burlingame shales, but that name 
ie retained for the Is., both being named al same time, Is top fm. of Shawne 
stage, Underlies Burlingame 1s, and overlies: Howard Is. 

Scranton sh, is still applied by Nebr. Geol. Survey and U. S. Geol. Survey to 
the beds underlying Burlingame Is, and overlying Howard 1&, but R., C 
Moore in 1936 (Kans, Geol. Surv. Bull. 22) discarded the name from the 
Kang. classification, treating the named subdivisions into which Condra 
had in 1020 divided it as fms. in Wabununsee group. Moore stated (p. 
210) that Rock Lake sh. South Bend la., Plattford sh. and Case Is. of 
Condra do not belong to Scranton sh. Condra in 1920 transferred his 
Rock Lake gh, and South Bend 1s. to Stanton Is, and in 1935 stated 
(Nebr. Geol, Surv. Paper No. S) his Plattford sh. is same as Weston sh., 
but did not explain what replaces his Case I&, although he abandoned 
that name in 1950. 

See Kans.-Nebr, chart compiled by M. G. Wilmarth, 19536, 


Serubgzrass fire clay, (In Allegheny formation.) 

Pennsylvanian: Western Pennsylvania and Maryland, enstern Ohio, and 
northern West Virginia, 

J. P, Lesley, 1879 (2d Pa. Geol Surv, Rept, Qo. Serubgrass fire elev, 10 fr, thick 
in Lawrence Co. Pn., underlies Scrubgrass eon] and is probably nearly a rider 
to or top bench of Clarion con]. 

E. Orton, 1884 (Ohio Geol, Surv. vol. 5, p. 660). Borud Grass clay, 4 ft, thivk, 
underlies Upper Clarion or Serub-Grass coal and lies higher in section than 


Lower Clarion coal 
W. Stout, 1927 (Ohlo Geol Surv., 4th ser, Bull 21). Serudgrass coal Hes 4 ft 
9 in, above Clarion coal in Vinton Co, and 2 ft, 2 in, below Vanport Is. 


1Scutella limestone, 

Lower Devonian: Eastern New York. 

L. Vanuxem, 1940 (N. Y. Geol. Surv. 4th Rept, p. 877) Soutelta fa —Underlles 
and overlies Delthyris shaly Ia, [New Scotland Im]. Named for 
"1 which it contains, 


Oriskany x» 
peculiar fos 
Replaced by Becraft Is. in 1893. Has also been called “Upper Pentamerus 


1s." 


Seaforth limestone. 
Tertiary (Olizocere*): West Indies (Antigua). 
J. W. W. Spencer, 1901 (London Geol Soc. Quart. Jour, vol. ST, p. 494), 


Senhorne limestone. 
Name applied by H. R. Wanless (Geol Soc. Am. BulL, vol. 42, 1931, pp. 
801-812, and Ill. Geol. Sury. Bull. 60, 1021, pp. 179-193) to a 12, 0 to 102 
ft. thick, in upper part of Pottsville fm. (Penn.) of central western 
Il. Shown as lying 30— ft. higher than his Bernadotte ss, and 100+ 
ft. higher than coal No. 1, and to contain a distinetive fuuna. Derivation 
of name not stnted. 
Seahorne cyelieal formation. 

A name applied by H. R. Wanless (Ill Geol Surv. Bull. 60, 1921, np. 
179—193) to a portion of upper part of Pottsville fm. (Penn.) of central 
western Ill, based npon the rhythmie-cycle theory of sedimentation. 
Derivation of name not stated. 
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TSen Island sands. 
Thea Island lonms. 
Pleistocene: Southern South Carolina (Charleston and Beaufort Counties). 
E. Stonn, 1905 (5. C. Geol, Surv. geognostle map of S. C, advance copios: published 
in 1908 publication cited below); 1907 (Summary of mineral resources of 8. C. 
table om p. 12); 1908 IS, ©, Geol Surv. ser. 4, Bull. 2, p. 485, definition). [Sea 
Jaland gande in tiest two publications cited, Sea Jaland looma in last publication 
eited,] The Sea teland loama extend from point near MeClellanville to mouth of 
Broad River along n cnrved zone which approx. conforms to inland waterway. 
They feather out on Ten Mile Ridge in a progressively impoverished state. On 
seaboard side they are delimited by a barrier of sands, which are probably senior 
Tto the Sea Island loams; the extreme seaward border consiglia of recent sea sands 
Iirgely accumulated through collan forces, It appears that the fine-crained 
Sea Island loama were derived from Bohicket marl sands by accentuated action 
of waters, which partly reworked the Intter nod deposited them over the Wando 
sands in form of a fine glauconitie silt mixed with fine sanda, Is a marine 
Pleist. fm 
C. W. Cooke (personal communication, 1985), The beda described nre a facies of 
Pamlico fm. 


Named for development on islands off const of Charleston and Beaufort 
Counties, 


Seaman Ranch shale member (of Brad formation), 

Penusylyanian: Central northern Texas (Brazos River region). 

P^ p. Plummer and R. €. Moore, 1922 (Jour. Geol, vol. 30, pp. 24, 31; Univ. Tex. 
Bull, 2132, pp. H3l--). Seanune Ranch bede—Chiedy sh., with thin Iss, and some 
ree, Average thickness 150 to 200 ft, Upper part usually consists of 50 to 110 
ft. of darkgray soft sandy sh. containing 1 or 2 lentils of reddish-brown s3, and 
a thin layer or two of dark-brown Ia.; lower part consists of GO to 100 ft. of 
ch. Usually nonfossiliferous. Is lower memb. of Brad fm. in Brazos River Valley. 
Underlies Ranger Is. memb, of Brad ond overlies Adams Branch Ik. memb, of 
Graford fm. Occupics position of Placid sh., Clear Creek 1s, and Cedarton sh. 
of Colorado River Valley section of the Brad, Named for Seaman ranch, in W, 
part of Paolo Pinto Co., where typically exposed along Caddo Creek. 

E. IL Sellards, 1933 (Univ. Tex. Bull, 2232, pp. 104, 111), extended Graford fm, 
up to top of Merriman lx, and restricted Brad fm. of Colorado Hiver Valley to 
incid sh. memb, and overlying Hanger lx. memb. He stated that in Brazos River 
Valley the fm. consists of Ranger ls. memb and underlying Seaman Ranch beds, 

r, B. Plummer ond J. Hornberger, Jr. 1956 (Univ, Tex. Bull, 3534, p. 55). Brad 
fm, of Palo Pinto Co. divided into Ranger Is. (above), 45 ft. thick, and Seaman 
Ranch beds (below), 135 ft, thick, Rests on Merriman Is. (top memb. of Graford 
fm.), which in previous repis was miscorrelated with Adams Branch Is, of Colorado 
River region. Fossils listed. 


Seattle formation. 

Oligocene: Northwestern Washington and Puget Sound region. 

R. Arnold nnd H. Hannibal, 1912 (Am, Phil. Soc, Proc., vol. 52, pp. 579, 582, 601). 
Seattle fm—Ashy shales with 1s, nodules, sandy and massive sh., shaly **, and 
es. Thickness 3,000 to 4,000 ft Is older than Twin River fm., younger than 
Ban Lorenzo fom. ande middle part of Astorin series. Includes Aturia bed at 
Astoria [Probably named for Seattle, Wash.] 

B. L. Clark and It, Arnold, 1918 (Geol Soc. Am, Bull, vol 29, pp. 303-308), 
€. E. Weaver has apparently shown (Calif. Acad, Sci. Proc, 4th, voL 6, No. 3, 
1916, pp. 41-52» that the beds forming Twin Creek fm. are part of Arnold and 
Hannibal's Renttle fm. (Acla gettysburgensias zone), und they are here included 
in Seattle group 

L. G. Hertleln and ©, H, Crickmay, 1925 (Am, Phil, Soe, Proc, vol. 64, No. 2, 
pp. 245, 261-204). [See 1925 entry under Blokeley fm.] 


tSebastian stage. 
Pennsylvanian: Western Arkansas coal field and central eastern Oklahoma. 


A. Winslow, 1896 (N. Y. Acad. Scl. Traps.. vol 15, p. 51) Sebastian stage.—Iin- 
cludes (descending! : Greenwood xs. (100 ft. thick); Tomlinson sh. (500 to 600 ft. 
thick) ; Llartwell ss, (0 to 100 ft. thick); Belva sh, (0 to 500 ft, thick); and 
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Oznrk ss. (0 to 500 ft. thick).  Underlie Potenu stage, and in Ark, overlic 
Epadra stage, which is absent [f] in Okla., ns are Hartwell s, Belva sh. and 
Ozark ss. 

Includes McAlester sh, and Savanna ss. 


Probably named for Sabastian Co., Ark. 


Seboomook slate. 

Silurian: Western Muine (Moosehead Lake region) 

E, IL Perkins, 1925 (Am. Jour. Scl, Sth, vol. 10, pp. 874-875),  Seboomook at— 
Apparently underlies Mooxe River sa. (of Oriskany age) on NW. olde of that ftm. 
and contains Monograptus, which fixes its age as Sil.  Outcrops Umited ta lake 

mea, and a few cuts along roads of Great Northern Duper 


shore, rapids of str 
Co, In most outcrops the rock Is s dark-llnish sl, often with well-developed 
cleavage. Fresh pyrite cubes nre common on unwenthered surfaces, while weathered 
surfaces are lron-stained from decomposed pyrite. Some loenlitjes show inte 


bedded ss. layers which often contain clay balls closely resembling the sI. in 


composition. Best exposure of fm. is at Seboormook Dam, on West Branch o 
Penobscot River [im extreme X. part of Somerset Co,] 


Seboruca formation. 
Pleistocene: Jamalea and Cuba. 


€, Sehuchert, 1925. (Hist. geol. AntillenzeCuaribbeann region, pp. 414, 499) 


Sebree sandstone, (In Carbondale formation.) 
Pennsylvanian: Western Kentucky 


7). Bebree every 


L. €, Glenn, 1912 (Ky. Geol, Surv. Rept. Prog, 1910 and 1911, p. 2 
massive ss, 10 to 50 ft. thick, forming basal memb., of D 


making v4 —tConrse 
Koven fm, in Webster Co, Reats uncon. on Tradewater fm, 

L. C, Glenn, 1922 (Ky. Geol Surv., ser. 6, vol, 5, p 97: Kobror ag,—Caps. Sebre 
OTs. Forms ridge that extends from Sebree E. to Green River Named fot 
prominent development btw, Sebrae and Steamport Ferry, where it caps the hills 
and in places forms prominent cliffs Is basal membi of Carbondale tm, 


Seco formation, 

Eocene: Central Texas (Medina County) 

R. A. Liddle, 1921 (Univ, Tex. Bull. 1860, p. 85, map, enlumnnr section). Seca fm.— 
Variegated aren. shales, predominantly deep red; a few len: of brown-red to 
deep-red uren. lse. Thickness 100+ ft. Top fm. of Wilcox group in Medina Co 
Overlies Buttszin fm. nnd underlies Carrizo as, of Claiborne group. Exposed du 
Seco Creek, 3 mi. S. of W. of Yancey, Medina Co, 


TSecondary. 
See explanation under Primitive. 
tSecond Bottoms. 
A deseriptive term applied in early repts on geol. of Miss 
developed and best-preserved Pleist, terrace in State Thickness of 


to most widely 


deposit 0 to 100+ ft, “Underlies loess and overlies loess’ Probably 
same as Port Hudson fm. 


fRecond Pentamerus limestone 
Lower Devonian: New York. 
T. A, Conrad, 1840 (Am, Jour. Sel, lst, vol. 38, pp. 89-00), Second Pentamerus ls 
underlies tbe shaly ls, of Catskill Creek [New Scotland 14] nnd overlies the 
Water ls, (characterized by J'entaculites annulatus, Delthyriy, Orthís, un 


amed 


univalves, and Cytherina). 


Second Pentamerus limestone, 
Silurian (Cayugan): New York, 
T. A. Conrad, 1 (N. X. Geol. Surv. 2d Rept., pp. 62-63). Second Pentamerus ls. 
underlies Helderberg Iss. and overlies gypseous shales that contain  Eurypterus 
1 rhe Rochester sliales. Carries Pentamerus Knight and 


remipes and 


Euomphalus profundus, {Applies to n ls. or lss. of Cayuga group.] 
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iSecretan series 
A term applied by C, [R.] Keyes, 1923 (Pan-Am. Geol, vol, 40, p. 53) and 
1924 (Pan-Am, Geol, vol 41, p. TS), to Secret Canyon sh. of Ney. 


Secret Canyon shale. 

Middle Cambrian: Eastern Nevada (Eureka region). 

Arnold Haxue, 1883 (U. 8, GS Ann. Rept, pp. 253, 2 . Beoret Canyon 
&h.— Yellow and gray or brown argill. shales, passing [upward] into transition 
beds of shaly 1&, 25 to 200 ft. thick; near top juterstratifüled layers of sh. and 
thinly bedded Ise, Grades into underlying Prospect Mtn qtzite. and ia overlain 
by Hamburg is. Thickness 1,000 ft. Named for exposures in Secret Canyon, 


Eurekn dist 
Sedalia limestone 
Name crsually used by A. W. Vogdes (St. Louis Acad. Sci. Trans, vol, 5, 
p. 615, 1892), follows: "From Sedalia [Mo.] we have the new species 
[of trilobites] deseribed in this paper. "The fossil Crustacea of the 


Sedalia Hmestones have a strong Devonian facies" This name is listed 
in Bull. 191 of U. 8. G. S. but was not defined by Vogdes. 


Sedalia limestone, (Of Osage group.) 

Mississippinn: Central and northeastern Missouri and western Illinois 
(Jersey, Calhoun, and Pike Counties). 

R, €, Moore, 1928 (Mo Bur, Geol and Mines vol, 21, 2d ser., pp. 61, TS, 84, 86, 90, 
fü, 144, 146, 149-154, 166, 251). Sedalia Is. here proposed for the gray to light- 
brat?! "rbeo-magr" Is, whieh was termed Upper Chouteau by Swallow and other geolo 
gists. Occurs In thick beds, which contain disseminated masses of white or limpid 
cale. spar. It Ja really à silleeous dol throughout region of its typical develop 
ment; is moseively bedded, Individual layers being in many places 10 to 20 fi 
thick. At different horizons it contains ]nyers of grayish of bluish binek, very 
den&e, hard chert nodules, and loeally thin chert banda, Thickness of fm, 0-40 
ft, in central Mo. ; 10 to 15 ft. in NE. Mo. Rests (uncon. in places) on Chouteau 

wteau of previous repis), of uncon, on older rocks, and 


aErieted i Lower 
erlain ty Lower Burlington Ix» Is 30 ft, thick at Chouteau Springs, Cooper 
Co. Mo, type loc. of Chovtenu 1», where it rests on 20 fr. of "Lower Choutenu" 
pond to Fern Glen 1s.; 
Sedalia is present no 


( Choutegn te as here. restricted) Appears do cor 
carries related founa but is Hithologienlly different Wh 
Fern Glen beds are found, and where Fern Glen appeara no Sedalia ia recognized. 
The Sedalia appears to grade laterally into the Fern Glen, but It ia not certain 


whether it ise all of Fern Glen, or, as seems probable, only lower part It prob» 
ably corresponds to Pierson ]& of RW. Mo, but ia IHthologienl]y different. — Is 
believed fo correspond to bed 7 of the Kinderhook at Burlington, Iowa [The 
Fern Glen ls, lik now ineluded in Osage group In table opp. p. Moore lists 


Sedalia Is. in Jersey, Calhoun, and Pike Counties, IL] 


Named for exposures In vicinity of Sedalia, Pettis Co., Mo, 


Sedwick limestone member (of Moran formution), 
Permian: Central and central nerthern Texas (Shackelford County region). 
F.H. Plummer and R. €. Moore, 1022 (Jour. Geol, vol 20, p. 40). Sedwick dw, 
memb. of Moran fm.—VPersistent. yellowish las., commonly 3 in number, closely 
associated and characterized by widely distributed and abundant small silicitied fossil 
cists, mainly gastropods. Forms top memb. of Moran fm. 
F. B, Plummer and R. €. Moore, 1022 (Univ. Tex. Bull. 2132, pp. 116, 179—183) 
The persistent and prominent Is, at top of Moran fm. was designated Sedwick 
graphic term to 


in course of feld work, but it appears desirable to apply a gee 
entire Ia. division in the [Moran] fm. aboye Santa Anna bed. The Sedwich memb, 
may then be defined to Inelade the series of thin yellow lsa. with interbedded 
shales which lie at summit of Moran fm, The upper bed of Sedwick is 1 to 2 
ft. thick, of rather dirty yellow color, contains numerous small stringers of calcite 
and, locally, numerous fossils, and is more or less cherty. The next lower bed 
in Sedwick memb., designated in fleld work Hart Sohool bed, occurs 3 to 12 
ft, below top of the I» It Ih of yellow color, 2 to 6 fr. thick, and characterised 


by abundance of small silicifled gastropods nnd other fossils [Several detalled 
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sections of Moran fm. show Sedwick memb, aa consisting of 2 to 6 Ix beds 
chiefly yellow, but 1n some plaees blue in lower part, varying in thickness from 
1 to 6 ft., separated hy sh. beds varying in thickness from 1 to 19 ft., the total 
thickness of Sedwick memb. varying from 15 to 42 ft] Named for outerops W 
of Sedwick, Shackelford Co. 


Moran fm. was transferred to Permian Wichita group in 1933. 


Seekonk beds. 

Pennsylvanian: Southeastern Massachusetts and eastern. Rhode Island 

J, B, Woodworth, 1899 (U. 8. G. S. Mon, 33, pp. 134, 172-176). Seekonk beda 
A series of ss. and cel. beds, somewhat less than 2,000 ft. thick, While sss 
form dominant exposures and leading topographical feature, ahales enter about 
equally into thickness of the series, which les about 1,000 ft. higher stratigraphl- 
cally than Tenmile River beds and fs Included in upper part of Rhode Island 
Coal Measures, The Seekonk cgl, although here tentatively included in Dighton 
group, may belong to Seckonk beds. 


Named for occurrence in Seekonk Twp, Bristol Co., Muss. 


Seekonk conglomerate. 
Pennsylvanian: Southeastern Massachusetts and enstern Rhode Island, 


J. B. Woodworth, 1899 (U. S. G. 8. Mon. 33, pp. 134, 174, 176). [In table on p 
134 Seekonk cpl. is included in Dighton group On p, 174 it 1s deseribed, with a 
subhending, under major heading Seekonk beds (which are included tn Rhode 
Island Coal Measures) and is said tò be very maskive, 5 to GO fr. thick, and 
because of its striking resemblance to the cgis. of Dichton group it is tentatively 
considered=the coarse cgl. at base of that group and ia so represented on map 
On p. 176 author “raises the question whether the Seekónk cyl is tho coarse 
cgl, elsewhere found at the base of the Dighton group or a lower cgl. comprieed 
within the Seekonk beda proper.” ] 

B, K. Emerson, 1017 (U. 8, G. & Bull 597). mapped the rocks of Seekonk Twp 
and along Seekonk River na Rhode Island fmi, and showed no areas of Dighton 
egl. in that vicinity. 


Named for occurrence in Seekonk, Bristol Co., Mass, 


Seekonk sandstone, 
See under Westville shate. 


Seeley slate. 

Pre-Cambrian (middle? Huronian): Central southern Wisconsin (Sank 
County). 

S. Weidman, 1904 (Wis. Geol. Nat. Hist. Surv. Bull. 13, p. 46) Seeley 8l —4Gras 
clay sl., 900 to 1000+ ft. thick, Appeurs to grade into overlying Freedom fm 
and to rest on Baraboo qtzite without evidence of uncon. Does not outcrop, but 
is found only by exploration. Named for occurrence near Seeley Creek, 

C. R, Van Hise and C, K. Leith, 1909 (U, S G. X Bull. 860, p. 720), Indicated 
Sceley sl. may be middle Huronian 


Sego sandstone member (of Price River formation) 
Upper Cretaceous; Central eastern Utah (Book Cliffs) and central western 
Colorado. 


D. J. Fisher, 1935 (U. S. G. S. Bull 852), Sega ss memb. af Price River fin 
An eastward-pointing tongue of Price River fm., dominantly sa., buff-weathering in 
the main, massive and cliff-forming to thin-bedded and shaly. Thickness 140 
to 210 ft. Carries mnrine fauna of Lewis axe Not recognized NW. of Beckwith 
Plateau, Underlies Neslen coal-bearing memb. of Price River fm and overties 
Custicgate gs. memb, of the Price River. In part of area the Buck tongue of 
Mancos sh. wedges in btw. the Sero and Cnstlegnte sss. Named for settlement 
1n T, 20 8, R. 20 EL, Utah. 


This name first appeared in print in U. S, G, S. Bull. 851, 1934, by C, E. 
Erdmann, in a rept, on E. part of Book Cliffs conl field, where he treated 
it ags a fm, (40 to 300 ft. thick) in Mesaverde group, underlying Mount 
Garfield fm. and overlying Puck tongue of Mancos sh. Erdmann credited 
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the name to Fisher. (See also 11922 correlation chart of Utah, compiled 
by M. G. Wilmarth,) 


Seguin formation. (In Wilcox group.) 
Eocene: Eastern Texas (Trinity River to Rio Grande) 
F. B. Plummer, 1933 (Univ, Tex. Bull 32 
here proposed to designate all marine strata biw, the compact silty clays of 
Midway group and b: 


pp. 530, 558, 574, 034) Neguin fm 


Mf nonmarine Rockdale fi f Wilcox group. In moet 


places basi marked by contact of thinly laminated carbonaceous and foxettiferou 


Honary layer made up 


largely of shelle of Ostrea multilirata Conrad Type foc. iè the section expos d 


sands with silty clays, Top ta limited by a thin coner 


along the banks of Moss Branch 10 mi. NW. of Bastrop, in NW part of Bastrop 
Co, about 1 mi. N. of od Cauldwell villagi Another equall good locality te 
Solomon's Creek, 6 mi. 3. and 1 mi W, of ] 


the exposure ajon n, Bastrop Co. 


The fm. nt Seguin is olweared Ja by alluvium mong Guadalupe River it 


can be seen in Geronimo Creek 14 E. of town, and along Zhe highway 2 ml, 
SSW. of town, S. of Guadalupe River Can be mapped most of distance from 
Trinity River to Rio Grand: Th througheut central 50 to 75 ft. ; In 


Rio Grande Valley may be 190 ft.; in wells S, of ita outcrop ita 


thickness ranges 
irom 100 to 100 ft Resta conformably on upper. (Kerens) memb, of Wille Polut fm 
In NE. Tox., discon, on middle Wills Point In places in sourh-ceutral Tex., and discon 
un Kincaid tm, in SW, Tex, It underlic Rockdale fm., probably conformably 


Selgnelay till, 
A term applied by C, [R] Keyes to an old till sheet (preNebraskan, he 


stated) in Il] or Iowa. (See Pun-Am. Geol, vol. 58, pp. 203, 217, 1982.) 


Seine seri 
Pre-Cambrian: Ontario. 
A. C, Lawson, 1912 (Canada Geol. Surv. Mem. 28, p. 10) 
Seine conglomerate 
Proambrian (lower Huronian) : Western Ontario. 
A, C, Lawson, 1918 (Canada Geol 


F. F. Grout, 19: (Mun. Geol, 
ogl, of Lawson 


IL. 21] Ogishke ogl. Ja same as “Solne” 


Seine River series, 
Pre-Cambrinn: Western Ontarlo 
F. D. Adams, 1915 (Problems of Amerlean geolozy, p. 56) 
Belenurus limestone. 
A paleontologic name applied in early N. Y, repts to Onondaga Is 


Beligmun limestone, 
Permian: Northwestern Arizona (Aubrey Cliffs). 
C, [R.] Keyes, 1922 (Pan-Am, GeoL, vol, 28, pp 
gested for the cale, strata in lower part of Supaian «serk am exposed best per 
haps in Aubrey Cliff, near Seligman, Thickness 500 fi 


251, 395) Seligman las, is eur 


Selinsgrove upper sandstone 
Middle Devonian: Central Pennsylvania. 
I. C. White, 1883 (2d Pa. Geol. Surv, Rept, G,, pp. 78-81) Sellnagrove upper 58., 
a bed, 202 ft. thick, In Hamilton grovur Lies 125 ft. [3285 ft, J. P. Lesley, 


1892 (2d Pa. Geol. Surv. Summ. Final Rept., wol 2)] above Selinagrave lower sa. 


I, C. White, 1883 (2d Pa, Geol, Surv. Rept, Ga pp. 78-81) Nelinsgrove upper ws. 
is 202 ft. thick below Sclinsgrove, Snyder Co, and to 8 thickens to 300 ft. 
Finely exposed where N. C. E. R. cut» through just opposite town of Selinsgrove 


and 1 mih below Selitegrove Junction, Northumberland © Li ft. below 
top of Hamilton group and 125 fr. [325 ft, J. P, Lesley, 1892 Pa. Geol 
Surv, Summ, Final Rept., vol. 2)] above Selinsgrove } r 
LIP TI 
'Selinsgrove lower sandstone. 
Middle Devoninn: Central Pennsylvania 4 
L €, White, I883 (2d Pa, Geol. Surv. Rept. G.. pp. 75-81) Setinagrove lower sfr 


Hard gray x» to 3 Inyers separated by thin shak Below Selin&rove, Sunyer 
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Co., it is 5 ft. thick, but to S, it thickens to 100 ft. Line 125 ft. [32D ft. J. P. 
Lesley, 1802 (2d Pa. Geol. Surv. Summ. Final Rept, vol 2)] below Selinsgrove 
upper ss. and 500 ft, above Selinagrove upper Is, all of which are included in 


Hamilton group. 
fSelinsgrove upper limestone. 
Middle Devonian: Central Pennsylvania. 


L €. White, 1883 (2d Pa. Geol Surv. Rept, G., pp. 78-81). Selinsgrove upper I4.— 
Light-gray impure Is 


Below Selinsgrove, Snyder Co. is divided (descending 
with dull fracture, 10 ft.; drab my shales, 20 rft. ; shaly impure Is, 10 ft Over 
Hes Marcellus sl, und lies SOO ft. below Selinsgrove lower sa 


TSelinsgrove lower limestone. 
Middle Devonian: Central Pennsylvania. 


I, €, White, 1883 (20d Pa. Geol. Bury. Rept. G, pp. 78-81! Nelinsgrore wer La 
Hard lightwray rock, somewhat Impure, in layers I to 3 in. thick, interstratified 
with thin gray shal Thickness 65 ft. below Belinecrove, Snyder Co.; 100 ff 
near S. line of Northumberland Co. Roata on Selinsgrove sh, and 1s overlain by 
Marcellus al 


Same us Onondaga 1&, the older name, 


tSelinagrove shale, 
Lower Devonian: Central Pennsylvania 
I. C, White, 1883 (7d Fa. Geol Surv, Rept. Gy pp. 78-81, 262). Selinagrove th— 
Light-gray ab. weathering into mwplintery-&baped pièus and containing al top a 
few thin layers of impure Is. Underlics Selinsgrove tower Is Thickness 140 fi 
Exposed about !4 mi, below Selinsgrove Junction, Northumberinnd Co 


Sume us Esopus sh., older name 


Selkirk series 
Pre-Cambrian: British Columbia. 
G. M. Dawson, 1891 (Geol, Roc, Am, Bull, vol, 2, pp. 165, 171) Belkirk. seriea, 
Cambro- SiL, British Columbin 
More recent Canada Geol Surv. Repts (by Daly, Schofield, nnd others) 
assign these rocks to pre-Camb. They ure included in Belt series by 


U, S. Geol. Survey. 


Selkirk limestone 
Ordovician: Manitoba. 
A. F. Foerste, 1920 (Denison Univ. Bull, vol. No. 2, Sci, Lab. Jour vol. 24, 
pp, 35, 37; and vol 20, No. 7, p. 130). Selhirk , Ord. Manitoba 
A. K. Miller, 1930 (Am. Jour. Sei. Dth, vol. 20, p. 2111 Selkiri I», of Manitoba 
correlates with middle part of Bighorn fm., of Richmond age. 


Selkirk volcanics. 
Pleistocene and Recent: Yukon Territory, 


H. 8, Bostock, 1084 (Canada Geol Surv, Summ, Rept, 1 


Selkirkian period. 
Selkirkie period. 
Terms introduced by C. [R.] Keyes to cover the time of Selkirk series of 
Canndian geologists, and later expanded to include more than that 
ries (See lowa Acad, Sci, Proc, vol. 21, p, 23, 1914: Pan-Am, Geol., 


sí 
vol, 44, p. 218, 1925.) 


Sellersburg limestone, 
Middle Devonian: Southern Indiana and north-central Kentucky 

E. M. Kindle, 1899 (Bull, Am, Pal., vol, 3, No, 12, pp, 8, 20, 110). Sellersburg beds.— 

Fine ined calc. sg», with thin bed of ls. at top; 6 to 20 ft, thick Overlain by 

black New Albany 


h, and underlain by Jeffersonville Is 
Adopted by U. S. Geol, Survey as originally defined. Some writers huve 
restricted name to upper part of fm. Ineludes Beechwood Is memb 
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nbove (Sellershurg 1s. restricted of Siebenthal) and Silver Creek Is, 
memb, below, Contains Hamilton fossil: 


Named for Sellersburg, Clark Co., Ind 


Selma chalk. 
Upper Cretaceous: Alabama, northeastern Mississippi, and western Tennes- 
see. 
E. A. Smith, L. €. Johnson, nod D. W. Langdon, 1894 (Ala, Geol, Surv. Rept. Geol, 


Coastal Plain of Aln. pp. 15, 22, 27, 2 6-280) Selma chatk or Rotten le.— 
Of comparatively uniform composition, Gray to bluish nrgill, fossiliferous ls., tra- 


versed at intervals by beds of purer ls., barder in texture, In some places con- 
siete of dark-blui»h clay marl Thickness 0 to 1,200 fi Underlles Ripley group 
and overlies Coffee (or Lutaw) group, 

In western Toon. and parts of northern Miss. overlies Coffee sand and 
underlies Ripley fm, In east-central Miss, and western Ala. overlies 
Tombighee sand memb, of Butuw fm. and for many years included all 
deposits up to the Eocene In central Ala. overlies '"lTomnbigbee sand 
memb. of Butaw fm. nnd underlies Ripley fm. To E, is replaced by 
Hipley fm In NE, Miss, a tongue of the chalk (named Oktibbeha 
tongue) wis described by Stephenson ns overlying Ripley fm. (See L. 
W. Stephenson, U, S, G. S, P, P, 81, 1914, Ga. Geol, Surv. Bull. 26, 1911, 
and Wash. Acad. Sci. Jour., vol. 7, pp. 242-250, 1917, for explanation of re- 
lations to adjacent fms.) In April 1957 Stephenson proposed (and the 
U. & Geol. Survey ndopted) that the beds for many years called Prairie 
Bluff tongue of Selma chalk be raised to rank of a fm. called Prairie 
Bluff chatk, and redefined so as to include the beds previously called 
Oktihbeha tongue of Selma chatk, the latter nume being discarded. This 
is n restriction of Selma chalk ss defined by U., S. Geol, Survey since 
1917. ‘The Prairie Bluff chalk is uneon, on the Selma restricted (See 
L. W. Stephenson and W. H. Monroe, A. A, P, G. Bull, 1987.) 

Named for Selma, Dallas Cos Ala. 


Selma division (of Selma chalk). 
Upper Cretaceous: Alabama 
Ij. A. Smith, 1003 (58th Cong., let sess, 8. Ex, Doc. 19, pp. 12-20 and map). Lower 
or Selma div, tof Selma ehotk).—Clayey ls.. In many parts a canle. clay instead of 
y to bluish color, usually striped with lighter-colored purer 1s, 
or Demopolis div, of Selma chalk and overlies Eutaw fm, Along 


15; of dark-r 
Underlies middie 
Alabama River i» seen in bluffs from Kings Landing to Selma and beyond, 


Conflicts with use of Selma in broud sense, Later workers did not find it 


3 subdivisions of the Selma indicated in übove-eited 


fensible to make the ¢ 
rept, and the 3 names (Nelma dit, Demopolis div, and Portland div.) 
have been discarded, (See Ala. Geol, Surv. Spec. Rept. No. 14, 1926, p. 
239.) 


Named for exposures at Selma, Dallas Co, 


Seminoe formation (iron bearing). 

Pre-Cambrian: Southern Wyoming (Carbon County). 

T. S. Lovering, 1930 (U. & G. S. Mull, S11D). Seminoe fm. (iron dearing).—A 
banded jJaspery tron-learing qtzite, a few ft. to 350+ ft. thick, which lies uncon. 
on the early greenstone achiste and ia overlain by the late greenstone schists of 
Seminoe Mtns, Contains some interbedded schist. Probably of Archean age and 


sed. origin. 


Tue d 
Seminole conglomerate. 
Pennsylvanian: Central Southern and central Oklahoma. 
J. A, Tail, 1901 (U. S, G. &, Coalgate folio, No. 74). Seminole cot.—Lower 50 ft. 
egl, of white chert in brown-sand matrix; upper 100 ft, brown ss. Overlies Holden 
Fille sb, Is youngest Curbf, fm. in arca 
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kr. W. Clark and €, M. Bauer, 1921 (A. A vol. 5, T 202). ( 
Uoldenville sh. in Oecrmulgee dist, is ( in write opinion i» to be 
lated with Seminole ; mapped by 1 in Conizate follo. Ite thickne ix 15 to 


rn In some pla exl, is at base, in other places at top, and 1n still other 


places it forms lenses im es, It Ie overlain by 100 to 120 ft, of & 


» that bel 


Tulsa group [Tulsa group is older than minole exl.1 

G. D. Morgan, Geal, Ciri In Riogewall quad, [Pontotoc Co.) 
the Seminole fm. is I50 + ft. thick nnd consists of (deseending) : (1) Almost un- 
broken greenish-blge sh, 15 to 20 fi (2) ecole anil ses. become thinner and per 


$30 to NO ft.; (8) ehwert exis, or coar brown 


50 feet Overlies Holden 


centage of 


RAR, “the 50-foot eonglomeratic € of type area,” 50 to 


ain hy the newly discrin ied Francia im., to he 


ville fm. with local uneon, | 


deseribed in forthcoming paper, the bami mem), of which ts here named De Nay 
Ik, memi, This Js, be inetuded in anci fm., instend of Seminole fm., because "aff 
did not mention any Is, memi, in tbe Seminole It dies 1804 ft above hase of 
Seminole fm.. which is thickness of Seminole ns given by Talf 

C. N. Gould, 1925 (Okla, Geol, Surv, Ball, 35, p, 48). Seminole ege con & of 20 to 
150 ft, of eet, of white c! in br matrix succeeded by brown It extends 


Reminole, ( k Counties, 


and Cre 


NE. from central Pontotos 


ned for Seminole Nation, Okla. the typical aren being in NW. corner 


of Coalgate qund., near edge of Seminole Nation. 


Seminole sand member (of Simpson formation) 


Ordovician: Central Oklahoma (Seminole County). 


A. I. Levorsen, 1928S (Okin. Geol Surv. Moll. 40h) Heminole sand memb, (sub 
surface), to SO ft, thick, Hes 20 to 175 rt. below of Simpeon fm, in Seminole 
Co, and 10 to 100 ft. above Wileox samil memi ("Second Wileox" sand of oil 
fields) It ia the “Wilcox” or "Fir Wilcox” sond'of oil fields and Is separated 
from underlying Wilcox sand méemb, ty dol Is pi n grading into dol 
toward S. part of €o, and thinning ou o N. und NE. parts of Stute, Distinguished 


from the older Wilcox rand by its dol. content and the uniformity and alightly 


smaller of its sand gral 
E, Weirich, 1050 (A. A, P. G. Ball, vol 14, No. 12, p. 1510). In Lovell pool, Logan 
Co, the “Seminole 


ind; and In Maud and Adu diste of 


ul” da composed of green shales and ida; in Seminole dist 


ereck limestone. 


Middle Devonian: New York 


I, Vanuxem, 1839 (N, Y, Geol Surv, Sd Rept, pm 275-278) Senco Moe So dark 
from enrbonaceous mutter ss to be shmost black First met with in Seneca Co., 
where it is separate from all other Masses of I8. ; hence ite name eats on 15 


to 20 ft. of black brittle Is. terminated hy one or two te conraini nodules of 
finr; “the Ie flint I true *eornitiferous rock’ of 
Prof pyriti und 

J (N, Y. Geol, Surv id 210), Senecen 1s Fine 
K compact, offen brittle: contains lin and nodules of hertatane and 
u shaly stratum Succeeds the gray crincidal Onondagn Is. and in some instano 
alternates with it. Is recognized by its darker-bhwe color, fine texture, and homo 
neons s(ructire, generally very. brittle Uncon, underlies Marcellus shales 

L. Vanuxem, 1840 (N, Y. Geol, Suri ith Rept) eneco b. underlies Marcellus 


on Unon 


shales and overlie& “Corniferons Mmweroek" of Prof, Raton, which re 
daga le 
L. Vanuxem, 1842 (Geol N. Y. pt. 3, pp. 139—144). eneon la. underlies Marcellus 
le terminal part of Corniferous ls., which: rests 


om Onondaga Is Henson for consid 


shales and rests on Core 


ring it a distinet rock was finding it in 
Seneca Co., the first. year of the Survey, naconnected with any other rock, and 


subsequently In Ihe third dist, eontaining in both districts Strophomena lineata in 


gront abuniianes, not 


of which tad then been discovered in any part of dist. 
below that rock 


In 1848 James Hall included this Is. in his "Corniferous 1 
trented n 


whieh he 
s distinct from Onondazm ts, In ]846 E, Emmons included ft, 


ulong with “Corniferous Is.” in Onondaga 1s, ns now universally recog 


nized, Since then the name has practically fallen into disuse, although 


P. F. Schneider in 1594 culled these 


s the Senecu group, 
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Senecn group. 
See under Seneca I8. 
Seneca quartz porphyry, 


Pre-Cumbrian (pre-Huronian?) : Central 


‘rn Wisconsin (Green Lake 
County) 


KR. D, Irving, 1877 (Geol, Wis.. vol. 2 p. Sut Seneca. (Pine Hl | qu?rfz porphury.— 
Occurs in sec, Z, T. 17, H. 11 E 


Seneca chert. (In Boone limestone?) 
Mississippian; Southwestern Missa 
W. P, Jenney, 1804 (Am. Inet, MI Eugr Fran vi - p, 178) “Ore oce 
in upper beds [of ''Subenurhbonifereus" of SW, Mo.], designated as Cherokee Is. and 
Seneca chert’ 


€, E. Slebenthnl, 1807 (1 S. G. SN. Joplin folio, No. 148, p. 4). Jenney m applying 


name “Seneca chert” presimnably meant the ehert hen ated G Falls chert 
memi, of Boone is, bur hi reference 1 too indetinite o ntisfy demands of 
geologic terminology. The chert at Seneca [Newton Ca.) is net to be correlated 


with the Grand Falls, and Seneca le preaccupted 


Seneca sandstone 
Seneen Red sandstone, 
Seneea Creek sandstone, 
Commercial terms applied to s ss in 
Mathews, Md. Geol, Bury, vol. 2, pp. 112-208, 1888.) 


Seneca Pulls moraine 
Name applied to Pleist. moraine in central N. Y. (See IH. L. Fairchild, 
Geol, Soc, Am, Bull, vol, 48, No. 3. pp. 627 -, 1942.) 
Seneecain group. 
Upper Devonian; New York. 


J, M. Clarke and t Sehuchert, 1899 (Se, n. &, vol 10, pp. ST4-NTN) Senecan 


period or group includes Vortuze heds, Genesee h., 


Tully ]&, which are 
exeollently exposed along shores of Senéen Lake, tn Seneca. Co 

C. A, Hartnagel, 1012 (N. Y. State Mus. Hb, If 

G. H. Chadwi 1023 (Geol. Soc. Am, Ron., vol. 34, p, GO), also 1924 (N, Y. State 


Mus, Hull. 2! 


1 
i 


followed above definition. 


Inled from top of Senecan 1 from the I 
h., LAUNA ee, ete.) that had previousty been Included 
in BSenecan (and [n the T'oriage), and apparently also restricted Seneean at Dase, 


drawing ite base at base of the Middlesex s'i 


ortage group) certain 


beds (Dunkirk ah.. Gownn 


The present N. Y. State Survey draws top of Seneca at base of Dunkirk 
sh. to W., at hase of Longbeards [tiffs ss. In west-central part of State, 
nud At base of Cayuta sh, memb. of Chemung fm. In central N, Y 
(See W., Goldring, N. Y, Stale Mus. Adh, 10, 1981, p. 309.) 


Senora formation. 


Pennsylvanian ; 


J. A. "IPod, 1901 (U. SN, G, S, Coalgate , generally 
thick-bedded in N. part of Coalgate quad. and thin and #hily In SW. part of 
quad, Thickness 140 to 500 fi Overtiew 


vO. T4). Senora as Brown 


sh. and. underlies Calvin 
Named for old post village of Senora, which was loeated in S. part of 
Okmulgee Co, 


Senorito sandstone lentil (in Chinle? formation) 
Triassic (Upper) : Central northern New Mexico (Sandoval County). 


B. €, Ronick, 1031 (U. 8. G. 8. W. & P. 020) 


f Senorito lenti.-—Consists of 
(descending): (1) Maesive cross bedded a with etre of egl at several inter- 
vals, of tan color, with greenish tint, 33 ft.: (2) egl. and a=, 4 Th: (3) massive 
eross-bedded ss, tan, yellow. white, and greenish, 55 f (4) nt most places 10 ft 


of Ix. cel. at base. Total thickness 13 to fe ft Well exposed in Senorito Canyon, 
wes Sandoval Co Li 


10 to 50 ft. above base of Chinle (f) fm 
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Sensori agglomerate and limestone. 


Oligocene: Punama and Costa Rica, 
D. F. MacDonald et aL, 1919 (A. A. P. G. Bull, vol 3, p, 564), 


Sentinel granodiorite, 

Probably Cretaceous: Yosemite National Park, California. 

F., C. Calkins, 1930 (U. S. G. S. P. P. 160, p. 125, map). Ta Tess uniform In com 
position than most other intrusive bodies In W. part of the zone crossed by 
Yosemite Valley the rock is relatively light-colored and homogeneous, but In E 
part of valley it is darker and more streaky and contains many dark inclusions 
Constitutes greater part of both walls of Yosemite Valley from Three Brothers 
nearly to Royal Arches and from the Fissures eastward to Glacier Point. Oldest 
known fm. of Tuolumne intrusive series. Next older than Half Dome quarts 
monzonite, and generally contains Wore biotite and hornblende than the Half Dome, 


Named far fact that it composes Sentinel Rock. 


Sentinel dolomite. 

Lower Paleozoic (?): Southeastern California (Inyo County). 

F. MacMurphy, 1930. [See under Telescope group. Derivation of name not stated.] 

F. M. Murphy, 1888 (Calif. State Div. Mines, Rept. 28 of State Min.. July-Oet., 
1932, pp. 329-320). Sentinel dol.— White, slightly aren. dol, characterized by 
irregular patches or segregations of coarsely crystalline carbonates or, more rarely, 
chert. Thickness 100 ft. Conformably underlies Radcliff! fm. and conformably 
overlies Wildrose fm.—all included in Telescope group (lower Paleozole 7) [ Deri 
vation of mame not stated, but map shows the dol on Sentinel Peak, southern 
part of Panamint Range.) 


Sentinel Butte shale member (of Fort Union? formatton). 
Eocene: Southwestern North Dakota and northenstern Montana. 


A. G. Leonard, 1908 (N. Dak, Geol. Surv. Sth Bien. Rept.). Sentinel Butte coal group 
of SW. N. Dak. is In upper part of Fort Union fm. and includes conis Q, R, 8, 
T, and V. The underlying Beaver Creek coal group includes coala N, O, P. 

W. T. Thom, Jr, and C. E. Dobbin, 1924 (Geol. Soc Am. Bull, wol. pp. 484, 

95-497). Sentinel Butte sh. memb. of Fort Union (7f) fm.—Is classed as Fort 
Union (?) by U. 8. Geol. Barv., though regarded as Wasatch hy [C, J.) Hares 
and the writers, Typically developed nt Sentinel Butte [Billings Co.], N. Dak. 
Consists of dark clay shales resembling those of Hell Creek meind, of Lance fm. 
and Lebo sh. memb. of Fort Union fm Overlies Tongue River memb. of Fort 
Union fm. and underlies Ulm conl group of Wasatch fm. Ta essentiallye Inter 
mediate eoa] group of northern Wyo. plus Toland coal bed and to lower part of 
Kingsbury cgl, which overlaps on granite core of Big Horn Mtns This uncon. 
overlap €, H. We 
Wasatch. In northern Wyo, and southern Mont, and perhaps In Dakota nrens 
o8 well the base of Sentinel Butte sh, te marked by Roland coal bela 

C. J. Hares, 1928 (U. S. G. S. Bull. 775), Sentinel Butte sh, memb, of Mort Unton 
(?) fm. is 3 + ft. thick in Marmarth field, SW, N. Dak., and consists of dark, 
somber sandy sh., gray ss., and lignite interbedded, | Overlles Tongue River mem) 
of Port Union fm. and uneon, underlies White River (f) fm The Bulon Creek 
lignite bed lies near top und HT Henite bed at base. 


emann (personal communication} regards aa marking base of 


Sequatchie formation. 

Upper Ordovician (Richmond) : Eastern Tennessee, southwestern Virginia, 
und northeastern Alabama. 

E, O. Ulrich, 1912 (12th Int. Geol. Cong., Canada, pp. 614, 046, 647, & 649, 651, 
665, und plate). Sequatehie fm.—Local designation for all deposits of Richmond 
age in southern Appalachian Valley, Consiste of red shales and argil Iss, 
heavier-bedded in upper part. Uncon. overlies Fairview fm. and uncon, underlies 
Clinch ss. Eastern border of the Sequatehie is usually confined to Clinton trougb. 
Is equiv. to Arnheim, Waynesville, Libert Whitewater, and Elkhorn stages of 
Ind. and Obio. The Juniata attaina its ¢ est development in central Pa, and 
thins southwardly. Nearing the border of Tenn, it seems to paes into the more 
cale, Sequatehie fm., in which facies the depostts of this age extend into NE. Ala 


The present accepted definition of Sequatchie fm, limits it to marine limy 
beds W, of Powell's Valley, in eastern Tenun., SW. Va., and northern Ala. 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 1957 


which are the time equiv. of Juniata ss. of Clinch Mtn and northward. In 
SW. Va. and NE. Tenn. it is overlain by Clinch nnd underlain by 
Heedsville sh. 


Sequoyah formation. (In Pottsville group.) 
Pennsylvanian: Southern West Virginin nud southwestern Virginia. 
M. R. Campbell 1807 (U. S. G. S. Tazewell folio, No. 44), Sequoyah fm. 
Shales overlying Dotson ss. and extending up to top of a heavy as, 450 ft. above 
base of fm. Includes some coal seams,  Underlies Tellowa fm. [Type loc. not 
stated and unknown.) 


Sas, and 


TSeral series 

Pennsylvanian; Appalachian region. 

H. D. Rogers, 1844 (Am. Jour. Sci, 1st, vol. 47, p. 156). Seral series embraces one 
vast and multiform body of coal strata, 3,000 ft. thick in western Pa. and Va. 
and probably still thicker in the anthracite basins, Consists of (1) the true coal 
fm. (divided into following 4 diestinet members, i e, new shales, new conl mens 
ures, older shales, nnd older coni measures) ; and (2) the Seral egl. [Pottsville fin], 
the great cel under the conl measures, Overlics Vespertine serics. {Non 
geographic name for all of Penn. rocks of Pa. and Va.) 

H. D, Rogers, 1858 (Geol, Pa. vol. 1, pp. 100, 146-1454 ; vol. 2, p. 758), introduced 
“Umbral series or Middle Carboniferous,” for 3000+ fr, of fossiliferous soft 
red shales and red ss. previously included in his Vespertine series, and described 
the siliceous ezl or millstone grit forming basal memb, of his Seral series as rest 
ing on Umbral serles [Mauch Chunk sh.) 

famed to indiente “twilight period of the great Appalachian Pulucozoic 
day," according to Rogers, 1814 citation above. 


tSeral conglomerate. 
Sec under tSeral series. As used in some early repts “Seral egt" ap 
plied to all of Pottsville fm., and in other repts to only the upper ( Home- 
wood) ss, memb, of the Pottsville. 


Sergeant shale 
Upper Cretaceous: Northwestern Iowa, 
C. [R.] Keyes, 1912 (Iown Acad. Sci. Proc, vol. 19, pp. 148, 150), Sergeant ahales., 
15 ft, thick, underlie Ponca as, and overlie Nishnabotna ss, <All inetuded in Dakotan 
series, 


Named for Sergeant Blatt, Woodbury Co, 


Serge Island marble 
Upper Cretuceous: Jamaica 
C, T. Trenchman, 1936 (Geol Mag, No. 864, vol, 75, No, 6, p, 258). 


Serna schist. 
Pre-Cambrian: Central northern New Mexico (Santa Fe region). 
C. [R.] Keyes, 1915 (Towa Acad. Sci. Proc., vol. 
geol. fms. of N. Mex, pp. 4, 11). Serna sohists.—Unsal part of Archeozole sec 
tion near Picuris, N. of Santa Fe, on W. flank of Rocky Mtns. Thickness 1,500 ft. 
[Derivation of name not given] 


pp. 257-259; Conspectus of 


Serpent quartzite. 
Pre-Cambrian (Huronian): Western Ontario, 
W. H. Collins, 1916 (Canada Geol, Surv, Mus. Bull. 22, p. 4) Included in Bruce 


series 


Sespe formation. 
Oligocene nnd upper Eocene: Southern California (Ventura County). 
wW. L. Watts, 1897 (Calif. State Min. Bur. Boll. 11, pp. 22-38! Sespe brownatone 
im—B5s., shales, and cgl, all more or leas brown. Widely exposed in Sempe dist 
Underlain, with apparent conformity, by white ss, and overlain, also with apparent 
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«conformity, by drab ss Ie of Tert age, and younger than rocks containing Ko. 


W Kew, 1924 (U. 8. G. 8, Bull. 753). Sespe fm.—Nonmarine red, brown, and 
. nnd se. with interbedded sh Corresponds to S 


tts, Thickness 2,500 ft. at type loc. on Reape Creek, in NW, part of Camulos 


œ brownstone fm. of 


quae Ranges up to 4.000 or more ft Confotmnably underlies marine Vaqueros 
fut, (with true Vaqueros —'urritelia (nezana- fuuna], and uncon. overlies marine 


Tejon On Top 500 ft, of Tejon consists of light-gray s* with some sh. and cor 
1esponds to “white s." of Watts he Vaqueros corresponda fo "drab s." a 
Watta. Typical Sespe corresponds to middle mamb only of Scepe fm, of G. I 


Eldridge and I, Arnold, us mapped and descri d In U, 5. G. 8. Bull. 300, 1007 


The Sespe fm. and overlying and underlying fms. nre exposed in gorge of 
Sespe Creek near entrance of Tar Creek and in region that extends E 


btw. waters of Tar and Little Sespe Creeks. 


Seth limestone. (In Kanawha formation.) 
Penunsylvaniun: Southwestern West Virginia. 
Rk V. Hennen and D. I. Reger, 1014 (W. Va. Geol. Surv. Rept. Logan and Mingo 
Counties, p. 108). Sath ls, of Krebs (C. E, Krebs, Boone Co. Rept Va. Geol 
Burv, 1914 [1015]), belonging, at its type Joc. near Seth, in Boone Co. 15 to 20 


D] 


(25 In Inter repts] ft, below Williamson coal, 36 to DO ft. below Dingess isn and 
186 ft. above base of lower bench of Camptell Creek (No. 2 Gas) coal, was not ob 
served in territory covered by this rept, where it is evidently replaced by Upper 
Cedar Grove ss [Later repta state that in some aroas the Seth Is. oecurs tn xh. 
underlying the Upper Cedar Grove s3.) 


Setters formation. 
PreCambrian (Glenarm ser 


Southeastern Pennsylvania, Maryland, 
Virginia, 

J, P. Lesley, 1892 (24 
Ridge quartz echist or gtrite, extensively quarried N, of Baltimore, and affording 

a definite geological horizon, Always perfectly follated by 


Geol. Surv. Summ, Rept., vol 1, pp. 120-132| Better 


at many other place 
parallel muscovite-micn layers, at variable distances from wach other, with plenty 
of stretehed and broken tourmaline crystals In the foltation planes. 

G. H. Williams and N. LL Darton, 1892 (U. S. G. S. map of Baltimore nnd vicinity, 
to accompany “Guide to. Baltimore prepared for Baltimore meeting Am Inst. 
Mim Engrs, Feb, 1592) Netters quarts shlat. A pecullar schist composed 


mostly of quartz and divided into beds of varying thickness by parallel larers of 
museo vite Underlles Cockeysville marble and overlies Baltimore hornblende 
gneiss. Most characteristic occurrence is in Sottor's Ridge 


W, B. Clark, 1004 (Md, Geol. Burr. map of Harfor! Co, Md) gave thickness of 
Setters qteite as T50 ft, 


The Glenarm series was formerly classified by U. S. Geol. Survey as be 


stem," but that term having been discarded it 


longing to “Algont 


is now Classified ns pri 


Setters 
Same as Setters fm. 


Ridge quartzite 


Seven Devils volcanics. 
Permian: Central Idaho (Seven Devils region). 


W. Lindgren, 1900 (U. S. G. S. 20th Ann. Rept.. pt. 3, pp, 193-198, pl, S). Seven 
sed slates and crystalline Is. necompanied by 
large masses of Mesoxole or Pmnléozole effusive rocks nnd achists derived from 
these, Poor in fossils, obably Carbf. [Mapped over large area at and around 
Seven Devils. According to C, P, Rows (personal communication, April 1933) the’ 
“effusive rocks and schists" correspond to Seven Devils volcanics of Anderson] 
A. L. Anderson, 1050 (Idaho Bur. Mines and Geol, Pam, 34) Seven Dovita vot- 
fhe Perm. rocks of Orotlmo 
ion are n continuation of those in Seven Devila region and Snake River Canyoou 
where they are dominantly of volcanic origin, mainly andesttic flows and pyre 
tics with some fossiliferous cnic. tufs bearing s Phosphoria fauna, This 
croup is herein designated Seven Dewils volcanics, from type loc. in Seven Devils 
Mtns, Thickness probably more than a mile. They outerop in 3 places in SW. 


Devils series Strongly compi 


conics [in text], Seren Dètils series [on mop]. 
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part of Orofino dist. As a whole the rocks are greatly altered and in most places 
resemble greenstonesz apparently the series includes both surface Java flows, mainly 
of andesitie composition, and intrusive dikes and stocks of dioritie nnd gnbbroic 
composition; the dikes and stocks eut the flows in a bewildering fashion; some of 
intruslves are probably much later than the flows and probably related to Tringsic 
or Jurassic activity. Overlain, discon, by Triassic (7) rocks in Snake River 
Canyon. 


!seven-foot tier. 
A term applied in early N. Y. repts to pest-Lowville part of Black River 
group. See under Watertown is 


Seven Rivers gypsiferous member (of Chalk Biuft formation), 

Permian: Southeastern New Mexico (Pecos Valley). 

O0, E, Melnger, B. C Renick, and Kirk Bryan, 1926 (U. S. G. S, W, 8. P, S80—A, 
pp. 6-7, 13-15, and map). Seven Rivers gypsiferous memb, of Chupadera fm.— 
The upper GO ft. or more consists of interbedded greenish limy sh, and be, which 
in pinces changes literally into ls. breccia; W. of Atchison, Topeka & Banta Fe 
Railway tracks the breeeia becomes a persistent bed Lower part of Seven 
Rivers memb. consists of an undef, thickness, but at least 100 ft, of thick beda 
of gyp. aud associated red sand and sh. The Seven Rivers ia basal memb, of 
Chupadera fm. as exposed in Carlsbad region, where it underlies Carlsbad Is. 
memb., of the Chupadera. 

A. G. Fiedler and S, S. Nye, 1055 (U. 8. G. 8S. W, S, P. 639), Seven Rivers tongue 
of Pecos fm.—UnderBes Carlsbad Is. tongue of Capitan Is. and is underlain by 
basal deposits of Pecos fm.; in places it rests on Picacho Is, 

W. B. Lang, 1987 (A. A. P. G. Bull. vol 21, No. 7), made following 
changes: (1) Divided the rocks formerly called Pecos fm. into several 
fms. (see under Pecos fm.); (2) abandoned Pecos; (3) introduced 
Chalk Bluff fm. for the beds overlying San Andres Is, memb. of Chupa- 
dera fm. and underlying Castile anhydrite in Pecos Valley, where the 
Castile is only the upper attenuated part of the Castile of Delaware 
Basin; (4) redefined Seven Rivers gypsiferous memb. by removing its 
upper part, which he named Three Twoins memb, of Chalk Bluff fm. ; 
(5) showed Seven Rivers and Three Twins members as composing 
upper part of Chalk Bluff fm., the Seven Rivers resting on Queen ss, 
memb. of Chalk Bluff fm.; (6) introduced Azotca tongue of Carlsbad Is. 
for the tongue of Is. that separates the Seven Rivers and Three Twins 
members, This is present approved classitication of U. S. Geol, Survey. 


Seven Sisters sundstone. 

Pennsylvanian: Eastern Kentucky (Middlesboro coal field). 

G. H. Ashley and L. C. Glenn, 1906 (U. 8. G. 8S, P. P. 49. p. 119), inadvertently 
failed, in one place, to change “Seven Sisters ss," which in ms. they had originally 
used but later di rded for Naese ss, mem, ihe present approved name for the 
es, which is also exposed ot a well-known geographic feature om Cumberland 
River that Is known as Seven Sisters. 


‘Severn formation. 

Upper Cretaceous and Eocene: Eastern Maryland. 

N. H. Darton, 1891 (Geol Soc. Am. Bull, vol. 2, pp. 431, 438). Severn fm.—The 
continuous southern extension of the N. J. Cret, green sand series, but whether it 
represents all or part of these members is not yet determined. In Md. it is a 
strat. unit, distinetly separable from the N. J, series as a whole by its homogeneity 
of constitution, and it is with’ this restriction that the term Severn is applied. 
Consists almost entirety of fine black sand, more or less flecked with scales of mica, 
very eparingly but irregularly glaueonitic, and usually containing considerable 
carbonaceous materials, ‘Thickness 10 to 100 ft. Exposed in high cliffs at Round 
Day on Severn River. Uncon, underlies Pomunkey fm. and uncon. overlies 
Potomac fm. [group] 

N. H. Durton, 1893 (Am. Jour, Scl, 2d, vol. 45, pp. 407—419). Severn fm. (mapped) 
ia separated from nnderlying Magothy fm. by n3 erosion uncon. 
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N. H. Darton, 1896 (U. & G. S, Bull, 138, pp. 124—126), Severn fm—Bilack argil 
nnd carbonaceous sands, 3 to 150 ft. thick, Underlies Pamunkey fm. and owverlbe« 
Magothy fm. 

Discarded by U. S. Geol. Survey. Includes Rancocas fm. (Eo,) nnd Mon- 
mouth and Matawan fms. (Upper Cret.). which have been separated 


Severn limestone. 
Silurian: Ontario (Hudson Bay region). 
A. F. Foerste and YT. E, Savage, 1927 (Denison Univ. Bwll., Sci, Lab, Jour., voL 22 
pp. 6, 14). 


Severn River limestone. 

Silurian: Canada. 

T. E. Savage and F, M. Van Tuyl, 1919 (Geol Soc. Am. Bull, vol. 30, pp. 341, 
359, 367). 

Severy shale. (In Shawnee group, Kansas.) 
Severy shale member (of Shawnee formation, Missouri), 

Pennsylvanian; Eastern Kansas, northwestern Missouri, southeastern Ne 
braska, and southwestern Towa. 

E. Haworth, 1898 (Kans. Univ. Geol Surv,, vol, 3, p. 08). Severy shales proposed 
by G. I. Adama in field notes, for shales, 50 to 75 ft. thick, overlying Bik Falls ls. 
and underlying Howard Is. in Chautauqua, Elk, and Greenwood Counties, Kans 
With Howard Is, tt forms light escarpment traceable from Rurekn to Cedar 
Valley. 

Was for many years treated as a memb. of Shawnee fm. In Kans, the 
Shawnee is treated as a group and the Severy as a fm. 

R. €. Moore, 1986 (Kans. G Sury. Bull, 22, pp. 205, 206) Shunganunga wh, of 
Beede is unnecessary name, The few ft. of beds to which it was applied are 
included, without differentiation, in Severy sh, where Bachelor Creek Js, memh 
of Howard Is. is absent, Where Coal Creek memb, of Topeka Is. is recognised, the 
Severy rests on it. Where Hartford is only memb, of Topeka represented, the 
lower bdy of Severy is top of Hartford ly. Bevery Js bere treated as basal fm. 
of Wabazunsee group. 


See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936. 
Named for Severy, Greenwood Co., Kans, which is built on this sh 


Sevier shale, (In Blount group.) 

Lower Ordovician (late Chazy): Eustern Tennessee, western North Caro 
lina, and southwestern Virginia. 

A. Keith, 1895 (U. S, G. S. Knoxville folio, No. 16, p. 4). Sevier eh.—Shales over 
lying Tellico ss. and underlying Hays ss. in Knoxville quad., Tenn. As a whole 
ig a thick series of calc. yellow shales. weathered from light-bime shaly In Is 
similar to Athens sh, With it oceur occasional beds of gray Is, or variegated 
marble and beds of sandy sh. and cale, ss. SE. of Knoxville it consists of 200 to 
300 ft. of gray argill. Is., gray and variegated marble, and shaly Is. overlain by 1,000 
to 1,200 ft. of calc. yellow shales with occasional thin Is beds and sandy ahales. 
North of Montvale Springs there are two heavy beds of sandy sh. and calc. 
interbedded with light-blue shaly Is. The shales are precisely Ike Athens ali. and 
the ssg very similar to Tellico ss. Passing NE. the sss, diminish in thickness and 
are more interbedded with shales, Fossils similar to those of Chickamauga ls. are 
common in the les, and marbles of this fm. 


Foregoing is original definition in type area. The name, however, first ap 
peared in print in 1894, in a paper on SW. Va. by M. R. Campbell (Geol 
Soc. Am. Bull., vol. p. 176, pl. 4), who accepted Keith's name and cor 
related the rocks of SW. Va. with those of Knoxville quad., Tenn, As de- 
scribed by Campbell, the fm. in SW. Va. underlies Bays ss, and overlies 
Shenandoah ls. The name was also used by Campbell in U. S. G. S 
Estillville folio (No. 12), published in 1894, where the fm. is described n* 
440 to 4,000 ft. thick; consisting of yellow or blue calc, sh, becoming 
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quite sandy in upper part to SE. ; basal part N. of Clinch River consisting 
of few ft, to 800 ft, of black sh.; underlies Bays 88. and overlies Chicka- 
maugu ls. N. of Clinch River and Mocensin Is. S. of Clinch River. 

The Ottosee shi. of Ulrich is basal cale. memb. of typical Sevier sh. In early 
repts and folios of SW. Va. the younger Martinsburg sh. was crroneously 
mapped as Sevier sh 

Nemed for exposures in Sevier Co., Tenn. 


Reville limestone, (In Pottsville formation.) 
Pennsylvanian: Central western Illinois (Fulton County), 
H. R. Wanle: 19381 (Geol Soc. Am. BulL, vol. 42, No, 3, p. 805), showed Seville Ta. 
ubove coal] No, 1, im basal part of Penn, [Pottsville] of western H1 


J. E. Lamar and H. B. Willman, 1024 (IH. Geol Surv. Bull. 01, p. 135). Seville ls. 
of Fulton Co, which les above Rock Island (No. 1) conl, locally reaches thiek- 


ness of 5 to 20 ft., bur is nbsent in pinces 


Probably named for Seville, Fulton Co, 


Seville cyclical formation, 

A name applied by H. R. Wanless (Ill. Geol Surv. Bull. 60, 1931, pp. 179 
198) to a portion of middle part of Pottsville fm. (Penn.) of central 
western HL, based upon the rhythmic-cyele theory of sedimentation. 
Includes coal No. 1 Derivation of name not stated, 


Sevy dolomite. 

Middle Devonian: Western Utah (Gold Hill district), 

T. B. Nolan, 1930 (Wash. Acad. Sci. Jour. vol 20, No. 17, Oct, 19, pp. 421-432). 
Bevy dol,—Hemarkübly homogeneous throughout. Typical rock a well-bedded light 
mousegray dol in layer» 6 to 12 In, thick, which weathers very light gray; 
extremely dense: breaka with conchoidal fracture; most beds show faint lamina- 
tion parallel to bedding, The fm, contains a few beds of darker dol near top 
and locally beds containing tiny nodules of light-colored chert. Basal bed is 
congiomeratic, Thickness 4504 ft. No diagnostic fossils. Grades into over- 
lying Simonson dol., which contains Middle Dev. fossils, Overlies, uneon., Lake- 
town dol, of SIL age. Named for exposures 1n. Sevy Canyon, on W, side of Deep 
Creek Range, Gold Hill region 


See nlso U. 8. GS. P. P. 177, 1934, 


Sewanee conglomerate. (In Lee group.) 

Pennsylvanian (lower Pottsville); Southern Tennessee, 

J. M. Safford, 1898 (Tenn, State Bd. Health Bun., vol. 8, No. 6, pp. 80-98). Se 
wanee col—Ae studied at Sewanee the egL is a heavy-bedded sse., abounding 
in white quarts pebbles of various shapes, from size of buckshot to that of 
pigeons eggs atul la r, which are seattered through it Ike plume in a pudding, 
the pebbles belng in places so numerous that the rock 1& quarried for pebble 
gravel, Very generally a thickness of 3 to 24 in. of very base of the cgi. is a 
hard iron rock, a ferrüzinous egl. The Sewanee cgl, caps Sewanee Plateau and 
reeta on shales, with ocen*jonally a bed of clay and a fow in. of coal at some 
points On the min, Thickness 25 to 100 ff, ; average about 60 ft 

J. M. Safford and J. B. Killebrew, 1900 (Elements of geol. of Tenn., p. 150) Ne- 
icanee col—The great egl. on which Sewanee, the site of the University of the 
South, is located, Forma topmost steatum of Bon Air Measures {Later wark by 


€, Rutta showed that the cg), forming topmost stratum of Bon Air Measures of 
und 


Safford in type loe, ia not Sewanee cel. but the much younger jonair i 


that all of tBon Alir Mensures are above true Sewanee cgl.] 
Overlies Gizzurd fm. and underlies Whitwell sh. Thickness 200 ft. Is= 
upper part of Lookout ss. 
Sewell formation. (In Pottsville group.) 
Pennsylvanian: Southern West Virginia und southwestern Virginia, 
2 


M. R. Campbell and W. €. Mendenhall, 1806 (U. $ G. S. ITth Aun. Rept. pt. 2, 
pp. 487, 494). Sewell fm.—Shales and saa, overlying Raleigh së. and underlying 
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Fayette [Nuttall] ss, nlong New and Kanawha Rivers, W. Va [Imebudesn Bowel 
coal, about TO ft above base. Thickness of fm. 280 to 000 ft 

Comprises all of middle Pottsville in region deseribed Later definitions | 
include at top the Nuttall ss, memb., which is same us Fnuyette ss. 
(preoccupied) of Messrs. Campbell and Mendenhall 

Named for Sewell, Fayette Co.. W. Va 


tSewell formation. (In RKaneocns group.) 

Eocene: New Jersey. 

W. B. Clark, R. M. Bagg, nnd G. B. Shattuck, 1897 (Geol, Soc. Am, Tull, vol. 8 
pp. 810-338). Sewell marls,—Dark greensind maris, with glauconite thickly 
disseminated Thickness 20 to 20 ft. Basal div. of Rancocas fm. — Overlies 
Monmouth fm. and underlies Vincentown limesands, the top div. of Kancoecaa 
fm, Named for Sewell, Gloucester Co. 


This name being preoccupied, it was replaced by JTornerstown mart, whieh 
is now classified as a fm. of Rancocas group 


{Sewickley limestone. (In Monongahela formation.) 

Pennsylvanian: Western Pennsylvania and Maryland and northern West 
Virginia. 

F. and W. G. Platt, 1877 (2d Pa, Geol, Surv, Rept. Ha, pp. 55-104, 280). Sewickley 
la., 8 to 10 ft. thick, is middie memb. of Pittsburg Is. group, and tes 90 ft. above 
Pittaburg conl It is lower than Sewickley coal and higher than Redstone conl 

J. J. Stevenson, 1877 (2d Pa. Geol, Surv, Rept, Kə) Miah-pot or Sewiekley ta., 
25 ft. thick, lies 30 ft. below Sewickley coni and 20 ft. above Redstone coal 

L €. White, 1891 (U. S. G. 8. Bull. 05, pp. 81-62). I have deemed it preferable to 
apply the name Sewickley fs. to the whole Is group which lies biw. the Sewickley 
and Redstone coal beds. 

The Sewickley Is. of Platt and Stevenson is same ns Fishpot Is. memb. of 
Monongahela fm., the older name 


Sewickley sandstone member (of Monongahela formation). 

Pennsylvanian: Southwestern Pennsylvania, western Maryland, and 
northern West Virginia, 

I. C. White, 1891 (U. S. G. 8. Boll. 65, p. 60). Sewickley as—Flaggy, also massive 
und even pebbly ss, 0 to GO ft. thick, Overlies Sewickley coal and underlies 
“Great” [Benwood] 1s, 160+ ft. thick. Its massive character is well shown 
along Monongahela River btw. Morgantown and Fairmont [W, Va.], in vicinity 
of Big Falis. 

Sewickley member. (In Monongahela formation.) 

A term employed by Pa. Geol. Surv. (M, E, Johnson, Topog. and Geol. 
Atlas Pa., No. 27, Pittsburgh quad. p. 31, 1929) to include Benwood ls. 
and Sewickley coal [btw, which occurs Sewickley ss.]. 


Sextant formation. 
Devonian: Ontario. 
T. E. Savage and F. M. Van Tuyl, 1919 (Geol Soc, Am. Bull, vol 30, pp. 341, 
374, 315). 
TBSexton terrane (also fSexton limestone). 
An abbreviated form of Sexton Creek ls, employed by C. [R.] Keyes. 


Sexton Creek limestone. 
Silurian (early) ; Southwestern Minois and eastern Missouri 
T. E. Savage, 1900 (Am. Jour. Sci, 4th, vol 28, p. 518) Seoton Creek. la— 
Lss. of Niagaran (Clinton) nge, 16 to 70 ft. thiek, In Alexander Co., IH Lower 
part thin layers of hard gray Is. and chert interbedded; upper part thicker 
layers of pink or reddish, mottled suberystatline ls. Separated from underlying 
Edgewood ls. of Alexandrian series by 2-in. band of red residual clay Uncon. 
underlies Dev, Helderbergian series. Named for exposures on Sexton Creck, 
Alexander Co., Ill. 
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T. E. Savage, 1910 (IIl Geol Surv, Bull, 16, pp, 204—341), orton Creck ls. was 
proposed. to Include all strata in this part of Miss, Valley [SW. U1] that belong 
to Clinton group. Fossils correlate it with Clinton of Ohio and Ind, whieh ts 
probably as low as any Clinton previously deseribed 

T. E 19013 (IL Geol Surv. Bul. 2:3). Sevton Creek le of IL and Mo. 
ia By teld ls. of Ohio, formerly Included fn Clinton but now knows, by fossils, 
to be preClinfon, Sexton Creek and Brasstield are both now considered top fm. 
of Alexandrian series. The Sexton Creek overlies Essex Is, with a possible 


break in deposition, 

T. E. Savage, 1913 (Geol, Soc, Am, Bull, vol 24, pp. 111-112), divided his Alexan- 
drian series into (descending) Seaton Creek (Braseficld) i», Ranex ix, Kdgewood 
la, and Girardeay Ig, and stated "the several fma. are uncon, among themselves," 


[On later pp. (8534) he used Seaton Creek ly. in NIS. LIL.) 


T. E. Savage, 1916 (Geol, Soc, Am, Bull, vol, 27, pp. 3005-224) Sexton Creek ts 
is restricted to rocks in southern basin, nnd Kankakee | (new name) introduced 


for contemp. depesits in NE. IN., western HL, and eastern. Mo, N, of St. Louis 

T. E. Savage and M. L. Nebel, 1923 (HL Geol Surv. Bull 43). Sexton Creek ts., 
50 to TO fr. thick. was deposited in sea that advanced from 8S. aa far N. as 
Jackson Co, The gea that deposited Kankakee tx, at about sime time invaded 
from E. or NE, and extended us far as Calhoun and Jersey Counties, Ill. 

T. E. Savage, 1920 (IL Acad. Sci. Trans., vol. 19, pp. 280-257).  Serton Creek 
Llrrassfield) Is, extends ax Tar N., as Wividers, near N, border of State Lin 
McHenry Co.]. 

T. E. Savage, 1928 (Geol. Soc, Am. Bull, vol. 37, pp 526.4). Writer now believes 
that off Alexandrian strata in Il. and lown were deposited in a sèa that ad- 
vanced from S., amd thus belong to same province as Alexamirian strata in SW 
Iu. [But he used Kankakee (Mrasefleid) ts. in NW, Hl and Sarton Creek (Brass 
fleld) ta, m SW. M., and discarded his Waucoma IR. for Kankakee and discarded 
hie Winston ls. for Kdgewood A, HL Sutton, 1935 (Rept Oth Ann, Field Conf. 
Kans. Geol. Soc., pp. 210-274), also used Kankakee Is, in NE. and NW. II.] 


Seymour formation. 
Pleistocene; Central northern Texas, 
W. I Cummins, 1 > (Tex, Geol, Surv, 4th Ann, Rept, pt. 1, pp, 181-190), 
Seymour beda.—Unstrarifled beds of sandy clay, few ft. to 50 fr. thick, in Baylor 
and Knox Counties Overlies Permian red beds Often at bate beds of sundy 


pebbles cemented into solid masses by lime 
Named for Seymour, Baylor Co. 
Shabu series. 
Pre-Cambrian: Ontario. 
C. D. Parse, 1984 (Ont, Dept. Mines 42d Aum Rept., pt. 6, p. 24). 


hades sandstone member (of Pottsviile formation). 
Pennsylvanian: Central Alabama 
C. Butts, 1910 (U. & G. 8. Birmingham folio, No, 175, pp. 10, 12) Shades 8s 
menmb—Thick-beddcd, rather coarse se, generally somewhat conglomeratic in 
lower part. Thickness 200 ft. Basal os. memb, of Pottaville fm. in Cahaba and 
Coosa coal fields Either rests om Brock con] or is separated from that coal by 
50 ft. of shale. 


Named for presence on Shades Mtn, Jeffersonville Co. 


Shadrick Mill sandstone. (In Strawn formation.) 
Pennsylvanian: Central Texas. 
N. F. Drake, 1898 (Tex, Geol. Surv. 4th Ann. Rept., pt. 1, pp. 874, 376).  Shadrick 
Mill os. —Ss., usually massive but with some flaggy beds and a thin cgl. Thickness 
150 feet Memb. of Strawn div. Overlics Elliott Creek bed and underlies bed 
No. 8 (250 to 300 ft. of clay Interstratified with s& at base). 


Named for Shadrick Mill, Lampasas Co. 
Shady dolomite. 

Lower Cambrian: Eastern Tennessee, northern Alabama, northwestern 
Georgia, western North Carolina, and southwestern Virginia (as far 
north as Roanoke). 
151827^—38 40 
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A. Keith, 1903 (U. 5. G. 8. Cranberry follo, No. 80, p. St. Shady !8$—Thick and 
tüinssive beds of gray, bluish-gray, and mottied-gray Is., with nodules and masses 

of black chert, and a few beds of almost white Is, or marble Thin seams of 

bine and gray sh. occur in many parts of fm., and in upper layers a few beds 

of red sb. make transition to overlying Watauga sh Thickness 750 to 500 ft. 

Overlics Erwin q!zite. 


In most areas the Shady is almost wholly dol. In Ala. it rests on Welsnet 
qtzite, 
Named for Shady, Johnson Co., Tenn. 


TShafer limestone. 

A name applied locally, in Moab region, central eastern Utah, to a marine 
ls, 0 to 25 ft. thick, in places lying at top of Rico fm. (Permian) and in 
other places 10 ft. below top of Rico, Named for Shafer dome, but 
impossible to identify the Is. in other nearby domes of the region, ne 
cording to J. B. Reeside, Jr. (personal communication). (See also 
A. A. Baker, U., 8, G. S, Bull, 841, 1933.) 


Shaffer shule. 

Middle Devonian: West-central New York (Ontario Connty) 

J. M, Clarke, 1003 (N. Y. State Mus, Hdb, 19, table and p, 22). In Ontario Co, the 
succession of Hamilton beds is (ascending) Shaffer s. {—Skanenteles st), 
Centerfield Is., Canandaigua sh. (= Ludlowville #h.}, Enerinal (Tichenor) 1s., and 
Moscow sh. 

T. M. Clarke and D. D. Luther, 1904 (N. Y. State Mus. Bull. G3). The Skanentelcs 
sh, Is evidently continuous iuto Canandaigua area, and hence that name is employed 
for it rather than Shaffer «sh, 

G. A, Cooper, 1950 (Am. Jour, ScL, Sth, vol, 19, pp. 217-210), replaced Shafer sh. 
with Levanna &h., because latter type loe, afforded better exposures See under 
Levanna. sh. 


These are the only records of Sheaffer sh. or Levanna sh. 


Shafter limestone, (Of Trinity group.) 

Lower Cretaceous (Comanche series): Western Texas (Presidio County) 

J, A, Udden, 1904 (Univ. Tex, Min. Surv. Bull. 8, pp, 10, 11, 25, 30-39), Shafter 
beds.—Alternating lss, stony maris, clays, and finegrained straight-bedded lentieu- 
lar masses of yellow and brown ass. Thickness 700 ft. Lower Cret, fossils. Under 
lie Edwards Is. and overlie Presidio bena Lower 400 or 500 ft. are—Glen Rose; 
upper part believed to belong to horizon of Walnut clays. 

C. L. Baker, 1927 (Univ. Tex. Bull. 2745) All but uppermost part of Shafter beds 
irePFinlay 1s, 

C. P. Ross and W. E. Cartwright, 1935 (Univ. Tex, Bulk 8401, pp, 577, 588) 
Shafter la. (restricted ),—Chielly 1075+ ft. thick A restrletion of Udden's 
Shafter beda, by excluding Walnut fm., here for first time mapped separately. 
Rests uncon. on Presidio fm. Is all of Trinity are aud appears to be identical 
with Glen Rose ls. If detailed study of fossils confirms Glen Hose age, the local 
name Shatter Is, may be dropped. 


Named for Shafter, Presidio Co. Exposed in and around the town. 


Shaggy Peak rhyolite. 
Tertiary (Eocene?) : Central northern Utah, 
T. Gilluly, 1932 (U. S. G. S. P. P, 173, pp, 59-60), Shaggy Peak, Fairfield quad., 
ts entirely composed of the intrusive rock here named Shaggy Peak rhyolite 
Shakopee dolomite. (In Prairie du Chien zroup.) 
Lower Ordovician: Southern Minnesota and Wisconsin, Iowa, and northern 
Illinois, 


N. H. Winchell, 1874 (Minn. Geol, nnd Nat, Hist. Surv. 2d Ann. Rept.. pp. 138-147). 
Shakopee ls.—Mag. Is. alternating with cale. se, Thickness In Minn. Valley 70 ft 
ls uppermost memb, of Lower Magnestan [later named Prairie du Chien group] 
Outcrops at Shakopee [Scott Co, Minn.]. Rests on as, seen at Jordan—the 
Jordan ss, 
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The ss, upon which this uppermost memb. of Lower Mag. rests was in 
foregoing rept mistaken for the older Jordan ss, In 1882 Wooster, in 
describing the ?Lower Mag rocks of St. Croix Valley, Wis, applied 
Willow River beds to uppermost memb. and New Richmond sa. to under- 
lying ss. In 1856 (Minn. Geol and Nat. Hist. Surv. 14th Ann. Rept., 
pp. 854-3387) Winchell corrected his miscorrelation of the white Ss. 
underlying his Shakopee 18, wilh Jordan ss, and adopted for it Wooster's 
name New Richmond ss. Winchell’'s name Shakopee continued to be 
used (usually for the beds above New Richmond ss, but in some early 
repts for all of the *Lower Maz.) in Minn. Wis, and Iowa repts, and 
Willow River was not again used until revived hy Powers in 1955. 
(See under Willow River ls.) 

In 1889 (Minn, Acad. Nat. Sei. Bull, vol. 3, pp. 125-130) €. W. Hall applied 
TSNhakopee A to the dol, beds in Minn. now known as Shakopee dol. 
Elevator B to à s at their base, nnd Shakopee R to the dol. now 
known as Oneota dol, In 1891] (U. S. G. S. llth Ann, Rept, pt. 1) 
W J MeGee applied Oncota 1s. to the beds underlying New Richmond ss. 
of Wis. and Minn. repts and overlying the Jordan ss (or the beds which 
had been called “Shakopee B" by C. W. Hall), and applied Shakopee la. 
to the beds underlying the St, Peter ss, and overlying the New Rich- 
mond sx, 

A. C. Trowbridge and G. L Atwater, 1934 (Geol. Soc, Am, Bull, vol. 45, pp, 65-73) 


H the beds exposed at Shakopee are not in reality Oncotn, evidence to contrary 
i» paleontological, If Shakopee is to be retained for uppermost part of the 
Prairie du Chien, it should be recognized that the outcrops at Shakopee may not 


be included in it. If tt should prove true that the beds at Shakopee belong in 
lower part of the dol rather than in upper part, Shakopee could not properly be 
applied to upper part of the Prairie du Chien. In that cnse it might be ndvisnble 
to discard Shakopee and return to Wooster'u name Willow Riper beds, However, 
Wooster’s name for these beds has not come Into general use, and the Oneota is 
much thicker and more eonspienous in the section along Willow River than nre 
these younger [Shakopee] beds. On the whole it seems best to continue to nge 
Shakopee for these younger dolomites and =s., nt leust until the age of the beds 
nt Shakopee is conclusively determined 
E. H. Powers, 1935 (Rept. 9th Ann. Field Conf. Kans. Geol Soc, p. 171), guve 
detailed section of the rocks exposed at Shakopee, Minn, in which he identified: 
Willow River dol, [Shakopee], 61 ft. ; New Richmond 85, 2 ft.; Oneota dol, 126 ft 
In Rept. 9th Ann. Field Conf. Kans. Geol, Soc, 1935, Willow River 12 used 
in Iowa and Wis, by Powers nnd Trowbridge, but does not appear to 
have been adopted by the IL, Minn. and Wis. Geological Surveys, (See 
fig. 2, pp. 83, 172-174.) G. M. Kay, however, adopts it (p, 283), although 
he stated (p. 282) that Stauffer (Jour. Geol., vol. 42, 1984, pp. 347-352 
has rechecked the section at Shakopee “and concludes that Winchell was 
correct in classifying the outcropping beds as younger than the New 
Richmond and calling them Shakopee.” Kay also says (p. 283) the 
type section of Shakopee "may be of Oneota age.” 


iShakopee A limestone. 
A term applied by C. W. Hall (Minn. Acad. Nat. Sci. Bull, vol. 3, pp. 125- 
136, 1889) to the beds now known aa Shakopee dot 
Shakopee B limestone. 
A term applied by C, W. Hall (Minn. Acad. Nat. Sci. Bull, vol. 2, pp. 125- 
186, 1889) to the beds now known as Oncota dol 
TShakopee group. 
A term employed by F. W. Sardeson (Pan-Am. Geol, vol 41, btw. pp. 107 
and 122, 1924) to include Shakopee dol. and Oneota dol, Instead of 


we, 


Prairie du Chien group, which he considered objectionable. 


1966 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 

Shaktolik group. 

Upper Cretaceous: Southwestern Alaska (Lower Yukon and Norton Bay 
Nulato region). 

P. & Smith nnd H. M. Enkin, 1911 (U. 8, G. 8. Bull. 449, p. 57) Shaktolik group 
(so called after river of that name, which affords good section of the beds) ineludes 
thick series of sss. whales, and grits, lying btw. Ungalik egl. below and top of sed 
series in Norton Bay-Nulato region. Divided into a lower sandy div, and an upper 
shaly div Tneludes Nulato ss», of Dall, but further work is needed to determine 
whether Nulato can be used for one of fms, of the group, 

G. €. Martin, 1920 (U. 8. G. 8. Hull. 776, p. 398, chart opp. p. 474), divided the 
Upper Cret. rocks of Lower Yukon and Norton Bay dists. into (descending) Kaltag, 
Nulato, and Melozi fma, and Ungallk cgl., and stated that the first 5 are contemp. 
with Shaktollk croup. 

P. S. Smith (U. S. G. S. P. P. 192). The beds above Unzallk egl. have been described 
as Shaktotik group, but later, without much additional Held evidence and mainly on 
theoretical grounds, this group was subdivided by G, €. Martin [U. 8. G. 8, Bull, 776, 
1926] into 3 fms., named (ascending) Melosi, Nutato, and Kaltay, These subdivi- 
sions have not yet been given a tryout in fleld practice, 


*Shaly limestone, 
A descriptive term applied in a titular sense in early N. Y. repts to New 
Scotland ls., which was also called “Lower Shaly la,” in contradistinetion 
to "Upper Sbaly Is" (Port Ewen 1s.). 


Shamattawa limestone. 
Ordovician: Manitoba 
See Shammattawa Is. 


Shammattawa limestone 
Ordovician: Manitoba (Hudson Bay region). 
T. E. Savage and F. M. Van Tuyl, 1910 (Geol. Soc. Am, Bull, vol. 30, pp. 342, 345) 


Shamokin black shale member. 

Middle Devonian (Mareellus) : Central Pennsylvania (Northumberland 
County). 

B, Willard, 1935 (Geol, Soc. Am. Bull, vol. 46, Proc. Pal. Soc. Feb, 28, pp. 202-203), 
Shamokin black sh. memb.—Posal memb. of Marcellus fm. in central Pa, Mostly 
faaile Diack sh., but in part finely aren. Fossils. Thickness 250-- ft. at Selina- 
grove Junction. Named for Shamokin Creek, in W. part of Northumberland Co., 
where exposed in N. limb of northern Selinsgrove Junction anticline. Underlies 
Turkey Ridge ss. memb. 


Shandon quartzite. 
Upper Cambrian: Southwestern New Mexico. 
€, H. Gordon, 1907 (Jour. Geol, voL 15, pp. 91-92) Shandon qtzite Qixites, SRS., 
and shales with occasional Is. bed. Thickness 50 to 1,100 ft Of Upper Camb, 
age. Underlies Mimbres Is 
Same ns Bliss ss, and this local name is no longer used. 
Named for Shandon, eastern part of Sierra Co. 


Shandro shale, 
Upper Cretaceous: Alberta, 
J. A, Allan, 1918 (Canada Geol. Sure. Summ. Rept. 1917, pt. €, p. 12) Included in 
Belly River series, 


Shannon sandstone member (of Steele shale), 

Upper Cretaceous: Central Wyoming. 

C. H. Wegemann, 1911 (U. 8. G. & Bull, 452, pp. 42, 47). About 1,025 ft. above base 
of Pierre fm. in this [Salt Creek] oil field lies the ss. here named Shannon sè. 
tentit of Pierre fm. It forms the rim rock of Salt Creek dome, and 8S. of Shannon 
is 170 ft. thick. It is somewhat variable in character, but usually contains 2 
resistant beds separated by 100+ ft. of softer ss. Lies 1,100 ft. below Parkman ss, 
nem) 
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Later work resulted in differentiating (in 1915) the deposits of Pierre age 
in this part of Wyo. into Mesaverde fm. (above) and Steele sh. (below), 
and the Shannon as, has for many years been treated by U. S. Geol. 
Survey 


n mecmb, of Steele sh., since it is of considerable geographic 


extent, 


Shannon Run limestone (in Washington formation.) 
Permian: Northern West Virginia (Monongalia County). 


E, L. Core, 1929 (W. Va, Acad. Sei, Proc, voL 3, p. 205) Immediately beneath 
Waynesburg "B" coal in this region (near Core, Monongalla Co.) there occurs a 


local Ix. which present author for convenience has designated Shannon Run ta., 
from Its exposure on Shannon Run, 2 mi. W, of Mount Morris, It is bere a foot 
thick and bas eroded to greater extent than overlying coal. It Mes 30 to 35 ft, 
above Colvin Run Is, 


Shannopin sand 
Drillers’ term for a sand in SW. Pa. of Upper Dev. or early Carbf, age, 
which is considered = Hundred-foot. sand, in part at least. 


Shark River marl, 

Eocene (middle): Northeastern New Jersey 

T. A, Conrad, 1805. (Acad. Nat, Sel, Phils, Proc, vol 17, pp. 70-73), Shark River 
marl, the bed of the oldest La ocean. Consists of fossiliferous indurated clay 
with disseminated crains of greensand. Thickness unknown 

WwW. B. Clark, 1895 (N, J. Geol. Surv. Ann. Rept. 1892, pp. 208-210). Shark River 
innrl.—A marked zreensand with slight admixture of a ]. materials, with usually 
a hardened stony layer at top Thickness 12 ft Eo, fossils Typically developed 
in valley of Shark River, Overlain uncon. by Miocene [Kirkwood fm,] Rests 
conformably on Manasquan marl (Later repts give thicknesses up to 19 ft.] 


Sharon shale member (of Pottsville formation). 
Pennsylvanian: Western Pennsyivanin and Maryland, eastern Ohio, and 
northern West Virginin, 


il, D. Rogera, 1858 (Geol. Pa., vol, pt. 1, pp. 474-477, 489+ ) The Seral ss, and 
cgl, 50 to 100 ft, thick, embraces for ally the Sharon coa! group os a member, 

F, Platt, 1875 (2d Pa. Geol. Surv. Rept. H, pp. 8-9). [7. T,] in 1839 named 
nnd deserib»vd Sharon series a» underneath Cil, No, NIL, from hls explorations W. of 
Allegheny River. Lesley In 1841 (where?) named and described the Tienesta series 

No, XII as he approached Allegheny River from Potter Co, The 


ns overlying t 


Tionesta D rl. XIIE, and therefore Tionceta series of conl beds is sume as 
Sharan series, It ts therefore necessary to cxpunge the whole Tionesta group, 
sandrock and eos! beds, [rom Mr. Rogers’ column. 

J, P. Lestey, ISTT (2d Pa. Geol, Surv, Rept, My p. xxii! Sharon amd Quinnimont 


coal group included in Pottsville cgl. 

J. J. Stevenson, 1877 (2d Pu, Geol. Surv, Rept. K). Sharon coat group Included in 
Upper Umbral [Mauch Chunk sh. ]. x 

W. G. Platt, 1878 (2d Pa. Geol Suri Rept H? [Sharon and Quinnimont coal 
group placed btw. Pottevyille and Mauch Chunk sh.] 

I. €. White, 1878 (24 Pa. Geol, Surv. Rept. Q). Sharon shales —Dark shales con- 
taining 1 ft, of trom ore at top and Med below with fossil plants characteristic of 
Sharon coal, and containing thin layers of conl in lowest exposed part, Thickness 
7 ft, to bed of Connoquenessing Creek, Beaver Co., Pa Underhie Connoquenessing 
as. 

J. P, Lesley, 1878 (2d Pa, Geol Surv, Rept. Q, pp. 65 
coal series is à name adopted by J. T. Hodge in first geological survey of Beaver 
Hiver waters 40 yenrs ago and retained by Prof. H. D. Rogers in bis Final Rept. 
of 1855. It is synonymous with Beaver Hiver group. [Further along in this 
rept, btw, pp. 208 and 316, he states that Sharon cool series underlies Connoque- 
nessing #9.) 


‘The so-culled Sharon 


I. C. White, 1879 (20 Pa. Geol, Surv, Rept. Q). Jnterconglamerate or Shuron group 
extends from base of Piedmont (Tionesta) ss, (Homewood ss.) to base of 
Sharon coal. [In footnote on p. xxxi J, P. Lesley *ays Sharon here should read 
Mercer, In same rept T. C. White applied Sharon from shales to O to 25 ft. of 
dark-bluleh sandy shales (with much iron ore scattered in nodular masses and a 
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more or leas regular stratum of iron ore near top) underlying Lower Connoquents- 
sing ss, and overlying Sharon coal] 

J. P. Lesley, 1879 (2d Pn. Geol, Surv. Rept. Q, pp. xxi-xxxvi and 319 
series (alfo Sharon group).—Includes (descending) Sharon Upper or Iron eheles, 
Sharon conl, Sharon Lower shales, and Sharon epi, 

D. White and M. R. Campbell, 1902 (U. S. G. S. 22d Ann, Rept, pt, 3, p. 1 
Sharon sh. group—Underlies Connoquenessing ss, and uncon. overlies Mauch 
Chunk fm. Includes (descending): (1) Sh. with some coal im places; (2) Sharon 


333} Shares 


woal; and (3) Sharon oyl 

The U., & Geol. Survey treats Sharon sh. and Sharon egl. as two distinct 
members, the cgl. being the basal one, In N, Y. the Sharon sh. has been 
called “Olean sh.” 

Named for Sharon, Mercer Co, Pa. 


Sharon conglomerate member (of Pottsville formation ) 

Pennsylyanian: Western Pennsylvania and Maryland, eastern Ohio, nud 
northern West Virginia, 

J. P. Lesley, 1879 (24d Pa, Geol, Surv, Rept. Q. pp. xxi-xxxvi ond 319 
Sharon cgl.—Basnl part of Sharon series or group Underlies Sharon Lower 
shales, Whether it be the hase or whether it bas anything whatever to do with 
the Pottsville cgl, will be seen hereafter. The reader of this volume must be on 
his guard against Mr. White's prepossessien in favor of nsemumpltion that th 
Homewood, C€onnoquenessinz, and Sharon, taken together, represent the great 
Pottaville egl. No, XIL [Page xxxiv.) [The index to this volume states that th 
Sharon egl. is the “lower member of Pottsville cgl (No, AUD). | 

L €. White, 1880 (2d Pa. Geol, Surv. Rept. Q,) Rharow cgl.—At Sharon, Mercer 
Co., Pa. it is n pebbly ss. about 20 ft, thick, in Z lage of equal thicknes x1 
without interval, Upper layer is moderately coarse ss, nlznost snow white; lower 
layer is a mere mass of pebbles, loosely cemented bn matrix of coarse blubsh-zray 
sand In Mercer Co, it rests on Shenango sbales |Burgoon #8,|] and is separated 
from overlying Sharon coal by 5 ft. of fire clay and shales, 

I, C, White, 1891 (U. 8. G. 8. Bull. 65, p. 204). Sharon ogl, massive cel, 0 to 40 

ft. thick in Ps. and Obio, On New River, W. Va., ia represented by S00 to 400 

ft. of shales, s», and cgis. Basal memb, of Potteville series. Uaderlics New 

River series in. W. Va. Overlies Mauch Chunk series 

White and M. R. Campbell, 1902 (U. S. G. S, 224 Ann. Rept., pt. 8, p. 132) 

Sharon cgl, basal memb, of Sharon sh. group. 

The U. S. Geol. Survey treats Sharon egL of NW, Pa. ns a memb, under 
lying Sharon sh. memb. In NE, Ohio the Shuron cel is sole representa 
tive of the Pottsville and is treated as a fw 


Sharon coal group. (In Pottsville formation.) 
The coal-bearing strata in Pottsville fm. of western Md. that overlie 
Sharon cel. memb., and are essentially the same ns Sharon sh. memb 


TSharon group 
tSharon series. 
See under Sharon sh. memo. 


Sharon sandstone. 
Same as Sharon cgi 


Sharon clay. 
A name applied in some Ohio repts to the clay, 0 to 3 ft. thick, underlying 
the Sharon coal. 


Sharon syenite, 

Devonian (?): Southeastern Massachusetts (Norfolk County) 

B. K. Emerson, 1917 (U. 8. G. &. Bull. 597, pp. 182-184 nnd map). Sharon syex- 
ite.—Chiefly dark mafic rocks that range in composition from angite-hornblende 
syenite through diorite to gabbro. Principal development in town of Sharon. 
They form Moose Hill, 
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Sharon Mountuin quartz diorite. 
Pre-Cambrian (7): Northwestern Connecticut. 


W. M, Agar, 1920 (Am. Jour. Scl, 5th, vol. 17, pp. 202-2: Sharon Mtn quartz 
diorite.—Hiotite-üandesine quartz diorite; à medium-grained gray gneiss with a 
calaclistic texture compose] of strained and broken quartz, slightly strained an- 
Hesine with occasional spindies of low-refracting potash feldspar; considerable 
Contacts 


titanite. Ocecur& in One large mass tn Barrack Mtn granite goelas 
hidden and probably gradational, but bs belleved to be younger than Barrack Mtn 
guisa and is younger than Grenville. Is intruded by Becket quartz monzonite 
gneiss, Confined, so far as known, to range of hills btw. Sharon, Conn.. and 
Housatonic Hiver Assicued to pre-Cazmb [As mapped it appears to occur on 
Sharon Mtn, Litehfüeld Go] 


Sharon Springs member (of Pierre shule), 
Upper Cretaceous: Northwestern Kansas (Logan and Wallace Counties) 
and eastern Colorado. 


M, K. Elias, 1931 (Univ. Kans. Bull, vol, 
Basal memb, of ah, in. Wallace Co, Kans, and its Hthology differs widely 
from that of rest of fm. Upper 65 ft. consists of flaky, somewhat bituminous black 
sh. and, rarely, porous lightwray sb., both with abundant fish scales, gisantic 


1). Sharon Springs sh, memb.— 


seplarian and smaller ordinary tough Is coneretions, also abundant soft concentric 
concretions, and very few thin bentonite strenks. Lower 90 ft, consists of flaky, 
somewhat bituminous black sh, with abundant small fish bones and scales, also 
gray, somewhat rusty sh.; thin rusty Ihnonite streaks mre; concretions nearly 
absent. Underlies Weskun sh. memb, of Pierro and overlics Niobrara chalk, Is 
believed to extend Into Nebr. and S. Dak Does not seem to be developed W. and 
5. of western Kans. |Mapped at and around Sharon Springs, Wallace Co., Kans.] 


Sharpsville sandstone member (of Cuyahoga formation). 


Mississippian: Northwestern Pennsylvania and northeastern Ohio, 
I. C. White, 1880 (24 Pa, Geol. Surv. Rept, Q, pp. 61-62) Bhoarpsville se.—A well 
üefined aod persistent group of alternating Inyers of se nnd sli, in beds 1 to 5 ft. 


thick. ‘he sh. layers are usually much thinner than the ss, layers, The sss. are 
of peculiar dark grayish-brown color and fine grain and ure quarried at many 


places along Shenango Hiver [Mercer Co, Pa.], especially at Sharpsville, Thick- 
neas of fm. 50 to 60 ft Underlies Crawford shales [Meadville sh, merb,] and 
overlies Orangeville shales [This i} commonly accepted definition of Sharpsyitle 
ss] 


I. C. White, 1881 (2d Pu. Geol. Surv. Rept. Q, pp. 52-90), separated Sharps- 
ville ss. into 3 divisions, as explained under fMeadpeile group. The 
U. S. Geol. Survey, however, does not apply the same name to a unit and 
to a part of that unit. It therefore uses wpper ss, and lower ss. and, 
Meudville being adopted for a younger sh. memb,, the thin Is. in the 
Sharpeville ss, is simply called 7s, bed (not Meadville Lower ls.). 

In NE, Ohio the Cuyahoga is treated by U. & Geol. Survey as a group and 


(he Sharpsville ss. às à fm. 


Sharpsville formational suite 

Mississipplan: Northwestern Pennsylvanin. 

K. E, Caster, 1934 (Bulls, Am. Pal. vol. 21, No. 71, table opp, p. 61, p. 131), Sharpe- 
ville formationa! suite underlies Byham lx. mem, overlies Orangeville ah, memb, 
nnd is divided into (descending) Sharpeville ge. memb. [vestrieted. tò upper part 
of Sharpsville ss memb,], West Mead tx, (formerly called Lower Meadville I2), 
and Shows ss, memb, [lower part of Sharpsville ss. memb, of other geologists). 
[ West Mead and Shat& are here used for first time] 


Shasta series (or epoch), 
Lower Cretaceous: California and Oregon. 
W. M. Gabb, 1889 (Calif. Geol. Surv. Val, vol. 2, pp. vil, xiv, 129, 1? 


A provincial series term applied to lower part of marine Cret. rocks as 
developed on Pacific coast. These rocks are now divided into Horsetown 
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fm. above and Knoxville fm. below, and are uncon, overlain by Chico fm. 
and uncon, underlain by Franciscan fin. 

Named for development of the rocks in Shasta Co, Calif. (For definition 
see U, S, G. 8S. Bull. 769, p. 61.) 


1Shasta-Chico series, 
Lower uud Upper Cretaceous: California and Oregon 
J. 8. Diller, 1803 (Geol. Soc. Am. Bull.. vol. 4, pp. 205-224). An essentialis co! 
formable and continuous series of sediments formed without distinct interruption 
Vor this series Mr, ['I. W.] Stanton and I have agreed to use the name &hasta-Chico 
weries, Includes Chico, Horsetown, amd Kouoxville Tms. or all of known Cret, of 
Calif, 


fShastan system. 
TShastian system. 
Terms proposed by T. €, Chamberlin and FH. D, Salisbury (Geology, vol. 3, 
pp. 107—137, 1906) for major part of Lower Oret. series. (See U, S, G, 5 
Bull, 769, pp. 60-61 and plate.) 


Shawangunk conglomerate. 

Silurian: Sontheastern New York and northern New Jersey and Pennayl- 
vanin, 

W. W. Mather, 1840 (N. Y. Geol. Surv. 4th Rept, pp. 240-250). Shatungunk grit 
Varies from cel to fine-grained grit rock and is almost entirely siliceous, Gen 
erully white or light gray, but there is one bed at the upper part of its mass that 
is red. In some places the upper strata are more òr less loaded with pyrites 
Thickness 0 to 500 ft Is millstone grit of Euton, [On pp. 254—255 is heading 
Red rock of the Bhawangunk group, which is subordinate to &hawannguank grit 
heading, and beneath which ia following statement:] A stratum of red rock has 
been mentioned as fying on top of Shawanxunk grit, It is observed covering it 
in several places, but it is usually thin, and varies in texture from compact han 
red grit to red crumbling Shale [The red qtzitie as, and sh, overlying the coarse 


qtzite and cgl. are now known as High baile fm., and are treated oa distinct from 
Shawnngunk ezl] Conformably underlies Helderberg 18. gr 
Helderberg nnd Cayuga rocks] and uncon, overlies Hudson River sl, group 


ip [here applied to 


in subsequent repts, the Shawangunk was considered to be sume as Oneida 
cgl. Later it was regarded by many geologists as younger than the 
Oneida and of Salina age, Salina fossils having been reported from it 
by J, M. Clarke in 1907 (N. Y. Stnte Mus, Bull. 107). In 1910, however, 
Gilbert Van Ingen (Sci, June 11, 1011, p. 905) stated his conviction, 
nfter discussing the fossil evidence, that the Shawangunk is of “Medina, 
Clinton, nnd Niagara age," aud therefore older than Salina: and in 1016 
(Geol. Soc, Am. Bull, vol, 27, pp. 931-594) Schuchert assigned it to 
Medina and Clinton epochs, But Grabau and other stratigraphers stated 
Shawangunk deposition was continuous with overlying beds of Salina 
age, “with which no physical break is discernible’ Schuochert, however, 
considered, from evidence to W. and S, that there is a break at top 
of Shawangunk cgl. In northern N. J, the Shawangunk rests uncon. 
on Ord. Martinsburg sh., is overtain by High Falls fm. and has esti- 
mated thickness of 1,500 to 1,600 ft. (Grabau gives 1,900 ft, in Dola- 
ware Water Gap.) 

In 1924 (Geol. Soc. Am. Bull, vol. 35, p. 105) €. K. Swartz stated: In going 
E, cgis. replace first the lower, then the upper beds of the Tuscarora, of 
Medinan age, passing into the Shawnngonk of eastern N. Y, Also: The 
Clinton appears to merge with the Shawangunk of N. J, Thé same 
year (Pa. Geol, Surv, dth ser., Bull. M) E, S, Moore and T. G. Taylor 
stated that typieal Tuscarora qtzite merges into Shawangunk grit in 

E, part of Pa 
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hr 1926 (N. Y. State Mus. Bull, 270) F, Holzwnasser stuted: It is thought 
likely Shawangunk cgl. is Lower Sil, in age 

B. Willard, 1028 (Jour. Pal, vol 1, pp. 255-253), nrgued for Ord, nge of 
Shawangunk eg 

€, K. and F., M. Swarts, 1930 (Am, Jour, Sel, Sth, vol, 20, pp. 4617-474) and 1031 
(Geol. Soc. Am. Pull, vol. 42, pp. 622-661). Both faunal nnd strat, evidence 
combine to show that the Shawangunk is united Clinton and Tuscarora at Dela- 
ware River. The Shawangunk cel at Delaware Water Gap can be followed 
without break NE. into Shawangunk Mtn at Otisvilie, Orange Co., N. Y. The 
relationship of upper or Otiaville sb, memb. (454 fr, thick) of the Shawangunk 
of Otisville, N. Y., to the deposits observed elsewhere is unknown, A similar sh. 
occurs above the egla, of (he Shawangunk at Delaware Water Gap, [They 
described the Shawangunk of other arcas as neisting almost wholly of conglom 
eratic s Their Otisville ab. memb, is à Jocal unit.] At that place the same 5 
species of eurypterids that are found in Rose MIN fm, (of the Clinton) and in 
the Tuscarora of Swntarn Gap, Pa., are found in black sh. bands in massive gray 
conglomeratie ss, resembling in all respects, lithologically, the corresponding beds 
of Delaware Kiver (They correlated thelr Otisville sb. memb. with Rochester 
8h., whieh they showed as later than their Rose Hill fm.] 

W. Goldring, 1931 (N. Y, State Mus, Hat. 10, pp, 318, 332), included Shawanguak ogl. 
in Clinton epoeh on p. 318 and stated on p. 323: Latest view is that this basal 
Bi) deposit began earlier in Pa., and that, as it overlaps northward upon the old 
land surface, its base is made by younger and younger beds, sò that in N. Y. the 
Shawangunk is mainly or entirely of Clinton age or younger (Ulrich). 


Named for occurrence on Shawnngunk Mtn, Ulster Co., N, Y., which is N, 
continuation of Kittatinny Mtn of N, J 


iShawangunk group. 
A term applied by Mather to High Falls fm, See under Shawangunk egl. 


Shawmut group. 

Devonian or Carboniferous: Eastern Massachusetts (Boston Basin region). 

W. O. Crosby, 18717 (Geol map of castezn Mass.) Shawmut group consists of 
amygdaloid above and breccia below 

W. O. Crosby, 1880 (Borton Soc. Nat, Hist. Oce. Papers No, 3, with map). A series 
of semicrystalline rocks, of very dissimilar composition, but appearing to be 
identical in age and geognostic relations, which, having their greatest development 
in vicinity of Boston, I have named collectively the Shawmut group, Shawmut 
being the ancient Indian name of Boston, The rocks included In Shawmut group are 
those commonly known in vicinity of Boston as the breccia and the amygdaloid. 
They are found chielly within radius of 10 to 15 mi. of Boston, and occur alao 
on Marblehead Neck and neighboring islanda and in basin of Parker River. Have 
been unable to satisfy myself whether the brecela underlies the amygdaloid, or 


vice versa. 
Is a part of Mattapan voleanie complex, as mapped by D. K. Emerson in 
U. S. G. & Bull, 597, 1917 


Shawmut amygdaloid. 
PreCambrian (IKeweenawan): Northern Michigan. 
Name long in use locally. Used by B. S. Butler in U, S, G., S, FP. P. 14, 
1020. Belongs in Central Mine group. Is younger than Shawmut egl 
The mineralized part is the Shawmut lode. Named for occurrence in 
Shawmut mine, Houghton Co. 


Shawmut flow. 
Includes Shawmut amygdaloid nnd the underlying trap. 


Shawmut conglomerate. 
e. » * " " 
Pre-Cambrian (Keweenawan): Northern Michigan. 
A. €, Lane, 1911 (Mich, Geol, and Biol. Surv. Pub. 6, geol. ser. 4, pp. 527, 530, 546, 
554, pls. 11, 12, fig. 50). Thickness of Shawmut opl, 74 ft. Occurs at Shawmut 
mine, on Elm River property. 


1972 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


According to B. S. Butler (personal communication) this egl. is probably 
No. 11 or No. 12 of Central Mine group nnd is older than Shawmut 
amygdaloid, 


Named for occurrence at Shawmut mine, Houghton Co 


‘Shawnee limestone. (In Allegheny formation.) 
Pennsylvanian; Southeastern Ohio 
E, Orton, 1878 (Ohio Geol, Surv., vol. 3, pp. S88, S05, plates opp. pp. S89, 900, 921 
Shawnee or Buff to—Bulf ls, 1 to ft. thick, 100 to 110 ft. above Hanging Rock 
or Gray Is. [Vanport 1s.] in Hoe Valley and 130 to 140 ft. above that Is. iz 
Hanging Rock dist. About 100 ft, below Cmmbridee Is 


Later repts state that this 1s, is same as Upper Freeport Is. memb 
Named for Shawnee, Perry Co, 


Shawnee group. (In Kansas and Nebraska.) 
Shawnee formation. (Missouri nnd Lowa.) 

Pennsylvanian: Eastern Kansas, southeastern Nebraska, northwestern Mis- 
souri, and southwestern Iowa, 

E. Haworth, 1898 (Kans. Univ. Geol Surv., vol 3, pp. "3-044 Shawnee fm 
Alternating les, and shates in general characterization decidedly similar Ex 
tend from top of Oread 1s. up to base of Burlingame la 

Until 1931 the commonly necepted definition of Shawnee included all beds 
btw, base of Burlingame Is, (üt top) and top of Oreud Is, 

R. €, Moore, 1931 (Kans, Geol, Soc. 5th Ann, Field Conf. correlation chart). rede- 
fined Shawnee group, by Including in it the deposits beneath Dase of Severy sh 
(top of Topeka Is.) and above Lawrence sh. This definition subtracted several 
fms. at the top and included Orewd ls at base, 

R. €. Moore, 1932 (Kans. Geol Soc. 6th Ann, Field Conf, Guidebook, Aug. 28 to 
Sept, 3, pp. 93, 96) It js proposed to redefine Shane: group to include the 


prominent iss. and intervening shules that occur btw, base of Oread fm. and 
top of Topeka fm [This definition was adhered to hy Moore nnd G. E. Condra 
in their Oct. 1932 revised classification chart of the Penn. of Kans, and Nebr 


by Condra in his 1935 classification, and ly Moore in his 1936 clas«ifeation.} 

In eastern Kans, and Nebr, the Shawnee is treated as a group: in the 
other States it has usually been treated as a fm. und its subdivisions as 
members, The modified definitions have not been considered by U, S, 
Geol. Survey. 

See Kans-Nebr. chart complled by M. G. Wilmarth, 1036 


(Shawnee sandstone, 
See under Thurman 88. 


Shaws sandstone member, 

Mississippian; Northwestern Pennsylvania. 

K. E. Caster, 1984 (Bulle. Am, Pal., vol 21, No. 71, table opp. p. 61, p 132) 
proposed Shaws xs, memb, for basal part of Sbharpsville es. mem. of other geolo 
gists, and restricted Sharpsville ss. memb. to upper part, applying West Mead b 
memb. to the thin Is. in Sharpeville &s. of other geologista Good exposures of 
this ss in ravine behind Shaws brick school house on Meadville-Frapnklin bizhwny 
Meadville quad. 


Sheep Bay granite. 

Paleozoic (7): Southeastern Alaska (Prince William Sound region). 

U, S. Grant and D. F. Higgins, 1910 (U. S. G. S. Bull. 443, pp. 43, 46). Sheep Bay 
gronite—Lizht-gray coarsest-grained granite of the Sound region. Occnpies NE 
third of point of land separating Port Gravina from Sbeep Bay Cuts rocks 
referred to Orca group. 
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Sheep Creek beds, 

Miocene: Western Nebraska and eastern Wyoming. 

W. D. Matthew and H. J. Cook, 1000 (Am. Mus. Nat. Filet. BulL, vol, 26, art. 27, 
pp. 3802-303) Sheep Creek beda-—8Boft fine-grained sandy “clays,” Mbt buf, 
free from pebbles and containing harder cole. Inyers. Near top is 2ft. layer 
of dark voleanle ash. Middle Mio, fossils Thickness 100 ft, Uncon 
underlies Snake Creek beds and uncon, overlies lower Mio. beds equiv, to Daemoneli 
beds of Niobrara Valley. According to H. F. Osborn, 1909 (U. 8. G, 8. Bull 
361, pp. 72, 73), the Daemoncliv gone te lower part of Harrison fm. of repts and 
is lower Mio] Named for Sheep Creek, Sioux Co., Nebr. 

H. J. Cook, 1915 (Nebr. Geol. Surv. vol, 7, pt. 11, pp. 72-75), Sheep Creek beda 
(middie Mio.) underlie Snake Creek beds at Spoon Butte, Wyo, In Whistle 
Creek Valley, Sioux Co., Nebr, they nre 100 ft. thick, and overlie Upper Harrison 
beds. 

€. €, OHarra, 1020 (S, Dak, School Mines Bull 13, p 36). Sheep Creek beds are 
Middle Mio. 

H, I Osborn, 1918 (Am. Mus, Nat. Hist, Mem, m. &, vol 2, pt. 1, pp. 16, 17), 
assigned these beds to early middle Mio, but IL J. and M, C. Cook, 1933 (Nebr. 
Geol Surv, Paper No. 5, p. 44), assigned them to upper and middle Mio. 


Sheep Creek conglomerate, 

Mesozaic or lute Paleozoic: Northeastern Washington (Stevens County) 

C, E. Weaver, 1920 (Wash. Geol. Surv. Bull. 20, p. 91, map) Sheep Creek eot, 
Cela. of pebbles in, to 44 in. dinm., but prevailingly less than 1 in., usually 
water-worn and rounded, nnd of chert, quartz, gtzite, argillite, and andesite, 
cemented by an argill. The ez1. grades into hardened sh. and sandy sh., always 
dark gray. Lava flows are Interbedded, "Thiekness probably at least 500 ft. 
Exposed on E. side of Sheep Creek at Int, Bay Contemp, with Rossland volcanic 
Berleg, No fossils collected by writer, but leaf impressions collected by Canadian 
Geol, Surv. from the same egli. Just N. of bdy are determina) by Prof, Penhatlow 
to Imdlente Tert, ay [See Rowatand voleante group, | 


Sheep Mountain andesite. (1n Potosi voleanie series.) 
Miocene: Southwestern Colorado, 


B, 8, Larsen, 1917 (Colo, Geol, Surv, Bull. 13), [The feld name Sheep Min fm 
crept inte print in this bulletin, along with the formally adopted name Summit. 
ville andesite (See under Summitville.) Mr, Larsen later discovered that tho 
rocks around Summitville are older, Instead of younger, than ‘Treasure Mtn 
latite, and that they belong to Conejos andesite He therefore abandoned “Sum- 
mitville andesite,” and adopted Sheep Mtn andesite for the tm. overlying 
Treasure Mtn latite and underlying Alboroto quartz latite, as shown In following 
detinition.] 

Larsen, 1983 (U. & G. & 301], 843) Sheep Mtn andesite —Overiies 

Treasure Mtn quartz latite rather regularly, but where it overlies Conejos andesite 

it wax deposited ou a surface made up of mine amd deep eunyons The fm. is 

present Jn 3 parts of the mtus and Alers considerably in the 3 areas, One 
ia a voleanic cone in drainase of Lost Trail Creek near center of San Cristobal 
quad.; one is abont Sheep Mtn in NW. part of Summitville quad, ; and the third 
nnd by for the largest is In Del Norte and Snguache quads. Most of Lost Trail 

Creek area is largely chaotic breccia of light-colored audesite-latite with much 

glass in ground-mass, Small bodies of massive rock that vnrles from rhyolites to 

andesites are senttered through the breccia, These commonly show irregular 


relations and are in part intrusive and in part effusive The predominant rock 
of both the massive rock and the breeeia is a dark-colored hornblende-pyroxene 
andesite somewhat like the rock of Sheep Min aren except. that It has. smaller 
phenocrysts and has hornblende in most of the bodies. The body about Sheep 
Mtn is a low dome composed of dark flows and chaotic breccia and breeeiated 
flows of pyroxene andesite with conspicuous tabular feldspar, Little tuff brecela 
ix present, The bodies of Steep Mtn in NE. part of San Junu Mins probably 
represent remnants of several volcanic piles, The rocks are all lighter-colored 
than those of the other two domes sod are latite andeeites. The rocks of Del 
Norte quad, and adjoining arens are much allke and are chiefly in thick flows 
extruded upon a mountainous topography with deep canyons. The common rock 
in rather dense and Nght gray to purple drab in color. Ir js made up nearly half 
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of phenocrysts up to 3 em or more across, White enleje andesine is chief pheno- 
cryst, but prisms of black hornblende, flakes of biotite, and grains of green 
augite are present in moderate amount. The groumdmass is fine-textured and mad 
up of small plagioclase laths in a spongelike imtergrowth of orthoclase and 


quartz. 
Sheep Mountain quartzite. 
Pre-Cambrinn (Belt serles); Centrul western Montana (Missoula to 
Helena region). 


H. Clapp and €. F. Deles, 1931 (Geol, Soc Am. Bull, vol. 42, p. 653 
Sheep Mtn fm.—Consists of (descending): (1) 1,050 yr. of massive red and some 
white qtxite, with beds of ther (2) GOS ft 
of massive pink-white conrs 

grained ss, in upper part, all beds weathering sray red; (3) 555 ft. of massive 


pink and white conrse-grralned cross-bedded qtzite with numerous bands of clar 


walle near top, deepere] 


& of cours 


rroined erossebedded qteite, with some bed 


galla near baze. Top fm. of Missoula group. Rests conformably on Garnet Range 
fm Thickness 2,200 ft, on upper slopes of Sheep Mtu, T. 15 N. R, 18 W. 
sec, 24, and T. 14 N., R. 17 W. 


. 80. 


Sheep Pen sandstone, 
See under Sheep Pen Canyon fm 
Sheep Pen Canyon formation, 
‘Triassic (9): Northeastern New Mexico (Union County). 


D. WW, Parker, 1980 (Kana, Geol Soc, 4th Ann, Pield Cont, p. 1 
Pen Canyon fm—Tan to buff massive and thinsbedded . 0 


Mimeo) Sher 

» 68 ft. thick ofr 
Triassic (7) age. Uneon. underlies La Plata group and bverlie» Sloan Canyon 
fm, [Derivation of name not stnted. ] 

B. H. Parker, 1033 (Jour. Geol, vol 41, No. I, pp. 40-43). Sheep Pen ws 


Poft to tan s&, thin-beddeg to massive, uncon, Underlying Exeter s übd c 
formably overlying Sloan Canyon fm Ac type loc., where it caps a small mesa 
in Bio NWI soc. 35, T. 32 N.. R. 35 E., it is OS ft. thick In places completely 


removed by crosion, Named for Sheep Pen Conyon, whieh joins Cimarron V ^ 
abont W% mi NW. of type loi Tentatively assigned to Triassic (7). Has been 
confused with Exeter xs 

Sheep Rock conglomerate. 

A name applied by J. P. Lesley (Am. Phil. Soc, Proc, vol, 12, pp. 492- 
406, 1873) to cgl. forming Sheep Rock, btw. Big Tom's Creek and Little 
Tom's Creek, E. of Gladeville (now called Wise), Wise Co. Va. This 
egl. is a local area of Gladeville sx, as defined and mapped by M. R 
Campbell in 1893. In attempting to follow this ecl. to the E. Lesley 
confused it with older ceils. of Lee fm. (See U. S. G. S. Bull. 111, p. 25, 
1503. ) 


Sheffield formation, 

Upper Devonian or Mississipnianz Central northern Towa, 

C. L. Fenton, 1910 (Am. Jour. Sci, 4th, vol. 48, pp. $55-370). Shemeld fm 
Blue nónfossiliferous clayey shales, about 90 ft, thick Uneon, or discon. underlies 
Hackberry stage Exposed at Hackberry Groye bot is unrelated to Hackberry 
siage, although included in that stage by Webster (1889) and Calvin (1597) 
Uncon. overlies Nora fma whieh possibly belongs to Cedar Valley stago. Is Dot 


According to A. O. Thomas (Iowa Geol Surv. vol. 30, p. 116, footnote, 
1925) the shales at Sheffield, Franklin Co. nre basal fm. of Kinderhook 
group, aud not sume as the Upper Dev, shales that underlie Cerro Gordo 
substage of Fenton. The name Sheffield being therefore considered by 
him inappropriate for the Upper Dev. sh, he replaced it with Juniper 
Hill fm., while Van Tuyl, in same volume (pp. 52, 91, 101, 107) applied 
Sheffield sh. to the younger fm., which he tentatively included in 

Kinderhook group, but with statement that lower two-thirds (40 ft.) 

may prove to be Upper Dev. 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 1975 


R. C. Moore, 1935 (Rept. Oth Ann. Field Conf. Kans. Geol Soc, fig. 1, p. 245), 
included these beds in Kinderhook group (Miss), but L, R, Laudon (p, 246 of 
same rept, also 1931, Iowa Acad, Sel Proc, wol 37, p, 251) stated that fauna 
with little question is Inte Upper Dev. M. A. Staindbrook (p. 249 of 1035 
publication cited) also refers Sheffield fm. to Upper Dev., places Juniper Hill bw. 
Cerro Gordo and Nora, and treats it as basal memb. of Lime Creek sh. 


Named for exposures in vicinity of Sheffield, Franklin Co, 


Sheffield gas sand. 
Sheffield oil sand. 
Drillers” terms, NW. Pa. Of Chemung age. The Sheffield gas sand 1s 
snid to be same us Hague gas sand nud lower than Shefield or Bw 
Jay oil sand. Named for Sheffield, Warren Co. J. D. Sisler, 1983 (Pa, 
Geol. Surv., 4th, Ball. Mw, p. 28), suys Shefield sand probably corre- 
sponds to Cooper sand of Warren Co, and is in approx. strat. position 
of 2d Bradford sand of Bradford dist. 


Sheguindah beds, 

Upper Ordovician: Ontario (Manitoulin Island). 

A. F. Foerste, 1912. (Ohlo Nat., vol 1%, p. 44). Sheguindah beds.—4At base clay 
shales (with no trace of 1s.) about 45 ft. thick, At 43 ft. frst trace of Is. wae 
found, but Is layers do not become common until 100 ft, above basè; these upper 
las, and interbedded clays contain typheal Eden faunas,  Underlie Wekwemikongsing 
beds (of Lorraine nge) and rest on Collingwood fm. (of Trenton age), Exposed 
along road from Little Current to Sheguindah, 


Shelburn formation. 

Pennsylvanian: Southwestern Indiana, 

E, R. Cumings, 1922 (ifdb, Ind. Geol, pt, 4, Sep, Pub, 21, chart and pp. 408, 525, 
529). Shelburn fm.—Nume proposed for interval from top of Indiana coal No, T 
to base of Merom ss, Includes Ditney fm, (dropped), Somerville Is., and all of 
Millersburg fm. (dropped) except coal No, 7 Discon. underlies Merom as. and 
discon, overlies Petersburg fm. (redetined) Ta of post-Allezheny age, Includes 
Busseron se. (possibly=—-Anvil Rock es, of Ky.) at base 


Named for Shelburn, Sullivan Co 


‘Shelburne gneiss. 
W. O. Crosby (Rept. on geol map of Mass, Mass. Commission to Centennial Expo- 
sition, Boston, 1876, pp. 1-42) referred, in two places, to the gneiss at Shelburne 
Falls, Muss, as Shelburne gnetss, but there le no wübseqüent record of the use 
of thie name. According to B. K. Emerson (U, & G. S, Hull 597, 1917) the 
so-called "gneisa" at Shelburne Falla is Pelham granite. 


Shelburne marble. 
Lower (?) Cambrian: Northwestern Vermont (Chittenden County). 


A. Keith, 10923 (Am, Jour, Sel, Sth, vol, 5, p. 115), Shelburne marble.—Almost 
entirely marble, light-colored, for most part white, but also light buff or cream, 
bluish white, and various beds of mottled cream white or blue and white A few 
thin toda of lightgray dol. occur in various ports of the fm. Thickness visible 
along Winoosk] River ig about 200 ft, but upper limit is not there shown, and 

total is doubtless twice as great, Is overlain by Williston Is. No contacts are 
known btw. Shelburne marble and Milton dol, the next underlying fm., but It 
appears to be conformable, The Sbelburne ls believed to be younger than High- 
gate al. The main belt of the marble and two much smaller parallel strips occur 
in town of Shelburne [Burlington quad. ). 

A. Keith, 1982 (Wash. Acad. Scl Jour, vol 22, pp. 360, 373, 375). Shelburne 
marble in Middlebury, Brandon, Proctor, aud Danby is overlain by Williston 18., 
with creat uncon, btw, them, which appears to be represented in St. Albans region 
by Bt. Albans sl, Mill River cgl, and Highgnte al. The marble contains no 
fossils go far as known, but it fe uniform and is a regular unit in Lower Cam) 
succestion of E. part of valley, where it grades downward into Clarendon Springs 
dol, In Burlington region it overlies Milton dol, which Here consists of dol cgl. 

C, Behuchert, 1933 (Am, Jour, Scl, Sth, vol 25, pp. 853-381), stated that Keith's 
socalled Milton dol. of centrul sequence is not true Milton dol, (Upper Camb.), 
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but is Middle Camb,, and he renamed it Rugg Rrook egl The Upper Camb. agi 
of true Milton dol. is now gen lly accepted If the Bhelburne marble, which 
Keith stated overlies true Milton dol., does Im fnet overlie that fm, it woul be 
Upper Camb, instead of Lower Camb, 


tShelby limestone, 

Middle Devonian: Central Indiana. 

A. F. Foerste, 1898 (Ind, Dept, Geol and Nat, Res, 224 Ann, Rept, pp. 234 
Co. from Waldron to Geneva) Shelby 
1s. ft. thick, with 2 ft. of massive dark- 


brown Is, nt base Uncon, overlles Louisville I As 


in a deseription of the rocks of SI 
bed —Brownish or bluish dolomitic 


izned to Lower Dev, Type 
Toc, not stated, but the fra. appears to have been named for Shelby Co.] 
E. M. Kindle, 1901 (Ind, Dept. Geol, and Nat. Res, 20th Ann. Rept, p 


bed of Foerste ts sume as Geneva ls, and should be abandoned for the older name 


Shelby 


TShelhy dolomite. 

Silurian (Niagaran): Western New York, 

J. M. Clarke and R. Ruedemann, 19035 (N. Y. State Mus. Mem. 5, pp. 9-19), gave 
I, al 
V. Twp of Orleans Co.: (1) Second 


Oak Orchard Creek, from 


following (downward) section of Lockport d 
0 to 1 mi. 5. of Shelby village, Iu Shelly, the 8S 
Guelph fauna, upper Shelby dol, S to 10 ft. ; (2) Lockport dolomites, 32 ft: (3) 
first Guelph fauna, tower. Shelby dol, 3 ft; (4) Loekport dolomltes (larg 
ered), 62 ft. "We are thus presented with conclusive evidence of an invasion 


cov 


of the Guelph fauna from the west into western N, Y., while the Lockport dolo 
mitos were being deposited and at about the middle of the period of thelr forma 
tion.” 

T. M. Clarke, 1908 (N. Y. State Mus. Hdb. 19), exeluded Guelph dol, from Lockport 
dol., and included Upper Shelby and Lower Shelby tn Guelph. 

C. A. Hartnngel, 1907 (N. Y. State Mas, Bull. 114), divided Niagara fm. (ns he called 

ending : 


It? In Rochester and Ontario Beach quada, as follows (des 
Lockport dolomites with interbedded Guelph faunas 130-- ft; 
I. Second Guelph fauna, upper Shelby dol. 5-10 ft I« top of 


at Shelby but we are not prepared to say positively that |i termi- 
nates the series everywhere In N. Y Preaence of Lockport species 
more pronouneed in thie upper fauna 
2. Lockport dolomltes, 32 ft, Characteristic Lockport fauna, and no 
Guelph species 
3. First Guelph fauna, lower Shelby dol, 3 rt Is purer Guelph fauna 
Lockport dolomites, 02 ft. Characteristic Lockport fauna 
Kochester sli, 825 ft, 
G. H. Chadwick, 1908 (Sci, m. s, vol 28, pp. 316-348), dividel Nis 
(descending) (1) Guelph dol, (Shelby) ; (2) Lockport; (3) A. 13 
C, A. Hartnagel, 1912 (N. Y, State Mus, Hdb. 19, pp. 50-51), inelmndod Upper 
Shelby dol. and Lower Shelby dol. in Guelph dol. and excluded Guelph from 
Lockport dol. He stated: Shelby ia to be regarded both as n fuunistk mi a 
Iithologie Guelph element in the succession of the strata. 
M. Y. Willinms, 1919 (Canada Geol Surv. Mem. 111), stated that upper 
beds of N. Y. belong to Guelph dol, which "includes beds from base of upper 
Shelby beds up," and which he treated os distinct from and overlying the 
Lockport dol. 
. ©. Ulrich and R. S. Bassler, 1923 (Md, Geol. Surv 
Lower Shelby and Upper Shelby dol. used by Clarke and Ruedemann as digna 
tions for the two zones of Lockport del, In which Guelph fauna found in 
western N. Y, obviously were not intended as formally proposed names of distinc! 


Shelby 


Sil. vol, p. 260). The terms 
j 


formational units or of members of the Lockport. In fact even the name Lockport 


as employed by these autho in work just cited [1905 reference above] refers 
to faunal content of the beds rather than to a definite formational unit 

The U. S. Geol. Survey includes the beds containing the Guelph fauna in 
Lockport dol. 


See also Guelph dol. 


Shelbyville morainic system. 


Pleistocene (Wisconsin stage): Southern Indiana and southern IHlinoixz 


Shown in part on moraine map (pl 82) in U. S. G. S. Mon. 53, and in 
part on moraine map in U. S. G. S. P. P. 106, Named for Shelbyville 
Shelby Co., TH. 
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Sheldon limestone, (In Calhoun sh.) 

Pennsylvanian: Southeastern Nebraska and northeastern Kansas, 

G, E, Condra, 1930 (Nebr, Geol, Sury, Ball, 3, 2d ser., p. 47) The 15. underlying 
Iowa Point sh, and overlying Jones Volnt sh. is not Meadow 1s. (which belongs 
down in Stanton 1&,)), and is here named Sheldon le, In Sand Point section, Cass 
Co, Nebr, it conslete of 346 ft, of massive blilah-gray fossiliferous 18 thal 
weathers buff or brownish. It is middle memb. of Calhoun sh, [Derivation vf 


name’ not stated] 

R. €, Moore and O. E. Condra, 1932 (Oct, 11€ 
rocks of Kans, and Nebr.), transferred Sheldon Is. and underlying Jones Point sh. 
to Deer Creek Is, and restricted Calhoun sh. to the beds they had previously called 
Iowa Point sh. This change made Sheldon 18, the top bed of Deer Creek Is, 


G. E. Condra, 1985 (Nebr. Geol. Sury. Paper No. 8, p. 11), divided Oathoun 


sh. fm. Into (descending) Iowa Point sh, Sheldon Is. and Jones Point sh., 


? revised classification chart of Penn, 


und this classification was followed by R. C, Moore in his 1986 revised 
classitication (Kans. Geol, Surv, Bull. 22, p. 48), But on pp. 187-104 
Moore proposed to redefine Sheldon 1s., Jones Point sh., and Ervine Creek 
ls. on a eyclothem basis, expanding Sheldon to inchide some beds now 
included in Ervine Creek, and transferring Jones Point to a part of the 
Ervine Creek, These proposed changes Involve a redefinition of present 
lower bdy of Calhoun sh. ind upper bdy of Deer Creek 1s, Moore stated 
that Sheldon ls. was named for outcrops in Sheldon quarry, Just E. of 
Nehawka, Nebr 


Shelikof formation, 
Upper Jurassic: Southwestern Alaska (Shelikef Strait). 
S, R. Capps, 1928 (U. 8. G. 8. Bull 7553, pp. 93, OF, map). — Nhetikof fm—Upper part, 
T00 to 1,000 ft, of hack sh. with some Is. lenses at top; lower part, a thick series 


of ms, with minor amounts of cet, aud sandy to cale, sh, "Thickness of fm, 5,000 


to 7.000 ft Large Upper Jurassic fauna, Is prevailing rock tm. on NW. shore 
of Shelikof Sirait, from Katmal Bay at least as far SW, as Kinlagvik Bay, and 
in Cold Bay dist. it forms nenrly all bold headlands and constr] mtas visible from 
the strait. Underlies Naknek £m, and uncon, overlies Kialagvik fm. 

'Shell Bluff marl. (Iu Barnwell formation.) 

*Shell Bluff group. (In Barnwell formation.) 

Eocene (upper): Bustern Georgia and South Carolina. 

T. A. Conrad, 1960 (Am. Jour, Scl., 2d, vol, 41, p. 96). Shell Bluff group.—Black 
lignite clay and gray sand, with fossils [listed] Thickness 5 ft. Named for 
Shell Bhf, on Savnnnah River, where Ostrea georgiana is abundant, 

"OW, Vaughan, 1911 (Ga, Geol. Surv. Bull 26, p. 240), treated Ostrea georgiana 
zone at Shell Bluff, on Savannah Hiver, as topmost bed of MchBenn fm., and 
referred the Mclean and the overlying Barnwell sand to Claiborne group. 

C, W. Cooke and H. K. Shearer, 1918 (U, S. G. 8. P, P. 1200), showed that 
the faunas of Barnwell sand and of Ostrea georgiana zone are of Jack- 
son age, restricted Claiborne group of Ga. and McBean fm. to the beds 
beneath Ostrea georgiana zone und above Wilcox fm, and included the 
paleontologic zone referred to in Barnwell fm, Cooke stated (orally) 
that the Ostrea georgiana zone is the f Shell Blut group of Conrad. On 
p. 61 they give a section of beds exposed at Shell Bluff, where both 
Barnwell and McBean fms, are present, and where thickness of Ostren 
georgiana yone is given as 30 ft. and thickness of overlying red argill, 
sands composing rest of Barnwell fm. at that locality is given as 36 ft. 
These are present approved detinitions of Barnwell and McBean fms. 

Named for a bluff on Savannah River in Burke Co, Ga., where Ostrea 
georgiana occurs in profusion, This bluff is several mi, NE, of village 
of Shell Bluff, Burke Co. 
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Shell Rock limestone, 

Upper Devonian: Central northern Iowa. 

A. 0. Thomas, 1924 (lowa Geol, Surv. vol. 29, pp. 411-412). In parts of Butler 
Floyd, NE, Cerro Gordo, and counties to N. there come in recognizable fms. which 
are higber and faunally separable from the Cedar Valley. They are not thick, 
probably not exceeding 100 ff, in yertival extent. The general group of these ia 
called Shell! Rock D, from their typical development along Shell Rock River btw. 
Rockford and Nora Springs and on northward, also about Mason City and to N 
und NW. The upper memb. of this group is Norn Is., whose sharp contact with 
basal blue sh, of Lime Creek stage may be seen on Lime Creek just W. of Rock» 
ford. Below the Nora at this int, and separated by a slight erosional uncon., 
is à dolomitic 1&, the Mason City dol. of Calvin, It is auggested that eventually 
the Shell Rock may be made a stage with the Nora, Mason City, and possibly 
other horizons as substuges, 

CU, L. Fenton and C. L. Webster, 1024 (Univ. Mich. Pub, Contr. Mus, Geol, vol. 1 
map, frontispiece), restricted Shell Rock to beds below Nora 1s. and above their 
Lower Cedar Valley, and divided tt into (descending) Paohuphylium zone, Aulopora 
sh. Bloody Run zone, Lithographic beds, and Mud-erack zone 

C. H., Belanski, 1927 (Am, Mid, Nat., vol. 10, No, 10), included Nora Is. in his Shel 

Kock stage, but redefined Nora so as to include in it some beds (First Actinoatromea 
none) previously included in Mason City substaze, He divided hin Shell Rock stage 
into (descending): (1) Nora substage (including Second Actinvetrome zone, 
Matyrachella zone, First Actínostroma zone); (2) Rock Grove substuro (Schizo 
phoria sone and Parecyelas Sone); (3) Mason City substnze (Lepidocentrus sone, 
Trigonotreta one, and Aulopore sone), and defined it as resting uncon. om Cedar 
Valley ls. [restricted usage of name], 

R. Laudon, 1031 (lown Geol. Surv., vol, 35, p. 344). In north-central Towa the 
Shell Rock fm. uncon. overlies Cedar Valley Is. and’ in N. part of north-central 
province it is uncon. overlain by Juniper Hill sh In 8, part of north-central 
province it is undoubtedly directly overlain by Shefüelhd fm, Consists of hard 


gray fossiliferous Is. and dol, 

The Rept. 9th Ann. Field Conf. Kans, Geol, Soc., 1035, fig. 1, adopted Be- 
lanski’s 1927 definitions of Shelireck fm, and Cedar Valley ls, im that 
they divided their Shellrock fm. into Nora, Rock Grove, and Mason City 
members, and showed it as uncon, on Cedar Valley ls. restricted, On p. 
256 M. A. Stainbrook gives thickness of Shellrock fm, ag 16 to 66 ft 

Named for development along Shell Rock River, as stated in original defini- 


tion nhove. 


Shelton granite gneiss. 
Pre-Cambrian: Central southern Virginia und northern North Carolina. 


A. I, Jonas, 1028 (Va. Geol Surv, prel. ed. of geol. map of Van). Shelton grenite 
gneiss.—Pink muscovite granite gneiss, Mapped from & of Danville northenetwurd 
nearly to Wren, Charlotte Co, 

A, I. Jonas, 1032 (Va. Geol, Surv, Bull. 38, pp, 18-23, map), Shelton granite gneiss 
facies of Columbia granite,——Mylonitized granite which occurs in 2 zones [de 
scribed] in central Va. and extenda into N. C., where it is quarried near Shelton, 
for which it ia named, Intrudes Wissahickon fm. Is pre-Camb, 


Shelton sand, 
A subsurface sand, of Penn. age, in Stephens Co. southern Okla.. lying at 
1,900 ft. depth in Empire pool, the Cantrell sand lying at 1,800 ft, and 
the Smith at 2,000 ft. 


Shelton CH sundstone. 
Pennsylvanian: Southwestern Indians. 
W. N. Logan, 1924 (Ind, Dept. Cons. Pub. 42, p. 10). [Mentions "two rather massive 
asa., the Morom or Inglefield ss. and the Shelton Olif s," In description of 
"Post-Allegheny group" of SW. Ind.} 
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Shenandoah limestone, 

Lower Cambrian to Middle Ordovician: Western Virginia and eastern 
West Virginia. 

H. R. Geiger and A. Keith, 1881 (Geol. Soc. Am. Bull., vol. 2, pp. 157-165, pl, 4). 
Bhenandoah y.—Les, [character and thickness not described] underlying Martine 
burg &h, in Blue Ridge Mins near Harpers Ferry, W. Yn. Contalns Chasy-Cul 
ciferous fossils.  Shenandonh Hiver, W. Va.. i» characterized hy this Is. 

N, H. Darton, 1892 (Am. Geol, vol. 10, p. 13) In Staunton, Vin, region the 
Shenandoah ts, consists of great mass of impure mag. below, grading upward 
through n series of cherty beda of no great thickness into several hundred ft, 
of light-colored, heavily bedded purer Isa. Lower beds not fossiliferous; in 
eherty beds a few middle Ord. gastropods were found,  Underlies Martiusburg sh. 

A. Keith, 1804 (U. S. G. & Harpers Ferry folio, No. 10, p. 3), Shenandoah Ix.— 
In general a series of blue and x 


iy tex nnd dolomites, with occasional beds of 
mottled blue Is. Prevailing cale, character locally modifed by series of alates 
and sandy shales interbedded with the 18., about 1,000 ft, below its top: these 
bods best exposed along Antietam Creek, where they become less calc, and ume 
reddish purple color. Also contains bed of white marble, probably below the slaty 
Is, series. Lower SiL fossils in upper part, Lower Camb, fossis in lower part 
Forms the Great Shenandonh Valley and reaches from N. Y, to Ala. Underlies 
Martinsburg sh. and overlies Antictam ss. 


The Shenandoah Is. of early repts is now subdivided, in most areas, into 
severnl fms. (see Pn. Va., and W. Va. charta), and where subdivided it 
has in some repts been called Shenandoah group. The fms, into which 
it has been differentiated in Pa. reach a max. thickness of 6,800 ft., in 
W. Vn. more than 10,000 ft., and in Va. more than 12,000 ft, 


Shenandoah Mountain granite, 

Pre-Cambrian: Southeastern New York (Poughkeepsie quadrangle), 

C. Ij, Gordon, 1911 (N. Y. State Mus. Ball, 145, pp. 11, 17-18).  Shenandooh Mtn 
granite [in heading), Shenandonh granite [in table] Coarse white granite, made 
up almost entirely of quariz and feldspar. Occurs on Shenandoah Mtn, af Sammit 
of steep NW. slope, along rond from East Hook to Hortontown,. Assigned to 
pre-Cambrie, “Has earmarks of a plutonic rock and bears little evidence of 
gnel i 


ssoid structure, so that if it is of Precambric nge it must be thought of as 
having escaped any pronounced foliation," 

Shenandomn. 

A nume proposed by A, W. Grabau (see Pan-Am. Geol, vol, 66, No. 1, 1936, 

p. 27) for the "retrental Lower Ord. series, commonly called Canadian, 
or even Beekmantown, even though it lacks the distinctive Beekman- 
towu fauna, except in so far as this hag transgressed the barrier of the 
Albany axis, during the period of maximum expansion,” 


HShenango series. 

Pennsylvanian and Mississippian: Western Pennsylvania. 

F. Platt, 1875 (2d Pa, Geol Surv. Rept, H, pp. 1-9) Nhenango series [in table], 
Shenango River series [in text] —Underlies egl. No, XII (Seral) and overlies 
Catskill series. Includes Sharon coals and Tionesta coals, or "all coal measures 
underlying the cgl, and at base red sh," [The term “Seral cg n» used in thin 
rept applied to Homewood ss. top memb. of Potteville fm. amd the names 
Shenango und Shenango River covered the rest of Pottsville fm. and underlying 
Mauch Chunk and Pocono fms.) 


Named for Shenango River, Mercer Co. 


Shenango sandstone, 
Mississippian: Northwestern Pennsylvanian (Mercer County). 
J. P. Lesley and I. C. White, 1879 (2d Pa. Geol Surv. geol. map of Mercer Co.) 
Shenango su, (No. Xf). 
J. F, Cnrll 1880 (2d Pa, Geol Surv. Rept. I» p. 25). Shenango sa. ia underlain 
by brown and olive Chemung shales, 


151627 * —38-—47 
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L C. White, 1880 (2d Pa. Geol. Surv, Rept, Q, pp, 59-61) Shenango 4%.—Maasive 
am, coarse, brownish white, charged with nodular tron ore and fish remains, 
Thickness in Mercer Co. 15 ft. Underlica Shenango shales and overlies Crawford 
shales. Hag been quarried at many places along Shenango Hiver [in Mercer Cà.) 
|in Rept. Q, 1881, White gives thickness of 15 to 35 ft. In Erie and Crawford 
Counties 1] 

K, E, Caster, 1934 (Bulls, Am, Pal, vol. 21, No, 71, table opp. p. 61), divided hi: 
Shenango stage (Shenango monothem) into Llempfield sh. memb. (new name to 


replace Shenango sh. of White) and Shenango ss, memb. 
The U. S. Geol. Survey at present treats this ss. as a part of Burgoon ss., 
top fm. of Pocono group in NW, Pa. 
Shenango shale, 
Mississippian: Northwestern Pennsylvania {Mercer County). 
I, C, White, 1880 (2d Pa, Geol, Surv, Rept. Qs, pp, 59-60; name proposed br J. P 


Lesley, footnote on p. 59). Shenango shales—lnterstratiflied sandy shnles nil 
laggy ssg, 36 to 50 ft. thick Underlie Sharon cel, and overlie Shenango sx. in 


Mercer Co. [Named for exposures on Shenango Hiver, Mercer Co.) 
Is part of Burgoon s8., top fm. of Pocono group of U. S, Geol Survey 
elussifieation. K. E. Custer (19354) renamed it ZTempfteld sh. menm 


TShenango group 

Mississippian: Northwestern Pennsylvanin and northeastern Ohio, 

I. C. White, 1881 (20 Pa. Geol. Surv, Rept. Q, pp. 66, 77-811! Shenango group 
In Erie and Crawford Counties, Pu, divided into Shenango sh. (above) and 
Shenango ss, (below) 

Replaced by Burgoon ss., top fin. of Pocono group of NW, Pa. K., E. Caster 
has renamed “Shenango sh," Henpfleld sh. memb. and has proposed 
Shenango stage (Shenango monothem) to include the sh. amd ss. of 
White, (See Bulls, Am, Pal, vol. 21, No. 71, 1984, pp. 138-139, ) 


Shenango stage. 
See under *Shenango group. 


Shenango monothem. 
See under Shenango group. 


tShenango River series. 


See 1875 entry under Shenango serica, 


Shepard formation. 

Pre.Cambrian (Belt series): Northwestern Montana (Glacier National 
"urk) and southern British Columbia. 

B. Willis, 1902 (Geol Soc, Am. Bull, vol. 13, pp. 316, 323). Sheppard qtzite.— 
Yellow ferruxinous qtzite, T00-2- ft. thick tests on extrusive dinbuse Gow, whieh 
overlies Siyeh Is. la older than Kintla argillite Forms crest of Lewis Range in 
vicinity of Mount Cleveland and Sheppard Glacier, Mont, btw, Belly River and 
centra] Flattop Mtn. 


The U. S. Geog. Bd. has approved Shepard (instead of Sheppard). 


Shepherdstown gravel 

Probably Pliocene; Southern Pennsylvania (along the Susquehanna) and 
northern West Virginia. 

M, R. Campbell, 19335 (Geol Soe, Am. Bull., vol. 44, No. 2, pp. 558-573). Along the 
Susquehanna 2 distinct berms, seemingly representing the same cycles of erosion as 
those along the Potomac, were identified, and, ns a matter of convenience, in this 

avels which rest 


general region they will be called by the game names as the 
upon them, Thus, the uppermost berm le called Bryn Mawr, because that name has 
long been applied to gravel that rests upon it at town of Bryn Mawr, n few mi. NW 
of Phila.; and the term Shepherdstown is here proposed for the gravel-covered 
berm that in this region lies normally 100 ft. below the Bryn Mawr and is well 
developed at Shepherdstown, W. Va., in Shenandoah Valley. The Bryn Mawr 
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gravel js well developed on both sides of Susquehanna River mouth at olev, of 
400 fr. The Shepherdstown gravel lies normally about 100 ft. below the Bryn 
Mawr. [Describes distribution] The nenrly continuous tracing of the Shepherds- 
town gravel seems to show beyond question that after deposition of Bryn Mawr 
gravel and before Shepherdstown zruüvel was Inid down, an itlelinal uplift, the 
axis of which trends nearly at right anglea lo the river, elevated Bryn Mawr berm 


nt Safe Harbor to 250 ft, above its former position, but there is no trace of such 
uplift in vicinity of Harrisburg, where these 2 gravel-bearing bering are separated 
by interval of only 100 fi For a long time writer has bad opinion the Shepherds 


town gravel was deposited near close of Pillo, and Bryn Mawr berm was probably 


formed in early Plo. 


Sheppard quartzite. 


See Shepard fin, the geographic spelling adopted by U. S. Geog, Bd. 


Sheppard granite, 
Tertiary; Southern British Columbin and northeastern Washington 


I. A, Daly, 1912 í(Cannda Geol. Surv, Dept. Mines Mem. 38, map 8, 117T'30 to 


118*). Sheppard granite Biotite granite, stocks and dikes, of Tert. age, B. €. 
and Waah 

R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol, 7, pp. 215, 355). 
Sheppard granite forma small stock at hend of Sheppard Creek, B. C; Cute Ross- 
land voleanie group, Pend TYOreiile schists, Trail egl, and csl, of Lake Mtu 


Sherbrooke limestone. 
Upper Cambrian: British Columbia 
€, D. Walcott, 1908 (Smithsonian Mise. Coll, vol. 55, No. 1504, p. 2). Sherbrooke 
fm.—MWluish-gray aren. dolomitic massive nnd (hin-bedded to slaty les, with a 


tow oolitie layers and cherty inclusions Thickness nt Mount Bosworth, 1,380 fr. 
Top tm. of Upper Camb, Overlies Pazget fm, Containg Upper Camb, fossila, 


passing at summit into Ord. ‘Type loc. W. slopes of Mount Bosworth overlooking 
Stierbrooke Lake, 5 ml, N, of Hector, on Canadian Pacific Ky, B. C, 


tSherbrookian serles 


C I 


0 ft. Underlies Chancellorian series and 


R.] Keyes, 1924 (Pan-Am, Geol, vol. 42, p. 288). In descending ord 


Í 
#65 ft.; oolites, 200 ft 
overlie« Sawbackinn series. Of Late Cambric age [Apparently same ug Sher. 


and shales 


brooke fm.] 


Sherburne flagstone member (of Portage formation). 

Upper Devoniun: Eastern New York, 

L. Vanuxem, 1840 (N. Y. Geol Surv. 4th Rept., p. 881) Sherburne flagstone.— 
Fine-quality flagetones, of various grades of thickness, alternating with greenial or 
olive«colored. sh Overlaln hy Ithaca group and underlain by black sh. [Geneseo] 
that rests on Tally Named for occurrence near Sherburne, Chenango Co. 

L. Vanuxem, 1842 (6G N. Y, pt. S, pp. 171-174). Hall's name Sherborne fags 
changed to Portage or Nunta group [one of the several discarded uses of Portage 


and Nunda | Underlies Ithaca sh, and overlica Genesco sl. 
C. S. Prosser, 1893. (Am. Jour, Sei, 5d, vol, 46, pp. 212-230). Sherburne flagetones 
in Chenango Valley above horizon of Tully Is, whieh 


of Vanuxem are n mass of 
ind are synchronous with lower part of Portage a 


are mostly nonfossiliferous 
exposed farther W They are not same x 
J. M. Clarke and C. S. Prosser, 1807 (N. Y. State Geol 15th Anm. Hept.), adopted 
group 


iwrburne group" of Conrad. 


Sherburne « lor Sherhutie flagstone) for lower Portage beda btw, Ithaca 


la Which Prosser stated are 250 ft. thick in Chenapzo Valley 
Mus, Hdb. 19), Classified Sherburne flagstone as 


und Genesee 

C, A. Hartnagel, 1912 (N. Y 
younger tham Middlesex sh. and ns Cnshnqua. ab. 

H, S, Williams, 1913 (U G. 8, P. P, 79) Sherburne flagatone memb., basal memb. 
of Portage fm, is overlain by Ithaca sh. memb. of Portage and underlain by 
Genesee Is cha terized by Retieularia laevis one at top. [According to 
Williams (1907) his Sherburne flagstone memt. ia same ns Sherburne flagstone of 
Vanuxem, } 

G, H. Chadwick, 1923 (Geol Soc, Am. B 
Bherburne with Cashoqua sh. [Jof Portage group] 

G. A. Cooper, 1920 (Am, Jour. Seb, Sth, vol 19, pp. 121-122). Upper limit of 
Hamilton in central N. Y. is zone of Hypothyridina venustula (Hall), which is 


iL, vol 34, No, 1, p. 69), correlated 
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generally accepted as hase of Upper Dev. This zone is at base of Tully 12, a thin 
wedge extending from E. side of Canandaigua Lake at least as far E. as village 
of Sherburne, on E. side of Chenango Valley. This ls. uncon, overtics the 
Hamilton, Bast of Sherburne the characteristic ls has been replaced by Sherburne 
ss, but the Hypothyridina zone still persistg at base of the ss, marking top of 
the Hamilton as far E. as village of Mount Vision, In Otego Valley It is evident 
lower part of the Sherburne at its type loc. and probably for considerable distance 
eastward is actually a clastic phase of the Tully 

W. Goldring, 1931 (N. Y. Stute Hdb. 10, p. 269), correlated Sherburne with Cashaqua, 
which overlies Middlesex sb. and fa a part of Portage group. She Incladed 
Sherburue in Portage stoup and showed it as overlying Genesee Diack sh., which 
name she restricted to basal memb, or Geneseo sh. of Chadwick. 

G. H. Chadwick, 1í (Pan-Am. Geol, vol. 80, p, 351), placed Sherburne mbove 
the Tully 

G. A. Cooper, 1933 (Am. Jour. Sci, Sth, vol. 20, p. 544), placed Sherburne of 
Chenango Valley above Genesee, In 1984 (Am, Jour. Sei, Sth, vol. 27, pp. 5-7) 
Cooper explained further regarding Jfypothyridina gone: stated that “so far as 
known the whole Sherburne, Including the part of it assignable to the Tully, is 
quite unfoasiliferous;" and deaeribed lithology of Sherburne fm. in different 


arene 

G. H. Chadwick, Feb. 28, 1035 (Geol Soc, Am, Bull, vol. 46, No. 2), correlated 
Sherburne with the Genesee, and stated (p. 310) that Sherburne ss, at type loc 
embraces the sandy facies of the Geneseo [basal memb. of Genesee) and even tho 
Tully. 

G. H. Chadwick, 1935 (Am, Mid, Nat, vol, 16, No. & pp. 858, S62), correlated 
Sherburne flagstone fm, with upper and major part of the Genesee fi, e, with 
Standish, West River, ond Genundewn), and stated that at Sherburne itself even 
the basal (Geneseo) memb. of the Genesee and the underlying Tully ls. “have 
changed itto essentially a part of type Sherburne,” 

B. Smith, 1095 (N. Y. State Mus, Bulk 300, pp. 10, 56-62), removed Spirifer 
(Retícularia) laevis zone from top of Sherhurae memb, and named jt Cornell 
memb. 

G. A. Cooper and J. S. Williams, 1935 (Geol. Soc. Am. Bull, vol 46, pp. 785, S803, 
805, 807, 815, 825-850). The whole sequence of Tully, Geneseo, and Sherburne E 
of Chenango Valley passes laterally into rocks carrying Ithaca fossils and formerly 
designated "Ithaca" but found to be mostly of preIthaca age, [On p. SOS ls 
section 3 ml. 8S. of Sherburne, showing Otselic memb. of Ithsca fm. resting on 
180 ft. of Sherburne fm., which rests on Geneseo fm.] Prosser measured the 
Sherburne at type section as 250 ft. thick, but from this 65 ft, (representing 
Tully and Geneseo) must be deducted. It is 2304 ft. thick in Norwich and 
Morrisville quads (N. of Sherburne) and 210+ ft. thick in Cazenovia and Tally 
quads. To E, It becomes more difficult to recognize. In Unadiüln Valley it is 
Impossible to separate Geneseo and Sherburne. Due to rapid infiltration of 
Ithaca species in the Sherburne E. of Chenango Valley, it is practically impossible 
to recognize the fm. and separate it from overlying Otselic memb. ‘Therefore it 
ia best to abandon Sherburne, also Ithace E. of Unadilla Valley, and use 1n thelr 
place Unadilla fm., proposed by Prosser, Sherburne will be useful for the un- 
fosslliferous fne-gralned sss, and dark shales btw. Geneseo sh. and Otselie memb. 
from Chenango Valley eastward, ‘The confusion in stratigraphy of eastern N. Y. 
is largely result of misidentifiention of middle Hamilton ss. In Schoharie Valley 
a3 Sherburne fm, In that valley the true position of Sherburne ss, Ys probably 
2,000 ft, higher than Prosser identified tt, 


TSherburne group. 


Devonian: New York. 

T. A, Conrad, 1841 (N, Y. Geol. Surv, 5th Ann. Rept, p. 31). Sherburne group 
underlies Tully ]& and overlies shales near Apulia 

C. S. Prosser, 1893 (Am, Jour. Sci, Sd, vol, 46, pp. 212 
of Conrad js not same as Sherburne flagstones, 


0). “Sherburne greup' 


Is n part of Hamilton (Middle Dev.). 


Sherburne shale. 


Devonian (Middle): Central southern New York 


W. W. Mather, 1843 (Geol N. Y. vol 1), Erie div. includes[* * +] Ludlow- 
ville sh, Eerlnnl 1&, Moscow sh. Apulla and Sherburne shales, and Cazenovi 
group.  Lsherbursne sh. not defined] 
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Sherburne conglomerate. 
Southwestern Vermont (Rutland County) and south- 


Lower Cambrian: 
eastern Vermont (Windham County). 

C. H. Richardson, 1929 (16th Rept. Vt. State Geol, pp. 208-246, table opp. p. 288) 
Sherturne eg, (Lower Camb.) was discovered by author in 1892 and named by 


lim [published 1] Flanked om W. by Algonkian gnelas and on E. by Camb. 
achiate Carries pebbles and boulders up to 1 ft, diam, of pre-Cámb, qtzites, 
granites, and znebsses, A good outcrop is about 2 mi. SE. of north Sherburne [in 


Rutland quad. and Rutland Co], at head of the narrow valley lending down 
to Sherburne la a basal cel, Uneon, overlies Algonklan terranes, 


Sheridan quartzite. 
Pre-Cambrian: Yellowstone National Park, 
w. H. Weed, 1896 (tl &, G. 8, Yellowstone Nat. Park folio, No. 20). Sheridan 
qtetti Chiefly dense blulshewhtte ite Foung at only & places in the park. 
Best exposed on slopes of Mount Sheridan Oldest fm, in the park, Assigned to 
Alwonkian 


*Sheridan beds 

Plelstoeene: Panhandle of Texas to South Dakota, 

W, B. Scott, 1807 (Intr. to geol, pp. 5382-533). Over the Great Plains, from S. Dak. 
„ the surface fm, is a fine cule, sandy clas, which Hes uncon, on eroded 
urfaces of older strata, from the Blanco to Crot. This fm. may be called 
Sheridan stage (Equus beds), from Sheridan Co, Nebr, where It Is admirably 
bown, and ia Plviat. in age, probubly corresponding to one of Glacial stages, 


though by some It ix regarded as Ilio 


Geographie name is preoccupied, and U. S. Geol. Survey uses ns a general 
designation the paleontologie term Aquua zone, 


A. Ia Lugn, 1934 (Nebr, State Mas. vol, 1, Bull. 41, p. 355). There i» some doubt 
that any of "Sheridan beds" is ns old we Aftonian or Nebraskan 


Sheridan sandstone. 
Silurian: Northeastern Muine (Aroostook County). 
IL s. Willlama, 1900 (U. 8. G. 8. Ball, 165, pp. 21, 45, 47-40, 51). Sheridan as. 
i» a peculiar rock, looking Hke an ordinary va, of various degrees of fineness and 
in ita coarsest state a pebbly egl Color greenish gray to rather dull brown 
When closely Inspected it ia found to be composed of soft and hard rocks, both 
rounded and nngulur—quartx and feldspars Jasper, sl, and argili, sh, green, red, 
and blacks and fragments of fossils, corals, nnd crinoids, but particularly pieces 
enough to recognize, Most conspicuous feature ia the 
which at frst suggest fragments of carbonaceous 
sents of the more ancient slates. Igneous materials 


of brachiopoda of size la 


nngular pieces of black 
matter but are evidently fr: 
also are aeeociated with them, emphasizing their close associntion in origin with 
the ufs nnd volcanic ash beds with which they are stratigraphleally nssocinted. 
Believed to be of about same age ae Ashland shales and older than Ashland Ise 
Fauna presents allinities with both Clinton amil Niagara of New York, Te regarded 
us younger than Aroostook | Named for exposures on Sheridan Plantation, S- 


of Aroostook River, Aroostook Co. 


Sheridan formation. 

Middle Ordovician: Northwestern Michigan (Iron River district). 

It. C. AHen, 1910 (Mich, Geol, and Biol, Bury, Pub, 3, geol ser. 2, p. 113). Sheridan 
fm.—4Consists of (in what is believed to be descending order) coarse quartz s8., 
buff or red color, generally friable, 25 or 40 ft; eel, of unknown but not great 
thickne composed of angular fragments of chert up to a couple of Inches in 
diam. in matrix of @ame composition but finer-zrnined, and forming basal memb, 
of fm, on Sheridan Hill, Iron River dist.: nonmag. 1s, of dove or buff color, faggy, 
containing fossils correlated by Ulrich with Lowvile of N. Y. Uneon, overlies 
Michigamme sl 
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Sherman diorite. 
Miocene: Yellowstone National Park, Wyoming. 
A. Hngue et al, 1904 (U. S. G. S. Mon. 32, Atlas, Canyon sheet). Sherman diorife— 
Light-colored crystalline intrusive rock, exposed on Sulpbur Creek in vicinity of 
Hot Spriugs, Cauyon quad. 


Derivation of name not stated and not apparent from map. 


Sherman granite. 

Pre-Cambrian: Southeastern Wyoming (Albany County) and northern 
Colorado. 

E. Blackwelder, 1908 (Sci. n. s., vol 27, pp. T78-788). Sherman granite —C 
red granite, essentially unaltered, except that it is deeply weathered Probably 
Algonkinn 

E. Blackwelder, 1910 (U. 8. ©. 8. Laramie-Bherman folio, No. 173, p. 3). Sherman 
gruünite.—Conrse-grabned massive granite, composed chiefly of pink feldspars, 


ri 


winssy quarts, and black hornblende mica, à spotted pink aspect deing the result 
la preCamb. [Mapped over large area at and around Sherman.) 


On 1935 geol. map of Colo. this granite was included in the newly estab 


lished Front Range granite group 


Sherman marble. 
Lower Cambrian (7): Southeastern Vermont (Windham County). 


G. D. Hubbard, 1924 (14th Rept. Vt. State Geol, pp. 209-276 and map) Rhernicre 
marhle—|Deseribes several occurrences of marble in Readsbors and Whitingham 
Twps, and says:] Since in all these occurrences the marble dips outward from 
an axis beneath other layers, since all the marble in the nren is quite similar, and 
since the rock succession above the marble is always the same, It seems reasonable 
to infer that the marble is continuous beneath other rocke from one area to 
another. And if it underlies thus a considerable portion of the southern part of 
our area, we also infer thar it underlies the whole area The marble is usually 
uray to white, course erystalline, granular, and does not hold together very well, 
but at Sherman some of it is very firm and woul! handle well. The friableness in 
other localities may be due to weathering, Other colors than gray and white 


ure known. Pink tints occur in the old pit acrosa the river from Sherman, Yel- 
low bands occur at Sherman, Pink marble |n beautiful tints is found in the 
extreme southwestern outcrops of the Whitinglinm area. The marble is usually 
medium-grained, but near the top some coarse leds appear, and where the graphite 
ix coarse the calcite crystals are generally large too. The marble is rarely pure 
calcium carbonate, even for single layers und for short distances. Nearly every 
sample gives a feeble iron reaction. Dolomite is common. The fm, could well be 
called dolomitic, but in some places acce 


ry minerals make up a very consider 
able part of the rock. At Sherman graphite is common, particwlarly In the Jower 
layers exposed, It becomes obvious from the discussion of the lust few pages thet 
the marble varles yieibly from place to place. Yet these are ali within a : 
range and do not seem to indicate more than one formation The thickest ex 
posures are ut Sherman, where fully 200 ft ean be 
at le 600 ft. of the marb Is oldest rock in 
Whitingham schist. Ie essentially=Bellowspipe Is. 
to Ord, by Emerson. 

E. J. Foyles and C, UU, Richardson, 1929 (16th Rept. Vt. State Geol table opp. p 
258), assigned this fm. to Lower Camb,, but without discussion, and correlated it 
with Plymouth marble 


urrow 


seen, but we believe there is 


studied Is overlain by 
Max», which is aselened 


Named for town of Sherman, on Hoosac Tunnel & Wilmington Railroad, 
Whitingham Twp, Windham Co. where it is most extensively exposed 
and worked. 


Sherman Fall formation. (In Trenton group.) 

Middle Ordovician: Central New York, 

G. M. Kay, 1929 (Jour, Geol., vol. 37, No. 7, pp. 664-671; name suggested by J. J 
Galloway), Sherman Fall fm.—ttere defined as the “Prasopora beds" or Trenton 
restricted of Raymond, Johnston, and others. Includes about 105 ft. of thin 
bedded Iss. with shaly partings, extending to seam im cliff of upper High Fall 
about 20 tt, from top of fall. Comprises zones F to K of Raymond (Bull. Am. Pal 
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No. 17, 1908) and zone A; and most of overlying zone Ay of Prosser and Cummings. 
Named for Sherman Wall, in Trenton Falls gorge of West Canada Creek, Oneida 
Co, N. Y Its base, a bed in which Prasopora simulatrie orientalis is abundant, 


Hes immediately above a stratam of massive dark-blue Ix about 3 fr. thick that 
is conspicuous in side of gorge along path above Sherman Fall the bed A, of 
Prosser and Cumings (N. Y. State Geol 15th Ann, Rept., p. 615, 1801), le 


younger than Hull fm, and older thon Lower Cobourg. 


See also G. M, Kay. 1935 (Geol. Soc, Am, Bull, vol. 46, pp. 225-244). 


Sherali formation. 
Miocene; Costa Rica 
Y. H, Redfield, 1923 (Econ, Geol, vol, 18, p. 364) and 1924 (Revista econ. San 
Salvador, año 11, No. 4, p. 176). 


Sherwin glacial stage. 

Pleistocene: Sierra Nevada, California. 

E. Blackwelder, 1930 (Geol Soe, Am, Bull, vol. 41, pp. 91-92) and 1031 (G. S. A. 
Bull, vol 42, pp. 565-922). Sherwin etage—Glacial till om E. slope of Sierra 
Nevada of a stmge younger than McGee stage and older than Tahoe stage, Corre 
lated with Kansan si feet developed. in area N, of Sherwin Lill, NW. of 
Bishop, in Mount Morrison quad 


tSherwood limestone, 
Lower Cambrian: Central western Virginia 
I D. Campbell, 1905 (Am, Tour, Reb, 4th, vol 20, pp. 445-447). Sherwood 18.— 
Upper part consista of heavy beds of Tight-blue and gray mag. 1s, with occasloual 


beds of sb. and shaly 1 Bosal several hundred ft. consist of white crystalline 
dol Thickness of fm, 1,000 to 1,800 fi Underlies Buena. Vista sh. and rests on 
qtzites and shales Namel for exposures In James River at Sherwood, Va, 


"ame 


Shady dol, 


Shetlerville formation. 

Mississippian: Southeastern Illinois nnd adjacent parts of Kentucky. 

8. Weller, 1920 (Jour. Geol, vol. 28, No. 4, pp. 281-200, and No, 5, pp. 895-416: 
nlso Hl. Geol. Surv. Bul. 41). Shetlervilie fm—lLea, interbedded with more or 
less calec, shales, but the Is, and sh. succession is not uniform from place to place, 
und the Is. layers also grade into shales horizontally, so that in places Ix, may 
constitute nearly entire fm., while elsewhere shales may compose the greater part. 
The lss, are commonly errstalline, dark gray or blue, nnd usually more or leas 
cross-bedded, The onweathbered shales are chiefly blue, although thin layers of 
red sh. occur in places. The las. weather yellowish or buff; the shales weuther 
yellowish, buf, or ashy gray. Thickness of fm, 304 ft, Lithologieally in strong 
contrast to underlying Ste, Genevieve ]w, being much more shaly, much more 
irregularly bedded, and much less uniform in character Ie entirely foreign to any 
part of true Ste, Genevieve 18. aa typically developed in Ste, Genevieve Co,, Mo. 
although it has been included in the Ste, Genevieve, beling a part of Ulrich's 
Ohara ls, memb. The Ohara memb, lis m complex, of which Shetlerville fm. con- 
stitutes lower part of upper div. while the lower div. of the Ohara properly be- 
longa to the Ste Genevieve, "The Shetlerville fm. rests uncon. on “Lower Ohara,” 
and is uncon, overlain by Renault Ix, which wos nlso included in Ulrich’s Ohara 
ls. The Shetlerville is faunally more closely related to overlying Renault than to 
underlying Ste, Genevieve Is. 

Weller, 1921 (Ky. Geol, Surv., ser, 6, vol. 4, pp. 27, 30),  Shetlertille better. be 
considered as memb. of Renault, rather than as an entirely distinct fm., and it is 
so considered in thie rept Rests uncon, on underlying Ste. Genevieve 1s. 


- 
Ie 


©. Ulrich and C, Butts contend that all of Ohara ls. memb. is present 

at Ste. Genevieve, nnd that so-called “Upper Ohara” and Shetlerville of 

Weller belong to Ste, Genevieve ls, as well as so-called “Lower Ohara” 
and underlying beds. (See also under Ste, Genevieve 13.) 

Named for Shetlerville, Hardin Co., Ill. Well exposed just E. of that town, 

btw. Rich and Meleher Hills. 
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Shiekshock formation. 
Ordovician (?): Quebec (Matapedia Valley). 
G. W. Crickmay, 1932 (Am. Jour, Rel, Sth, vol, 24, pp. 368-355) Shickshock fr— 
Interbedded volcanic rocka and arkosic qtuite. Forms summit of Shickshock 
Mtns from Lake Matapedin to Table Top Mtns, Type section at Lake Mata- 
pedia. Overlies Quebec group. s overlapped by Val Brillant fm, (8IL). No 
fossils. 


Shiloh marl member (of Kirkwood formation) 

Miocene (upper): Southern New Jersey 

Ww. H. Dall and G. D. Harris 1802 (U. 5. G. X Bull. 54, pp. 40-44) Bhiloh 
marls.—At Shiloh [Cumberland Co.] consist of (descending): UnfosaliHeron: 
“yellow marl" 2 ft.: uncon, on unfossiliferous “black marl,” 2 to 3 ft.; uncon 
on fossiliferous “shell marl,” S to 10 ft, Assigned to Mio. Overlies barren 
black sand and underlies Quat. 

H. B. Kümmel and G. N. Knapp, 1904 (N. J. Geol Surv. vol 6, p. 141) Anilohk 
marl,—Gray, highly fossiliferous marl containing undoubted Mio. fossils Occurs 
in limited area in Salem and Cumberland Counties Rests on Alloway clay and 
underlies Cohansey sand. 

W. B, Clark, N. B. Kitmmel, and B. L. Miller, 1009 (U. 8, G. 8, Trenton folio, No. 161) 
Shiloh marl memb. of Kirkwood (m—Lrown clay and tine cluyey gray sand contar 
ing great numbers of shells. Thickness 30 fr Forms top toemb. of Kirkwood fm 
Underlles Cohansey sand, probably uncon, Overlies KO to 90 ft. of clay (of choco 
late to drab and locally black color) exposed to SW., about. Woodstown and Allowny 


Shimer gypsum member (of Blaine gypsum) 
Permiun: Central southern Kansas and western Oklahoma, 


F. W. Cragin, 1896 (Colo. Coll. Studies, vol. 6, pp. 27, 28, 31) Shimer gyp.— 
Upper gyp. memb, 0 to 10 ft, thick, of Cave Creek fm parated from under 
lying Medicine Lodge gyp. by 7 to 10 ft. of clay sh. called Jenkins clay. Under 
lies Dog Creck shales. 

€. N. Gould, 1902 (Okla Geol. Surv, 2d Bien. Rept., p. 49) Shimer gyp. memb, of 
Biaine div—Top memb., of Blaine div '"'hickness 15 to 18 ft. Overlles Altona 
dol. memb. of Blaine and underlies Dog Creek shales. 


"^. N. Gould later abandoned Altona dol memb., and defined Shimer aa 
separated from underlying Medicine Lodge gyp. by red shales (see 1906 


~ 


and 1927 entries under Altona dol. memb.), but he did not explain to 
What bed his Altona dol, corresponded. 

The correlation of the beds in Okla, that have been called Shimer gyp. with 
typical Shimer gyp. of Kans. has in recent years been seriously ques 
tioned. Some geologists believe that Shimer of Kans. is the Medicine 
Lodge of some areas in Okln. und that typical Medicine Lodge of 
Kans. is so-called Ferguson gyp. of Okla. (See 1951 entry under Mesi- 
cine Lodge gup.) 

Named for Shimer Twp, Barber Co., Kans. 


Shinarump conglomerate. 
Triassic (Upper ?): Southwestern, southern, and southeastern Utah, 
northern Arizona, northwestern New Mexico, nnd southeastern Nevada. 


G. K. Gilbert, 1875 (U. &. Geol. and Geog. Surv, W, 100th M., vol 8, pp. 1-187) 
Shinerump ogt—tUnderlles Upper Trias maris [Chinle fm.] and overles Lowe. 
Trias marls {Moenkopi fm.) in western Utah and northern Ariz. 

E. E. Howell 1876 (U. S. Geol. and Geog. Surv, Terr, W, 100th M., vol 3, pp 
247-248, 270-273, 284). Shinarump cul-—Yellw cgi. with slilicitied wood very 
abundant. Thickness 100 ft. in Pine Mtn, southern Utah: 50 ft btw. Paria 
Settlement and Last Bluff, southern Utah. Overlain by variegated gypsiferous 
marl series of the Trias and underlain by chocolate and light-colored Trias 
shales Occurs also in Virgen Ranze, Nev., near Toquerville, Utah, and from 
Pine Valley Mtns to Le Verken Creek, Utah. 

J, W. Powell, 1876 (Geology of eastern portion of Dinta Mtns). Shinerump cot 

A fine cgl. not easily recognized, toward N. about 20 ft. tthick]; to S, imcrenses 
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to 200 ft. Capa Shinarump Cliffs Overlain and underlain by badland sss., with 
much gyp.; often argil, sometimes indurated ess. 


The fm. overlying Shinarump cgl. is now known as Chinle fm., and the fm. 
underlying it as Moenkopi fm, The cgl is of Triassic age, but whether 
Upper or Middle 'Priassie is a debated question. 

Type doe, Shinurump Cliffs, S. of Vermilion Cliffs, southern part of Kane 
Co, Utah, 


Shinnrump group. 

Triassic (Upper, Middle (*), and Lower): Utah, Arizona, northwestern 
New Mexico, 

J. W. Powell, 1876 (Geology of eastern portion of Uinta Mtns, pp. 41, 53, 54, 68, 
150, 152). Shinerump group.—Consists of: (1) Upper Shinarump (badland sss. 
with much gyp.; often arzil; sometimes indurated 889); (2) Shinarump ogl 
(a fine cel. not easily recognized, about 20 ft. thick to N. and 200 ft. to 8S.; 
cape Bhinarump Cliffs); (8) Lower Shinerump (badland . with much gyp.; 
sometimes arg; in a few places indurated ses.; sometimes uncon. below, with 
à cgl at base composed of rounded and angular fragments of Carbf. rocks). In 
Uinta Mtns the variegated beds both above and below Shinarump cgl. are seen in 
many places on either fink of the mtns. Thickness 1,800 ft.  Underlies Ver- 
milion CHF group and uncon. overlies Upper Aubrey group (Carbf.). Named for 
Shinarump Cliffs [8. of Vermilion Cliffs, Kane Co., southern Utal]. 


co 


The use of a name in two senses (for a group and for a fm. within that 
group) being contrary to practice of U. S. Geol. Survey, the Upper 
Shinarump of Powell in southern Utah and adjacent areas was re- 
nimed Chinle fm., and his Lower Shinarump was renamed Moenkopi fm., 
the name Shinerwmp being retained for the egl. which is of rather 
wide distribution. Powell's Shinarump group in NE. Utah appears to 
correspond to Woodside sh. nnd Thaynes Is. of SW. Wyo. But accord- 
ing to some geologists (A, R. Schultz, U. S, G. S. Bull, 702, 1920, and 
OG. R. Mansfield, U. S. G. S. P. P. 152, 1927) the White Cliff group and 
Vermilion Cliff group of Powell in NB. Utah are the same beds, and the 
Ankareh sh. is included in upper part of fRhinarump group. 


Shinurump clay 
Name applied by A. C. Lawson (Econ, Geol, vol. 5, 1913, p. 435) to the beds 
in southern Utah now known as Chinle fm. He delined his Shinarump 
clay ns overlying Shinarump cgl. and underlying Vermilion Cliff ss. 


Shinarumpian series, 
A term applicd by C, R. Keyes to Triassic deposits stated by him to be older 
than his Doloresian series and younger than his Documan series, 


Shineraville conglomerate. (In Pottsville formation.) 

Pennsylvanian: Northeastern Pennsylvania (Sullivan County). 

i. Piatt, 1880 (24 Po. Geol Surv, Rept. G, pp. 186-199). Shinersvitle cgl.—Very 
mnssbve sa., mostly gray, occasionally bluish and spotted, and with numerous layers 
of regularly stratified white quartz pebbles, Thickness about 50 ft. Near Shiners- 
ville school house SO lo 40 ft. is exposed. Basal div. of Pottsville cgl. Rests on 
Mauch Chunk red sh 


Shinumo quartzite. (Of Unkar group.) 

Pre-Cambrian: Northern Arizona (Grand Canyon). 

L. P. Noble, 1914 (U, S. G. S. Bull. 549). Shinumo qtzite.—Hnrd, compact cross- 
bedded wa. nnd qtzite, neusly of fine and even grain, Thickness 1,564 ft. Con- 
formably underlies Dox sa. and conformably overlies Hakatai sh., all of which 
belong to Unkar group Named for exposures in canyon of Shinumo Creek, Shinumo 
quad. 
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tShirley stage. 

Upper Jurassic: Southeastern Wyoming. 

W. C. Knight, 1900 (Geol, Soc. Am, Bull, vol 11, pp. 377-3 Shirley stage— 
Marine beds consisting of bands of sh., Is., as., and clay, a fow ft. to 200 ft. thick. 
Middle Jurassic, Extends from SE. Wyo. to Black Hills and westward. Not known 
in southern Wyo. or northern Colo. Named for Shirley Mtna, SE. Wyo., on S. side 
of which it is well developed 


Rame as Sundance Tm., which has priority. 


Shiwits shale. 
Permian: Northwestern Arizona (Mojave County). 
C, [R.] Keyes, 1922 (Van-Am. Geol, vol. 38, pp. 251, 338). Shiwite shales.—The 
uppermost red sh, section of Supaian series, as exposed in canyon walls, especially 
around Shiwits Plateau, N, of Peach Springs, Mojave Co. Thickness 400 ft. 


Shnabkaib shale member (of Moenkopi formation). 

Lower Triussie: Southwestern Utah (Washington County) and northwest- 
ern Arizona. 

H. Bassler nnd J. B. Reeside, Jr, 1921 (U, 8S. G. 8. Bull 726C, pp. 90, 92). 
Rhnabkaitb sh. memb,— Sandy sh. and soft ss, tIne-gralned, creamy white, with some 
pinkish layers nnd gyp. Thickness 360 to 030 ft. Lies 405 to 475 ft, below top 
of Moenkopi fm. nnd 400 to 436 ft. above Virgin Is. memb. of Moenkopi, thia in 
terval being occupied hy brick-red sa. and sh. and reddish and light bluishi-grny gyp 
Named for striking Isolated Shnabksib Mesa, 2 mi, SE, of town of Washington, on 
NW. flank of Washington dome, [See also U. 8. G. 8. P. P. 129D, 1022, 


Shoal Creek limestone member (of MeLennsboro formation). 

Pennsylvanian; Central western and southwestern Illinois, 

H, Engel@ann, 1868 (il. Geol Surv., vol 3, pp. 148, 150-1604, 175, 220). hoa! 
Creek s—Light-colored, grayish or bluish compact, close-textured Is., 4 to 15 fi 
thick, in Coal Measures of Washington, Clinton, and Jefferson Counties, DH. Over 
Inn by Upper Sandstone Formation of Coal Mensures (200 to 250 ft. thick) and 
underlain by Slaty Division of Coal Measures (15 to 50 ft, thick) 


According to G. H. Cady, 1921 (Ill. Geol. Surv. Cooperative Min. Ser, Bull 
20, pp. 17-44), and 1120 (Il Acad. Sei Trans.. vol. 19, p. 257), Shoat 
Creek ta. lies 1002 ft. nbove Carlinville Is, which lies higher than coal 
No. 8, and coal No. S lies 140 ft. above coal No. T. 


H, R. Wanless, 1931 (Geol. Soe. Am. Bull, vol. 42, p. 804), placed base of Shoal Creek 
ls. 100- ft. above top of Carlinville ly. and 35+ ft. above coal No, 9. 

G. E. Kkblaw, 1983 (II Acad. Scl. Trang, vol. 25, pp. 148-145). The Is, called 
Shoal Creek (s. by Wallace Lee in U. S. G. 8. Mount Olive-Gillespie follo, No. 220, 
41026, appeirs to occupy same position as LaSalle la., and It seems LaSalle may well 
be applied to it It lies S2+ ft. above the Is. that cropa out extensively along 
Shoal Creek in Bond and Clinton Counties, which is unquestionably the one origi 
nally named Shoal Creek. The section was traced N., and it was found Worthen's 
local Carlinville lw. ia identical with Shoal Creek Is, This lower Is. was called 
Carlinville ls, in folio cited. Carlinville should be nbundoned, 

J. R Ball, 1084 (10, Acad. Sci. Trans., vol. 26, p. 97). “Carlinville” 15 is same ns 
Shoal Creek 18. 

See Tl. correlation chart compiled by M. G. Wilmarth, 1936. 


Named for onterops along Shoal Creek, Clinton Co. 


tShonl Creek limestone. 

Lower Cretaceous (Comanche series): Central Texas, 

R. T, Hill, 1889 (Am. Geol, vol 3, p. 280; Am. Jour, Sci. 3d, vol, 38, p. 470; Tex 
Geol. Surv. Bull. 4, pp. xiv, xxii). Shoal Creek or Vola ts—Impure 18, 50 or 75 
ft. thick. Top fm. of Washitn div, and of Comanche series in Burnet and Travis 
Counties.  Uncon, underlies Upper Crot, and overlies Erogyra arietina clays (Del 
Rio clay). 

Preoceupled. Replaced by Buda Te. 

Named for Shoal Creek at Austin. 
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Shoal Creek cyclical formation, 
A name upplied by H. R. Wanless (Geol. Soe. Am. Bull, vol. 42, 1931, pp 
801—512) to a part of MeLeunsboro fm. (Penn.) of central western Ill. 
Includes Shoal Creek Is, Derivation of name not stated. 


Shoal Lake conglomerate 
PreCumbrinn (lower Huronian): Western Ontario (Rainy Lake district). 
C, K. Leith, Robt. Bell, W. G. Miller, P, D. Adams, A. C. Lane, €. R. Van Hise, 1905 
(Jour, Geol, vol. 13, p. 95). Col. known aa Shoal Lake cgt. tolds numerous large 
well-rotted fragments of underlying rocks and form hase of sedimentary series. 
Exposed at Shoal Lake, Ont 
Shon! River marl member. (In Shoal River formation.) 
Miocene (middle): Northwestern Florida, 
G. €, Matson nnd F. G. Clapp, 1009 (Fla. Geol Surv, 24 Ann, Rept. table opp. p 


50 and pp. 91, 104—100). Shoat River marl memb. of Alum Bluff fm.—Very 
fossiliferous greenish to gray sands, chaya, aud marla interbedded Recently dis 
covered by T. W. Vaughan (unpublished notes) in west Fla. Thickness about 50 


ft, Lies atratigraphically about 30 ft. above Oak Grove sand memb, Included 
in upper part of Alum Bluf fm. 

Later studies by Julia Gardner resulted in finding Shoal River fauna in 
all beds btw, top of Oak Grove sand and base of Choctawhatchee marl. 
The name Shoal River fm. was therefore adopted (U. S. G. S. P. P. 142, 
pp. 1-3, 1926), to include not only fShoal River marl memb. of earlier 
repts but underlying and overlying beds carrying the Shoal River fauna. 

Named for exposures on Shoal River, Walton Co. 


Shoal River formation. (In Alum Bluff gronp.) 

Miocene (middle): Northwestern Florida and probably southeastern 
Alabama. 

Julia Gardner, 1926 (U. & G. 8S. P. P. 142, pp. 1-3), Shoal River fm.—Murls 
clays, and sands, occurring stratigraphically above Onk Grove sand and under- 
lying Choetawhatechee marl. Characterized by a distinctive fauna Top fm, of 
Alum Bluff group. Includes “Shosti River marl memb," of Matson and others 
and underlying and overlying sands and chaya containing same fauna 


Named for exposures on Shoal River, Walton Co, Fla. especially at 
Shell Bluff. 


Shoemaker limestone. 

Pennsylvanian: Southeastern Nebraska. 

G. E. Condra, 1927 (Nebr. Geol, Bury, Bull 1, 2d ser, pp 
maker T., 8 to 9 ft. thick, lies 6 to 7 ft, above base of Lawr 
40 to 43 ft. below top of the Lawrence in vicinity of Nebaw 
been eroded from the Platte exposures Was erroneously correlated as Oreapolis 
bed by Condra and Bengston in Nebr, Acad. Sel, voL 9, No. 2, p. 10, 1915 
Named for Shoemaker farm and Shoemaker Bridge, about 3 mi, NW. of Nehawka, 
Nebr 

G. E. Condra, 1050 (Nebr. Geol Surv, Bull, 3, 2d ser, p. 11). The so-called 
Lawrence sb. of Bull. 1 is Ladore sh. 


35, 113). Shoe 
bee sh, memb, and 


4, Cass Co Hos 


This name does not appear in subsequent classifications and seems to have 
been dropped. 


Shoe-string sands. 
A descriptive term popularly applied to the oil nnd gas sands of eastern 
Kans. whose length greatly exceeds. their width 


Shohola formation. 
Upper Devonian: Northeastern Pennsylvania (Wayne and Pike Counties), 
B. Willard, 1936 (Geol Soc, Am. Bull, vol. 47, No. 4, pp. 571, 586-587}. Under- 
iying the Damascus red sh. in Wayne and Pike Countles, particularly in Delawnre 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


1990 


Valley, is a succession of continental beds here named Shohola fm., from Shohola, 
on Delaware River near mouth of Lackuwaxen Creek The fm. consists of 2 
members, Paupack ss. above and Barryville memb: below. Evidently the Barry 
ville memb, corresponds to and Ie a thickened continuation of the beds below 
Paupack ss. which so puzzled I. C. White [and which he named Paupack shales and 
s.) The Barryville and Paupaek members are grouped together aa Shohola fm. 
because they fall naturally together btw. Damascus sh. above and Delaware River 
tags below. The fm. is of Chemung age except for at least upper part of Pawpack ss,, 
which is probably early Canadaway. ‘The Shohola exter W. across Hike Co. 
The Paupack is lost, and the Barryville either thins or becomes dominantly red 
and merges with lower part of Damascus red beds and is not recognized beyond 
central Monroe Co., along Erodhend Creek 


Shotem Alechem limestone. 
Pennsylvanian; Southwestern Oklahoma (Cotton County), 


W, F, Cloud, 1930 (Okla, Geol. Surv, Pull, 40MM» Shotem Alechem 1., 470+ ft 
thick in Cotton Co., Is probably «fower Is. body of Hoxbar fm. and the Is. of 
upper par! of Deese fm. Ta not exposed. Rests uneon, on Honey Creek lg. or 
Wilberns fm. of Tex [Fig 2 shows 1t underlying Hoxbar fm Derivation of 
name not stated.) 


Shongalo greensand. (In Claiborne group.) 

Kocene (middle): Northwestern Mississippi (Carroll County) 

VW. W. Hilenrd, 1860 (Rept. Geol, amd Agric. Miss, pp. 161-165) lerrugtnous green 
sand of Clatborne group—Shongate grecnsand.—The highly ferruginous sand occurring 
in railroad cut at Vaiden Station, near Shongalo, Carroll Co, and also in cur 
btw, that place and Rockport; contains a considerable percentage of greensand 
grains. 

Is n part of Winona sind memb, of Lisbon fm. (See geol map, pl. 2 
in U. S. G. S. W. 8. P. 510, 1928.) 


Shoofly formation. 

Mississippian: Northern California (Taylorsville region). 

J. S. Diller, 1892 (Geol, Soc, Am. Bull. vol, 3, pp. 370-394). Shoo Fly beds — 
Thickness 8,600 ft. Contain a Is, which cropa out on Clear Creek, about 2 mf. 
BE. of Shoo My Bridge Probably either Trinasie or Carhé,, with slight pre 
sumption in favor of latter. 

J, 8. Diller, 1908 (U, & G., 8, Bull, 3531 Shao Ply [m.—Mainly clay slates above 
and qtzite below, The slates nre light to dark gray, ge Hy dull but sometimes 
silky, and in places slightly micaceous and contain oci onal Alms of gray or 
black finty material as well as thin beds of s» and fne cgl. of quartz pebbles 
Mere and there are traces of beds composed exclusively of volcanic fragments, 


some of which are clearly vesicular, Near middle are 1&, lentils, some over 50 ft 
thick, The gtzites that prevail in upper part are thin ledded, somewhat ty, 
and indistinctly sehistose, with micaceous partings. Thickness 6,800-- ft, Every 
where separated from underlying Arlington fm. by Taylor roeta-andesite, Is 
older than Peale fm., but relations not determined, 


Named for exposures in road btw. Shoo Fly Bridge and Spanish Creek, 
Taylorsville region. 


Short Creek oolite member (of Boone limestone). 

Mississippian (Warsaw): Southwestern Missouri, southeastern Kansas, and 
northeastern Oklahoma, 

W, 8. T. Smith and C. E. Siebenthal, 1907 (U. S. G. S. Joplin folio, No. 148). Short 
Crock oolite memb (of Boone fm.).—'Thin but persistent bed of oolltic i. 1% 
to $ ft. thick, Generally a single massive homogeneous bed, but in some placer 
divides into 2 beds which may have slightly different characteristics. Lies about 
100 ft, above Grand Falls chert memb. and about 100 ft, below Curterville fm 
Named for exposures along Short Creek, a strenm towing westward btw, Galena 
und Empire in Cherokee Co., Kons 

C. E, Siebenthal, 1908 (U. & G. S. Bull, 340, p. 190). Short Creek oolite memb 

Hoone fm, occurs in E. half of Wyandotte quad, wherever its horizon Is exposed, 
but W. of Spring and Neosho Rivers it usually pinches out or loses its oolitie 
character. 
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This oolite memb. is assigned to Warsaw epoch by R. €. Moore, 1928, also 
1985 (Rept, 9th Ann. Field Conf, Kans, Geol, Soc, p. 245). 


Shoshone, 


See 1901 entry under tPopo Agie beds. 


Shoshone group 

Upper Cretaceous and Eocene: New Mexico to Montana, 

W. Cross, 1900 (Wash, Acad. Sei Proc, vol 11, pp. 27-45). Shoshone group,— 
Included, through misapprehension, by King and others in original Laramie, hut 
because of uncon. should be separated. Map published by Bur. Ethnology illustrat 
ing distribution of great lingalatle families of North American Indians shows 
dist. once occupied hy Sboshonean family to embrace greater part of Rocky Mtn 
anrea with a part of Great Basin. The mine were especially the land of Utes 
and Shoshones, two tribes of this family, With this broad derivation it is pro 
posed to apply &hoshone group to the deposits which uncon, süecew] Laramie 
and their equivalents and which are overlain by Fort Union or Wasatch beds, 
when they are present Embraces lacustrine, fluviatile, or terrestrial deposits, 
composed of detritus from rising innd area of Rocky Mtn province, formed btw 
Laramie and Fort Union epocha Embraces beda which have been called “Past- 
Laramie" or "Upper Laramie; Denver fm, and Aropahoe fm. of Denver dist 
Middle Park and Animas bede of Colo.; the Carbon and Evanston boda of Wyo.: 
Livingston beds and Hell Creck beda of Mont, ; and the Converse Co. "Ceratops 
beds" of Wyo 


Shoshone Falls andesite, 

Miocene? (upper Mioeene?): Southern Idaho (Twin Falls and Jerome 
Counties). 

H. T. Stearns, 1032 (Correlation chart of Idaho compiled by M. G. Wilmarth, dated 
Sept. 1, 14 | and 1036 (Jour. Geol, vol 44, No, 4, pp. 434—439). Shoshone 
Falls andesite,—bPurple and black massive vitreous porphiyritic andesite, overlain 
by m deepred soll 1+ ft. thick, Thickness of fm. 200). ft Forms Shoshone 
Falla and Pillar Fall» in Twin Falla and Jerome Counties Exposed along Snake 
River from foot of Twin Falls down as fur ns Perrine ranch, a distance of 6 mi 
Uneon. underlies Pillar Falls mud flow, which fills irregularities in its surface, 


nnd rests uncon, on Paleosole Tae 


Shoshoni limestone 
Cambrian: Western Wyoming (Wind River Mountains). 
See under Bull Lake Creek shales. 


‘Shot Pouch sandstone, 
Mississippian: Western Kentucky 
See under Tar Springs ss., 1856 item 


Shreveport gas sand. 
A subsurface sand in NW. La. that is believed to lie at horizon of Nacatoch 


sunt, 


Shriver chert. (In Oriskany croup.) 

Lower Devonian: Central Pennsylvania to eastern West Virginia, western 
Maryland, and central western Virginia. 

€. K. Swarts et al, 1913 (Md. Geol. Surv. Lower Devonian vol, p. 91 and table 
opp. p. 30). Shriver chert momb—Dark siliceous sh. with much black impure 
chert in nodules or layers of nodules, Thickness 0 to 100 fti, Basal memb. of 
Oriskany fm. Underlics Ridgeley ss. nnd overlies Becraft memb, of Helderberg tm 
Meawer fauna, Named for Shriver Ridge, at Cumberland, Md, 


Shublik formation. 

Upper Triassic: Northern Alaska (Canning River region). 

E, D. Leüngwel, 1919 (U. S. G. 8. P. P, 109, pp, 103, 115, map), Shublik fm- 
About 1,250 ft. of dark ls, sh., and sx, overlying Sadlerochit ss. (Penn.) and 
underlying Kingak sh. (Lower? Jurassic): probably conformable, hut contacts not 
seen, Type Joe, bs at Shublik Taland, or Canning River, at SW. corner of Shublik 
Mtns. Fauna is Upper Trinssic. 


1992 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


Shulaps volennies. 
'Triassic( *) : British Columbia. 


W. S$. MeCann, 1922 (Canada Geol Surv. Mem, 120, p. 20). 


Shulie formation. 
Carboniferous: Nova Seotin. 


W. A. Dell, 1912 (12th Int. Geol. Cong. Guidebook 1, p. 542) [In Canada Genel 
i 1914, Bell assigned this fm. to Penn.] 


Surv. Summ. Rept. 1912, p 


Shultz limestone member (of Talpa formation). 
Permian: Central Texas (Concho County). 
W. Kramer, 1954 (A, A, P. C. BmI, vol. 18, No. 12, pp. { 
50 ft, of Talpa fm. in Concho Ca, contains 2 persistent. ledge makers The lower 
of these metber&s is a 2 fool bed of yellow i lying 950 ft, aboves Coleman 
Junction te It is here called Shultz memb., from ranch house of Mrs, Winifred 
Shultz, which tx on the ledge formed by the outerop (in NEG T. & N. 0. It. R. Co 
survey No, 127) 8 mi, SR, of Palnt Rock, The upper Is is top bed of Talpn fm 
IZ, part of Runnels Co 


15827) Uppermost 


and here called Hartgrove memb, Fas been traced acros 
to point 9.3 mi, N. of SE. corner of that county 


Shumia sandstone. 

Upper Devoninn; Western New York (Chantauqua Co.) 
J. M. Clarke, 1908 (N. Y. State Mus, Hdb, 19, p. 25 and chart) Shumla ss. in 
Chautauqua Co. Nes well up in Chemung fm Is younger than Laona AR. 
D D. Luther, 1903 (N. Y. State Mus. Bull 69, pp. 1027-1039) Shuma s 
Ratt) Td exposed at Shurmla, 2% mi, 8. of Laona, are 200 to 250 ft 
above Laona 
€. A. Hartnagel, 1912 (N. Y. State Mus, Hab, 19, p. 86), Quarries in this [5hurmla] 
ansadaway at Shumla were mentioned by Hall (1843), The fm. ns 


as. on the ( 
yet has not been traced outeide of Chautnugua Co. [The compiler his not found 


that Hall nsed the name Shamita a.) 

G. H. Chadwick, 1923 (Geol. Sor. Am. Bull, vol 34, p. 69), and 1924 (N. Y, State 
Mus, Bull. 251, p. 151), npplled Westfield. sh, to beds btw. Laonn s and Shumla 
sa, and Northeast sh, to beds overlyiug Shumlg »* This c) ification ix also that 
of W. Goldring, 1997 (N. Y, State Mus, Hdb. 10, p, 309), who ncluded wil thes 
beds in the Churnunz. Chadwick, however, has transferred all of them to his 


Canadaway group, qQ. ¥ 


Shunganunga shale 

Pennsylvanian; Northeastern Kansas, 

J. W. Bode, 1898 (Kans. Acad. Seb Trans., vol. 15, p 29). Shunganunga &h.— 
Very fossillferous sh., 10 in. to 10 ft, thick, varying In color from dark olive to 
bluish or even jet black Included in Upper Con] Mensures of Shawnee Co. Un 
derlies Wabnsunsee fm 

R. €. Moore, 10386 
tShunganunga ah 
Church bs, but there seems no good reason for recognizing this ms a sepa 
It is Included, without differentiation, in Severy sh., where Bachelor Creck Ie 


Geol. Bury. Bul. 22, pp. 203, 206, 255) Seede applied 


[ew ft. of leds btw. top of Nodaway coal and base of 
e Unit 


memb, of Jloward Is. is absent 
Named for Shungununga Creek, Shawnee Co 
*Shushitna slate, 
A typographical error in U. & G. & Bull, 191, 1902, p. 374, for the fm 


spelled Sushitna sl in publication cited, but now spelled Susitna s? 


Shuswap series, 

Pre-Cambrian: British Columbia and Yukon 

G. M. Dawson, 1890 (Canada Geol. Surv., n. s. vol 4, pp, 29B, 31B}. 
Shuswap granites. 

Pre-Cambrian: British Columbia 


C. [R.] Keyes, 1917 (Towa Acad. Sei, Proc., vol, 24, p. 56). 
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*Shutesbury serpentine. 
Name applied by B. K. Emerson (U, 8, G. S, Mon, 29, 1898, p, 55) to an 
exposure of serpentine 1 mi. S. of village of Shutesbury, Muss. and later 
discarded by him. Not mentioned in his U, S, G. S, Bull, 597, 1917, 


Shutler formation. 

Pleistocene and late Tertiary: Central northern Oregon, 

E. T. Hodge, 1932 (Univ, Ores, Pub, Suppl, to Geol, ser, vol, 1, No, 5, p. 6) Ar 
lington lake beds occur N. of T. 2 S, and E. of Deschutes River and adjacent to 
Columbia River, The bay of this fm, on E. aide of Dewehutes River, aa shown 
on map, is arbitrary, since meld evidence shows It te intergradations] with 


Madras fm, and In faet beds of lacustrine origin occur btw. Desachutes River 
und T. 13 E The name is not wholly distinctive of thie fm. and in later 


publicationa we propose to enll it Shufler fm., becnuse of Its well-developed 
occurrence near Shutler post office, T, 2 N, R, 21 E, The fm, E. of Alkali Creek 
is made up of water worn river gravela in its lower portion. These are overlain 
hy the fake beds that occur from Alkali Creek westward to Deschutes River. The 
lake beds wre in turn overtaln by gravels that begin near Arlington and can te 
traced westward to The Dalles. The lake beds consist of beds of dintoms, vol- 
eanic ah, and ailt AM of beds Ie absolutely fat and uncon, upon Columbia 
River basalt Pleiet, fossils In older gravels; perhaps part of Arlington lake beds 


are Recent. 
Siamo slate. 
Pre-Cambrian (middle Huronian): Northwestern Michigan (Marquette 
district). 


C. R., Van Hine and W. S Bayley, 1895 (U. 8, G. 8S, 15th Ann, Rept,, pp. 554-4 ). 
Siamo al-—Most typical rock Is a sL, but locally it passes into graywacke and 
often into a rock approaching qtzite, Thickness 1,250 ft. Conformably underlics 
Negaunee fm, and grades into underlying Ajibik qtxite, Named for exposures on 
Siamo Hill just S. of W. part of Teal Lake Assigned to Algonkian, 


Siberin limestone. (In Chester group.) 
Mississippian: Southern Indiana (Perry, Dubois, and Crawford Counties) 
und Breckinridge County, Kentucky 


C, A. Malott, 1920 (Sci, n. &, vol. 51, pp. 521-522) and 1925 (Ind. Acad, Scl 


Prog, vol £ pi, 109-122) Siberia Is.—Coarse crystalline fossiliferous Is. in 
upper Chester. Frequently quite silleeous and 1s laminated or crosa-bedded on 
wentbered face Rarely seen In place.  Uwunlly thin, but in some sections is 10 


to 20 fi, thick Below it occurs a rather persistent yellow 1s, ledge which fro- 
quently contains fossils. This yellow ledge may be considered a part of it, though 
it d» usually separated from the main ledge by a few ft, of sh, The Siberia Is. 
normally is 175 ft, above Glen Dean 1s, and lies from 32 to ft. above Wick- 
elif ss. It appears beneath Manatield as. in latitude of Schnellyille and Wick 
diff in Dubois and Crawford Counties and extends beyond Ohio River in Breckin 
ridge Co, Ky. Named for exposures in vicinity of Siberia, Perry Co, Ind. 


Sibley series, 
PreCambrian (Keweenanwnn): Western Ontario (Thunder Bay region). 
T., L, Tanton, 1927 (Geol. Soc, Am. Bull, vol 25, p. 114, abstract) [See under 


Kaministikwia group. | 
C, K. Leith, R. J. Lund, and A, Leith, 1035 (U. 8, G. 8. P. P. 154), nasigned Sidley 
clastios ond fs of "Thunder Bay region to Keweenawan 


Sicamous limestone, 
Pre-Cambriun: British Columbia. 
R. A. Daly, 1912 (Canada Geol Surv. Summ. Rept. 1911, p. 107). Ineluded in 
Shuswap series, 
Sicamous series. 
A term employed by C. [R.] Keyes to cover rocks in Cordilleran region 
interpreted ns having been formed during later part of Keewatin epoch 
(See Iowa Acad, Sei, Proc, vol, 24, p. 56, 1917.) 
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Sicker series, 
Jurassic: British Columbia (Vancouver Island). 
C, H. Clapp and J. A. Allan, 19011 (Cnnada Geol Sury. map 17A), and C. H. Clapp 
1912 (Canada Geol, Surv. Mem, 13, p. 71) Assigned to Jurassic or Triassic 
H. €. Cooke, 1917 (Canada Geol, Surv. Mem. 96, p. 125), and R. W, Goranson, 1924 
(Am, Jour. Set, Sth, vol. 8, p. TG) 


Sickle series 
Pre-Cumbrinnz Manitoba. 


G. W. H. Norman, 1924 (Canada Geol Surv. Somm 
p. 30). 


Siderian, 
Pre-Cumbriuuz General 
See under Pelodian, 


Siebert tuff. 

Miocene (upper): Central Nevada (Tonopah region). 

J. © Spurr, 1905 iU. & G. S, P. P. 42, pp. 51-55, maps, ete), Siebert tuff (ieke 
beods).—White stratifled tulfs that fornf conspicuous feature of geology near 
Tonopah, As a rule beautifully and uniformly bedded and composed of wel 
nesorted material Where beds of cel, occur the pebbles are perfectly rounded, 
Since these sediments do not vary in character for thicknesses of several hundred 
ft, It is plain that they were laid down 1n a large body of standing water that 
lasted a considernble length of time, That this body was a lake is indicated 
by numerous general considerations derived from study of geology of surrounding 
region and by presence of numerous fresh-water Infusoria im some of trata 
In contrast to general regular stratification, cross-bedded strata may occasionally 
be found. The lake eame into existence at close of most active period of Tonopal 
rhyolite«dneite eruptions Because of complex faulting max. thickness cannot be 
given, but on KE. slope of Siebert Mtn an unbroken section of 000 ft. le exposed 
As neither top nor bottom was seen ft le likely the maximum is much more than 
600 ft, Resta, in different plac on carliee andesite, on Inter andesite, on 
Fraction dacite breccia, and on Tonopah rhyolite-dacite, which i» xounger than 
the Fraction. Thin sheets of Tonopah rhyolife-dactte In places oceur within the 
tuff series. Ta uncon. overlain by basalt. 


The Siebert tuff of Spurr is im good standing in Tonopah region, where 
is its type loc, but Siebert fm. in broad sense in which it was used in 


subsequent repts is now replaced by Esmeralda fm 


Siebert formation 

Miocene (upper): Southern and central Nevada and southeastern Call 
fornia. 

S. H. Ball 1907 (U. S. G. S. Bull. 308, pp. 27, 32-34, map) Siebert lake beds 
Thick masses of sediments occur in majority of ranges of the aren (SW. Nev. and 
Inyo Co., Calif.], and on lithologie and strat. grounds are correlated with Siebert 
lake beds, of Mio. age, at Tonopah, Nov., deseribed by Spurr, These tuotfaceous 
ses. and cgis, largely composed of rhyolltie material, reach an observed maximum 
(in Amargosa Range) of 1,150 ft. Are uncon. underlain by rhyolite and uncon. 
overlain by rhyolite, In southern Klondike Hill& and Silver Peak Range the 
Siebert lake beds are interbedded, without erosional uncon., with rhyolites and 
siliceous latites and dacites, [Ax above defined and mapped Balls Sichert take 
boda include Fraction rhyollie breccia, which is mot a part of Siebert tui? 
of Spurr.] 

‘The Siebert fm. of F. L. Ransome (U. S. G. S. Bull, 303, 1907, and P, P 
66, 1909) in Goldfield dist, Nev., also included Fraction rhyolite breccia 
and is therefore n larger unit than Siebert tuff as originally defined by 
Spurr, This broad use of Siebert has been abandoned by U. S. Geol 


Survey, being sume as Esmeraldu fm. the older name (See H. G 
Ferguson, 1924, U. S. G. S. Bull. 723, pp. 42-43.) 
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Sierra limestone 

Mississippian: Southwestern New Mexico (Sierra County). 

C. R. Keyes, 1908 (Am. Inst. Min, Engrs. Bi-Mon. Bull. 19, pp. 7-21). sierra Is — 
Compact, massively bedded gray las. SO ft. thick, Contains upper Burlington and 
lower Keokuk fauna, Overlies Lake Valley Is. [restricted] at Lake Valley. The 
latter Ix, consist» of 150 ft. of shaly, highly foseiliferous Iss. containing a lower 
turlington fauna [Derivation of name not given] 


Sierra Blanca series, 
Sierra Blancn conl measures, 
Upper Cretaceous (Benton); Southern central New Mexico (Sierra Blanca 
reglon). 
D, R. Semmes, 1020 (Am. Jour, Sci, dth, vol. 50, pp. 415-420). Sierra Blanca se- 
ries Interbedded Ras., and sh, coal seams, an occasions! Ie. and, near base, a 
missive eoarsegrained buff ss. (Dakotn?). Thickness 1,500 to 2,500 ft. Regarded 
ns Upper Crot., but may possibly be post-Laramie, The upper memb, is actually 
of post-Laramie age. The series sometimes rests on variegated shales, thin beds 
*, and cgis, which are probably Morrison fm. 


of ln, $ 

Probably named for Sierra Blanca, Lincoln amd Otero Counties, in vicinity 
of which occurs a great thickness of Upper Cret. rocks (of Fox Hills, 
Pierre, Colorado, and Dakota age!, underlain by Morrison fm. 


an 0. 


G. HL Hansen, 1931 (Geo, Wash, Univ. Bull, Summaries of doctoral theses 1925-28, 
pp. 84-85). Siera Blanca coal measures —Yellow, gray, and brown clays inter- 
enlated btw, sss. and coal beds of variable thickne and quality. Thickness 
600+ ft, So different from underlying Tocson ss. that a strat. break might be 
supposed. to exist bow, them, but no evidence of break was found. Believed to be 
of Benton nge and not Montana, as once supposed [Type loe, not given.) 


Sierra Blanes limestone, 

Eocene (upper): Southern California (southern part of Santa Ynez quad- 
rangle, Santa Barbara County) 

HK. N. Nelson, 1925 (Calif, Univ. Pub, Dept. Geol Sel, Bull, vol. 15, No. 10, pp. 
350, 352-354, pL 46, and map). Sierra Blanca [D—MHemarkably pure masaive, 
almost white foraminiferal ls., ita upper 10 or 15 ft. grading into medium- te 
fulrly coarse-grained gray ss. interbedded with gray sh, Thickness © to 200 ft. 
In Indian Canyon 200 ft. thick. Decreases in thickness to E. and disappeara a 
little over t mi, W, of Mono Creek, Rests eonformably on Mono sh. On S. side of 
San Rafael Mtns it is overlain by 25 ft. of massive maroon-zruy to gruy sh. of 
Eo. ange. It is also uncon, overlain by Mio. stritu. Ia conspicuous]y exposed on 
R, side of Sierra Blanca. Mtn, 14% mi. SW. of Loma Pelona Assigned to Eo. 

M. F. Keenan, 1932 (San Diego Soc Nat, Hist. Trans., vol 7, No. 8. pp. 63-81), 
neslgned these rocks to middle Eo, “older than Tejon restricted, and younger 
thon Martinez." 


Sierra de Cayey tuffs. 
Cretaceous: Puerto Rico. 
C. P, Berkey, 1015 UN. Y. Acad. Sel Annals, vol. 26, p. 61), 


Slerrun 

Pliocene and Quaternary. 

J. Le Conte, 1899 (Jour, Geol, vol 7, pp. 525-544). Sierran proposed to replace 
Ovarkian (preoccupied), applied to n time of genera) uplift and erosion, longer 
than both the Glacial and the Champlain pot together In E. part of continent 
the Ogarkion grades into the "Tert. In Sierra Nevndn it is sharply marked off 
from the Tert. That it belongs to the Quat, ia certain 

O, IL Hershey, 1902 (Am. Geol, vol, 29, pp. 88-95). The term Sierran is not the 
equiv. and cannot properly replace the term Ovarkian. As I understand Le Conte, 
Sierran ie derived from the canyons of Sierra Nevada region, and ith definition 
may be given as the designation of that period during which these canyons were 
in proceas of formation. Under Le Conte's definition Sierran apparently covers 
at lenst part of the Ozarkian or pregincial portion of Plejst., and nearly all of the 
Glacial period as latter has been established in Eastern States and Rurope I 


151027* —18———48 
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haye avoided applying Orurkien in Calif. because, the Glacial period being |» yery 
tinzulst the work of the Ozirkisn 


imperfectly represented here, I could not d 
from that of later tinis 
0. H. Hershey, 1902 (Call. Univ, Pub, Dept, Geol Ball vol. 3, pp. I-21 
Le Conte's Sierran period ia divided into (descending) : 
Erosion epoch net named 
San Podran epoch (deposition). May be approx towan 
Los An 
Red Blu epoch (deposition) 
Santa Claran epoch (erosion) 


an epoeh (eroston), 


J. P. Smith, 1910 (Jour, Geol, vol, 18, No. 3, p, 227), divided Quat. of Calif. into 
(descending) Terrace epoch, Champlain epoch, and Sierran epoci tineluding 
Glacial and pre-Clacials 

J. E. Enton, 1928 (A. A. P G. Bull, vol. 12, p. 110), divided the Pleist. of Calif 
into (descending) Champlain, Glacial, Sierran, and Pedrotan 


Siesta formation. 
Pliocene: Western California (San Francisco region). 


A. €. Lawson and C, Palache, 1902 (Calif. Univ. Pub, Dept. Geol Sull., vol. Z, 


pp. 884—290 nnd map) Stestan fm FPresh-water egis with 
lignites, claysm, Is. chert, and tuff Included in Upper Berkeleyan Orertice jn 
places Grizzly Peak andesite and underlies in places a fresh-water | memb 
of Upper Berkeleyan, 

A. C. Lawson, 1914 (U, 8 San Franciaco folio, No 3). Siesta fm—1l4 


beds. [Same lithology sx above Thickness 200 ft Underlles Bald Peak tmsalt 
n [m Is middle fin. of Berkeley group 


gi 


und overlies Mor 


Named for development iu Biega Valley, Berkeley Hills 


TSIestan formation. 

See Siesta fnt 
Siggins sand, 

A subsurface sand or sands In MeLeansboro fm. (Penn.) of Siggins pool, 
IH]. (See HL Geol. Surv. Boll, 54, Index.) 


Cumberland Co., 


Signal Hill formation. 
Pre-Cambrian; Newfoundland 


J, B, Jukes, 1889 (Rept. on gol. Newfoundland), and 1840 (Edinburgh New Philos 
107). Signal Hil ss, and epi [Ace not given.) 
(Gen, rept. geol of Newfoundland, pp. 51+), nssizned Signa? Hil 


Jour., vol, 
J, B. Jukes, 1% 
ee. to Algonkinn, as did €, D, Walcott (Geol. Soc. Am. Bull, vol. 10, 1859, p, 219) 


and Jator writers 
G. Van Ingen, 1914 (Princeton Univ. Contr. to geology of Newfoundland, No. +) 


Signal Hill fwu—Red sss. with egla, and hates No fossila Upper fm. of 
Huronian Uneon. underlies Random fm (Keweenuwan) and overlies Avalonian 
tm, (Huronian). Derivation of name not stated.] 


Signal Mountain formation, 
Upper Cambrian: Sonthi 
tains). 


E. O. Ulrich, 1! (Geol. Soe, Am. Bull, vol. 43, No 3, pp. 742-747) Signal 


Mtn fm. is named for exposures in see. 8, T. 2 N, R. 12 W, about 1 mi. 8. of 
Mtn 


$ are in 


tern Oklahoma (Wichita and Arbuckle Moun 


Signal Mtn, one of prominent peaks at E. end of Wichita Range Siy 
& to which the mame ia here applie 


itself is a pre Camb. hill, but the 

plain sight of jt, nnd no other good name is available In thi section Siwnal 
Min fm. overlies Fort Sill fm., the base being marked by a clastic zone, about 35 
ft. thick, consisting of cale, ss. with abundant green glauconite grains Th 


about 20 ft, thick, which in turn is over 


followed by a zone of Mat-pebble « 
lain by about 180 ft. of thin boedded, more or less coursely crystalline gra 


yellowish gray ls separated by thin xh partinza Glauconlte. grains are fulriy 
abundant throughout the fm., and this aids in separating it from the underlying 
Fort. Sill. in which very few grains occur Also, the ls is much more crystalline 
than that of the ort Sill It contains following well-marked faunal zones (ns 
conding) : (1). Elia sone, which les about 25 ft. above thick top Ix lads of Fort 


Sill (m.; was not seen in section S, of Signal Mto, Lut may fall in sandy twd 
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which mark base of fm. there (2) Ntemopitus sone, which oecurg just above the 
kindy basal Is, in sections S. and SE. of Signal Mtn. ( Baukinae sone, which 
lies 30 ft. above Stenapilus zone In Signal Mtn region and ranges upward 
through about 50 ft, of strata, but on N. side of Wichita uplift, where the fm. ta 


much thicker, this some comes in at s somewhat hizher level and extends through 
abont 100 ft, of beds It contains the lirgest and most widely distributed faunn 
of the fm (4) BEurekia sone, which lies about DO ft. above most fossiliferous 
layers of Saukinae zone in sections S, of Signal Mtn and about 100 ft, above base 
of tm í 
small] species of Euptychaapia; ocenpios nppermost 50 ft, of fm The Fort SII 
and Signal Mtn fms. occur in base of Artie Is, fn both Arhue and Wichita 
uplifts In Wichita Mins the Fort Sill is everywhere succeeded by Signal Mtn 
fma but in the Arbackk IO0 to GOO ft, of Reyer marble wedges in btw. them 


»)) HNuptycehaspis one, the Sth and highest zone, is charneterized by 


See also mnder Arbueckle group, Decker, 1% 


Silien shale. (In Traverse formation.) 
Middle Devonian: Northwestern Ohio (Lue 
G. A. Stewart, 1927 (Ohio Geol Surv, 4th eer, loll, 32, pp, 5-9) Silica ah. 
Bluish-gray sh., soft, highly cale,; Gisintegrates very rapidly on exposure; eon 
tains much iron pyrite About 10 ft. thick in quarry of Sandusky Cement Co 
% ml N. of village of Silica, Lucas Co Evidently thickens rapidly westward. 
where two test holes indicate its thickness may be 35 to IT ft More typical 
Hamilton fauna than any previously found in Ohio Overlain by thick-bedded 
"ndes into underlying heavy blue Is, all of which are in 


County) 


binish gray 1s. and 


eloded in Traverse fm, 

E, R. rohli, 1930 (Tenn, Acud. Sei, Jour, vol. 5, pp. 60-62) “Sillen sh.” of Ohio 
ia nothing more than southern extension of basal deposit of Long Lake stage 
(Rell sh.) [of northern Mich.], 


fSiliceous group 
Descriptive term applied in early Tenn. rept& to Fort Payne chert and 
Grainger ah 
fSiliceous limestone 
Descriptive term applied in early repts to Is, in western Pa. W. Va, and 
Md. later named Loyalhanna U. 


Sillery formution. 
Ordovician or Cambrian: Quebec 
W. E, Lozan, 1568 (Canada Geol Sary. Rept, 1843-62, pp. 225-287) Sillery fm.— 
Lower, Sil. ; synonym Chazy (7) 5 eastern. Canada; included in Quebec group. 
Some later Canadian writers refer this fm. to Ord. und others refer it 


to Camb, and to Dev. 


fSilo sandstone. 

Upper Cretaceous: Southeastern Oklahomi 

J. A, Taff, 1902 (U. S. G. S. Atoka folio, No. 79, p. 6). Silo s4&.—I'ine brown 
friable =. and sandy clays, locally indurated by ferruginous cement, ah., and 
shaly s4 Thickness 200 to 5600 ft, Top fm, of Cret. in Atoka quad Overes 
Bennington ls 

Same as Woodbine sand, older nnd betterestablished name, 

Named for Silo, Bryan Co. 

Silurian period (or system). 

The time fand the rocks) of one of the Paleozoic periods (following the 
Ordovician period and preceding the Devonian period) In early geo 
logic repts called “Upper Silurian,” but “Lower Silurian” was replaced 
by Ordovician system in 1879, and Silwrian is now restricted to post 
Ordovician and pre-Devoninn time and rocks. For definition see U. S, 
G. S. Bull. 769, pp. 80-51 
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Siluric, 
A variant of Silurian employed by some geologists. 


Siluronian, 

A name proposed by A. W. Graban (Pun-Am. Geol, vol 66, No. 1, 1936, 
pp. 30, 31) “for the new system, composed of the old Upper Sil. a trans 
pressive series, and the old Lower Dew, as n retreatal series, the two to 
gether forming a complete pulsation system.” The Oriskany to be basal 
bed of Dey, system as Grabau would restrict it 


5 


Silver shales. 

Upper Devonian: Southwestern New Mexico (Grant County) 

C. R. Keyes, 1908 (Am. Inst. Min, Engra, Bi-Mon. Bull 19, pp. 7-21». Silver 
shales.—Blaek arzill shales, nonfossiliferous, 100 ft, thick Urndlerlie Bella shales 
nnd uncon. overlie Santa Rita Is. (SIL). Assigned to Dev, upon strat, position. 
Type loc, Silver City, Grant Co 


Appears to correspond to lower part of Percha sh, 


Silver City granite. 
Age (?): Southwestern Idaho (Silver City). 
A. M. Piper and F. B. Laney, 1020 (Idnho Bur. Mines and Geol Bull, 11, p. 15) 
(Granodiorite or Silver City granite 1» Used in heading, bur the rock ts mapped 
simply as Granodiorite. ] 


Silver Creek limestone member (of Sellersburz limestone) 

Middle Devonian (Hamilton): Southern Indiana and central northern 
Kentucky. 

C, E. Slebenthal, 1001 (ind. Dept. Geol nnd Nat Res, 25th Ann, Repl. p. 545! 
Silver Creck Hydraulic ts. —Homogeneous fine-grained bluleh to drab argill mag. 
le. © to 16 ft. thick. Formerly included in Sellersburg Is Overlain by what 
author culls Sellersburz Ia, [upper part of Sellersburg as originally defiwed)], and 
underlain by Jeffersonville ls. 

C. Butts, 1915 (Ky. Geol Surv., dth ser, vol 3, pt. 2, pp. 115, 1200, divided 
Sellersbure 1s. as originally defined by Kindle into Beechwood 1s. memb, above 
(=Sellershurg Is. of Slebenthal, 1901) and Silter Creek D. memb. below This 
is now the generally accepted definition of Sellersburg ls. Contains Hamilton 

fossils. 


Named for Silver Creek, Clark Co., Ind 


‘Silver Creek shale 

Upper Devonian: Western New York (Chautauqua County). 

D. D. Luther, 19€ (N. XY. Stnte Mus. Bull. 69, pp. 1010-1029). Silver Creech Nght 
soft shales, 112 ft. thick, underlie Dunkirk block sh. and overlie Angola soft 
shales with concretions in Lake Erie section of Portage group. 

C. A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 76). Hanover shales (nom 
nov.).—Name is from exposures in town of Hanover, Chautauqua Co., and ts here 
used in place of Silver Creek (preoceupied) Excellent exposures in Walnut nnd 
Silver Creek Ravines. Equiv. to upper part of Hatch sh, and flags of "m 
sections 

G. H. Chadwick, 1919 (Geol Soc. Am. Bull. vol. 3 p. 157). Hanover habe 
much younger than Watch shales and—Wiscoy shales. Discon. overlie Angola 
shales 3nd discon. underlle Dunkirk black sh. 

G. IL Chadwick, 19 (Geol, Soc, Am, Bull, vol. 
seems to have restricted Hanover sh., because he 
Chautangua Co, (downward): Dunkirk sh.; Hanover sh.; Pipe Creek añ 
hiatus (?) equiv. to Nunda ss; and Angola sh.; and correlated Hanover and 
Pipe Creek shales with Wiscoy sh.] 

G. H. Chadwick, 1924 (N. Y. State Mus. Bull, < 
Silver Creek sh.}, is highest memb, of l'orta 

traced continuously into Wiscoy eh. of Genesee Valley 


wire 


jon in 


94, p. [In this table Cl 
gave following : 


sauce 


51, p. 149). Hanover sh. (formerly 
ze group on Lake Eric. Has been 
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Silver Dyke breccia. 
Tertiary: Central Montana (Little Belt Mountains). 
P. A. Schafer, 1985 (Mont. Bur. Mines and Geol. Mem. 18, map of Neihart min, 
dist.) Sitver Duke breccia.—Breccinted. granite porphyry and quarts porphyry 
with occasional fragments of gneiss. [Map shows it occurring W. of Silver Dyke 
mine, nnd as older than Carpenter Creek perphyry and younger than Snow Creek 
porphyry. On p. 51 1s a “sketch map showing géol. and surface plant in vicinity 
of Silver Dyke mine,” which maps “breecia” but without a name. Page 52 
states: It is possible that the fracturing which accompanied the Injection of the 
Carpenter Creek porphyry cause the breccintlon of the brittle Snow Cr E 


quartz porphyry.] 


'SsIHverheela porphyry (also porphyrite). 

Nocene: Northenstern pari of Mosquito Range, Colorado. 

B. F. Emmons, 1882 (U. 8. G. 8. 24 Ann. Rept., pp. 215-220) and 1886 (U. 8. G. S. 
Mon, 12, pp. 83, 104—107) Silverheels porphyry.—Extremely fine-grained zreenish- 
gray rock characterized by tine needles of decomposed hornblende and carrying 
quartz in small amount, two feldspars, and bornblende and biotite. [On p. 342 
of Mon, 12 Whitman Cross describes the rock ns Silverhecls porphyrite.) 

In U. & G. 8, P, P. 145, pL 2, 1927, mapped with the other masses of Gray 
porphyry, without n distinctive nume. 

Named from fact it forms important intrusive sheets on Mount Silverheels, 
NE. of Alma. 


Silver Hill formation. 

Middle Cambrian: Central western Montana (Philipsburg region). 

F, C, Calkins and W., H. Emmons, 1918 (U. 8, G. 8. P. P, 78) Silver Hill fm.— 
In descending order; (1) Cale. sh., strongly banded in brown, white, and green, 
Interbedded with laminated Is, 90 ft.; (2) Is. with thin brown siliceous luminae, 
120 ft. ; (3) shi, dark green, not notably calc., with a 8-ft. sheet of dark intrusive 
irneous rock near base, 120 ft. Underlies Hasmark fm, and overlies Flathead 
qtzite. Named for Silver Hill, S. of 8i ver Lake, on whose steep E. face tbe best 
section le displayed 


Silver Hills facies 
Name applied by P. B. Stockdale (Ind. Dept. Cons, Div. Geol. Pub. 98, 
1931, pp. 77, 94, 96) to a litholagic development of New Providence fm. 
in à part of southern Ind. and Jefferson Co., Ky. 


Silver Hoard formation. 
Carboniferous: British Columbia. 
S. J. Sehotield, 1919 (Canada Geol, Sory, Summ, Rept. 1918, pt. P, p. 60) and 
1920 (Canada Geol, Surv, Mem. 117, p. 15) 


Silverhorn dolomite. 
Middle Devonian: Eastern Nevada (Pioche region). 
L. G. Westgate and A. Knopf, 1027 (Am. Inst. Min. and Met. Eng. Trans., No. 1647, 
p. 7) und 1932 (U. S; G. S, P. P, 171). Silverhors dol.—4A succession of varied 
dolomites with some beds of ls, and in upper part beds of qtzitie ss, with a 
capping qtzite 20 to 100 ft. thick; the whole not less than 3,000 ft. thick, In fault 
contact with SiL Is. Conformably underlies West Range Is. (Upper Dev.). Fos 
sils assigned to high Middle Dev. by E. Kirk, Named for exposures S. of old 
Silverhorn mining camp, 4 mi, NW. of Bristol Pass. 
Silveria formation. 
Pleistocene: Northwestern Illinois (Stephenson County). 
©. H. Hershey, 1896 (Am. Jour. Sci., 4tb, vol. 2, pp. 324—330), Silveria fm—Blue and 
brown laminated silts, 100 ft. thick, called "Kansan Buried Loess” in previous 
paper, Neither preglacial nor interzlaeial. Separated from overlying Kansan 
drift by erosion interval. [According to F. Leverett (U. 8. G. S, Mon. 38, pp. 111 
118, 1899) this sand and silt is overlain by lMlinoian drift and it appears to be 
underlain by Yarmouth soil.) 


Named for extinct Lake Silverin, in Pecatonica Basin, Stephenson Co. 
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Rilver King dolomite member, 

Middle Cambrian: Southeastern Californiu (San Bernardino Mountains). 

J, C. Hazzard and J. F. Mason, 1936 (Geol, Boc. Am, Bull, vol. 47, No, 2, pp. 236 
37). Silver King dol.—Dark-gray to black medium--to coarse-grained dol, 200 10 
250 ft. thick, lying in upper part of Bonanza King fm., 200 to 250+ ft, below jts 
top. Most distinctive and easily recognizable memb. of Bonanza King fm in 
Providence Mtna Named for Silver King mine, on E, side of Providence Mins 
Not present in Marble Mtne 


Silver Lake shale, (In Seranton shale.) 
Pennsylvanian: Eastern Kansas and southeastern Nebraska, 
J, W. Roode, 1808 (Kans, Acad, Sci. Trang, vol 15, p. 350). Silver Lake sh—Dlive 
colored sh, not very fossiliterous, 15 to 35 lt, thick, contniming n thin, very argill. 
Ils. Included in Upper Coal Measures of Shawnee Co [From statement on p. 28 
appears to overlie Silver Lake coat and underlie Stanton 19] 
G. E. Condra, 1927 (Nebr. Geol. Surv, Bull, 1, 2d ser., pp. 40, 41, 58). Silver Lake &h., 
named by Beede, ia top unit of Scranton sh. Thickness R ft, in Nebr., increasing 
to 20 ft. or more n few mt, W, of Topeka, Kare Overties Rulo Is., benenth whieh 
is Silver Lake coal, 

R. €. Moore, 1986 (Kans, Geol, Surv, Hull, 22, p, 214) Silver Lake gh 
Thurlingame Is. and overlics Rulo Is Can be traced pri cally continuously 
Nebr, across eastern Kans Into northern Okla Type Joe, in Vieknity of Silver 
Lake, Shawnee Co, Kans [Moore diecarded Seranton Sb. nnd treated Silver 
Lake sh. as a fm. in his redeflned Wnbaunsee group.) 


Silver Lake group. 
Pliocene: Central southern Oregon. 


T. Condon, 1902 (The two islands) Silver Lake group, Pliocene Inke bed Fossils 


+Silver Ledge porphyry. 
Mississippian (upper): Central northern Utah (Mercur district). 
A name applied by J. E, Spurr to an altered Is, containing the silver ores of 
Mereur dist., which ocenr in Great Blue Ig. 


Silver Mountain monzonite porphyry. 
Eocene (?): Southeastern Colorado (Huerfano County). 
R. C. Hills, 1900 (U. S. G. S. Walsenburg folio, No. 68). Silver Min mongonite por- 
phyry—Belongs to Silver Mtn center of eruption and is well represented in 
Huerfano Park quad., adjoining Walsenburg quad, on W. 


Silver Peak group. 

Lower Cambrian: Southwestern Nevada and Inyo County, California. 

H. W. Turner, 1902 (Am. Geol., vol 29, pp. 201-272). Silver Peak fm.—Lower 
Camb, rocks in mtns N. of Clayton Valley, Esmeralda Co, Nev., consisting of 
(ascending) : (1) Massive dol.; (2) massive green qtzite; (3) knotted schists: (4) 
Archeocvathue ls. and green Olenetbus sl. with dark Is. and some qtzite and thin 
bedded sl, near top. Also exposed in Silver Penk Range, Esmeralda C», Nev 
incon, overlain by Upper Camb. Emigrant fm Rests on Algonkian rocks, Ac- 
cording to €. D. Walcott's division line btw, Camb. and Alronklan, items 1, and 
3 of section N. of Clayton Valley would belong to Algonkian, hut they are here 
included in Lower Camb. [Thickness not given.] 


The Silver Peak deposits are regarded as divisible into two or more fms, 
and hence have been called Silver Peak group and Silrer Peak "serica." 
They have been identified, with a thickness of 7,000 ft., by E. Kirk (U. 8. 
S. P. P. 110, 1918) in Inyo Range, Calif, C. D. Walcott also identified 
them in Inyo Range in 1908, 
Silver-pipe limestone. 
Mississippian: Central New Mexico, 
C. L. Herrick, 1904 (Am, Geol., vol, ¢ 


pp. 310-312). [See under tGraphie-Ket?y te] 


Not a geographic name but miners’ descriptive term 
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Silver Plume granite. 

Pre-Cambrian: Central northern Colorado (Georgetown quadrangle). 

S. H, Ball, 1906 (Am. Jour, Scl, 4th, vol 21, p. 389) Silver Plume granite — 
Biotite graniie, in stocks, dikes, and irregular masata; i8 a medium grained 
hypidiomorphie granular ròck Cote all pre-Camb, (ms, of Georgetown quad 
excepi the pegmatite and associated granite and granite porphyry. Forms S. wall 
of Clear Creek canyon at mining town of Silver Plume. 


) 
» 


For 1985 Colo, geal, map this fm. was Included in Front Range granite group 


nnd as 


signed to preCnimb. 


tSilver Reef sandstone 

A name locally applied in Washington Co. SW. Utah, to 25 ft, of variable 
coarse arkosie cross-bedded as, banded with gray, white, and mauve, lying 
260 ft. above base of Chinle fm, (Upper Triassic) at Virgin City, where it 
is said to be the same zone that in the Silver Reef, near Leeds, about 10 
mi, W. of Virgin City, contains the fossil logs impregnated with silver 
minerals which in the eighties supported several Nourishing enterprises, 
(See U, S. G. S. P. P. 129, p. 62, 1022.) 


tSilver Terrace sandstone 
Jurassic (7): Western California (San Francisco), 


I. Crandall, 1907 (Am. Phil, Soc. Proc, vol 406, pp. 3-55) Silver Terrace ar — 
Thickness 500 rt. Formas Silver Terr 


Sss., with some shates, tulle, and lignites, 
Hills, in B, part of San Francisco In older than Telegraph Hill s», In places 
is overlain by the upper jasper bed, Is a part of the Franciscan 

A, C, Lawson (U. 8, G. 5. San Francisco folio, No, 193, 1914) mapped this ss an 


Marin ss. 


Silvertip conglomerate member, 
Mississippiun: Northwestern Montana. 
C. F. Deiss, 1933 (Mont, Bur. Mines and Geol, Mem. 6, pp. 46 and passim), Silvertip 


ad 
' 


sal memb, of Madison Is. Consista of massive Is.breccin cel. with 
angular pebbles up to 4 or 5 ine long. On Pentagon Mtn the pebble& are of 
banded gray 13.; on Lone Butte they are of brown petroliferous ls, Matrix is light 
In general the pebbles are finer 


cot. memb ^s 


gray, crystalline, argllL, white-zray weathering Is. 
grained than the matrix, and some of them are slightly rounded. Is known to 
occur in only 3 areüs—Lone Rutte, Spotted Bear Mtn, and Pentagon Min, Thick 
ness 140 ft, on Lone Butte, 22 on Spotted Bear Mtn,  Underlles Saypo is, memb. 
overlies Spotted Bear le memb, of Jefferson Is, (Middle Dev). Named 


and discon 
for Silvertip syneline, because it te thickest on Lone Butte, which Hes nearly io 


center of the ayneling. 


Silverton volcanic series. 

Miocene: Southwestern Colorado, 

W. Cross, 1001 (U. S, G, S&S. Bulk 182, pp. 29 
undesitie flows and tufa alternating with rhyolitie flows, flow brececln, and tuf. In 
Telluride quad. and at most place? in. Silverton quad. the lowest memb. ia a rhyo 
litie flow or flow breccia of peculiar character This complex as a whole contrasts 
markedly with underlying San Juan series (which ia purely andesitic and entirely 
trugmental) and with overlylug Potosi series (which is almost entirely rhyolitic) 
In Telluride folio was called “Intermediate serica," Reste uncon, on San Juan 
series. Covers greater part of Silverton quad, Thickness 200 to 5,000 ft 

W, Cross and E. Howe, 1905 (U. S. G. 8. Silverton follo, No. 120), called these rocks 
Silverton volcanic series, nnd divided them Into several units 

W. Crogs and R. Howe, 1907 (U. 8. G. 8. Ouray folio, No. 153), Introduced new name 
Henson tuff for uppermost fm. of Silverton volcanic series and stated that in. Silver- 
ton folo the upper part of Henson tuf was included in overlying Potosi voleante 
serios and that lower part was included in the underlying pyroxene andesite, which 
was then called uppermost part of Silverton volcanic series 


Includes Henson tuff, Burns latite tuff, Eureka rhyolite, and Picayune vol 


20) Sitverton series —Complex of 


canic group, also unnamed pyroxene andesite, 
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Silvies River beds. 

Lower Jurassic: Southeastern Oregon. 

W. D. Smith and E. L. Packard, 1919 (Univ. Oreg. Bull, voL 16, No, 7, p. 105) 
(Table showing Silvies R ' beds, Lower Jurassic . aod rej impure Ix, 950 fr. 
thick. Younger thon Eagle Creek beds (Upper T le) and Older than Knox- 
ville (2) fm, Probably named for Silvies River, Harney Co] 

W. D, Smith, 1924 (Univ. Oreg. Commonwealth Rey., vol 6, No. 4, p. 74), repeated 
above table, in which St/rica Hiver beds, Lower Jurasate appoars, 


Simi conglomerate. 

Eocene (lower): Southern California (Ventura County). 

R. N, Nelson, 1925 (Calif, Univ. Pub., Dept. Geol. Sel. Bull, vol. 15, No. 11, pp, 400 
401 nnd map). Simi col—A very persistent cg), of well-rounded pebbles and 
boulders of all sizes up to 1 ft. diam., in matrix of conrsegrained arkosle ax 
Occasionally, especially near top, there are lenticular beds of xà, varying in thick 
ness from 6 in. to several ft. The pebbles are chiefly qtzite, but granite and rhyo 
lite pebbles are abundant, and the fm. also contains pebbles of diorite, sa, gnelss, 
and schist. ‘Thickness, few ft. to S00 ft. on W, aide of the faults S, of Simi Valley, 
with max. of about 1,500 ft. E, of main fault. fe basal fm. of Martinez group 
(lower Eo.), Rests uncon, on Chico fm. Grades vertically and laterally into over- 
lying Las Virgenes ss. Named for occurrence on flanks of Simi Hills, Ventura Co, 


Similkameen beds. 
Tertiary: British Columbia. 
T, W. Dawson, 1890 (Canada Roy. Soc. Proc, and Trans., vol. T. me, 4 pp. 75-91) 
Included im Mio 


7Similkameen formation, 

Cretaceous (Lower); Central northern Washington 

I, C. Russell, 1900 (U, & G, S, 20th Ann. Rept, pt. 2, pp, 100-137, map). Simit- 
kameen fm. (text hending); Similkameen 8ystem. (map) —Mninly s5., shales, and 
lss. ; 800 to 1,000 ft. of qtzite, cgis., and breccias at base. Total thickness 4,000 or 
5,000 ft. These rocks appear to constitute a well-defined fm., whieh I propose to 
term provisionally Similkameen fm., since it ts exposed throughout a large part of 
elevated region drained by headwaters of Similkameen River, 


Preoceupied in British Columbia. Replaced by Pasapyten fm. 


Similkameen granite, 
Tertiary (7?) ritish Columbia and central northern Washington (Oka 
nogan batholith), 


R. A. Daly, 1906 (Geol. Soc, Am, Bull, vol. 17, pp. 329-376). Posaibly irrupted in 
late Mio. or even Plio. Trenched by deep valley of Stmilkameen River. 

J. B. Umpleby, 1911 (Wash. Geol. Surv. Bull. 5, pp, 61-74), assigned this granite to 
pre-Tert,, preferably late Oret. 


TSimmons Bluff beds. 


Pleistocene: Southern Sourh Carolina (Charleston County), 


W. H. Dall, 1807 (U. &. G. S. 18th Ann. Rept, pt. 2, p. 386, published in L 
House Doc. D, 55th Cong. 20 sess, ) Simmons Blu beds.—The Pleist. of Simmons 
Bluff, 8, C, carries n rich and finely preserved marine fauna, 


y as 


According to €, W. Cooke (personal communication, 1935) the beds exposed 
at Simmons Bluff. about 12 mi. below Rantowles, Charleston Co., are a 
facies of Pamlico fm. 


Simms sand. 

A subsurface sand assigned to upper part of McElroy memb, of Fayette ss 
of eastern Tex, by O. L. Brace (A. A. P, G. Bull, vol. 15, No. 7, 1981, 
pp. 779—781). 
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Simojovel formation. 
Tertiary: Mexica. 
W. A. VerWiebe, 1925 (PamAm, Geol, wol 44, p. 193). Simijovel fm., Mexico, 
assigned to Tert, 
©. Schuchert, 1935 (Hist. geol, Antillean-Caribbean region, p. 325). Simofovet fin, 
Mexico, assigned to upper Mio 


Simon quartz keratophyre, 
Middle Triassic: Central Nevada (Cedar Mountains). 
V, Knopf, 1921 (U, S, G. 8. Bull. 72511). Simon quarta herataphyre believed to have 
been erüpted contemporancousty with Middle Triassic Iss. Named for Simon mine, 


Simon limestone, 
Mississippiun: Southeastern Arizona (Cochise County). 
C. IR.] Keyes, 1022 (Pan-Am. Geol, vol. 38, pp. 743, 251, 3). Simon Iss.—The 
basal Mississippian beds, carrying Chouteau fauna, as exposed in face of Chirionhua 
Mins and overlooking San Simon bolson [NE. corner of Cochise Co.]. Thickness 
200 rft. 


tSimon sandstone. 
A shortened form of Mount Simon ss., employed by C, [R.] Keyes. 


Simons syenite, 
Pre-Cambrian: Long Lake quadrangle, Adirondack Mountains, New York. 
H, P, Cushing, 1907 (N. Y. State Mus. 60th Ann. Rept, pt. 2, map only). “Red to 
green quartzose syenite, forming a granitic phase—Simona ayenite” 


Exposed on shores of Simons Pond, Franklin Co. 


Simons sand. 
A subsurface sund in central eastern Okla., which ix said to correlate with 
part of Tyner fm., of Ord. age. 


Simonson dolomite. 

Middle Devonian: Western Utah (Gold Hill district). 

T, B. Nolan, 1930 (Wash, Acad. Sci, Jour, vol 20, No. 17, Oct. 19, pp, 421—432). 
Simonson dot.—Chuüuracteristic rock ia dark- to medium-zray dol, in which individuni 
rains are sufficiently large to be distinguished by unaided eye Beda 1 to 2 ft, 
thiek, Fine lamination is generally present, and commonly extremely irregular in 
detail. Two nonpersistent dol, cela, occur within the fm. and n third, which per- 
elvis throughout outerop of tm., has been chosen to mark top bdy. Thickness 1,000 
lt Middle Dev. fossil. Grades Into underlying Sevy dol and js overlain by 
Gullmette fm. Named for exposures in Simonson Canyon, on W. side of Deop 
Creek. Range, Gold Hill region. 


See also U, S. G. S. P. P. 177, 1994, by Nolan 


Simpson group. 
Lower and Middle Ordovician: Central southern Oklahoma (Arbuckle 


Mountains). 

J. A. Tait, 1902 (U. 8. G. S. Atoka folto, No. 70), Simpson fm.—Sss. and fossiliferous 
l&, With interbedded greenish clay shales and marls separable into several quite 
distinct members. Thickness 1,000 ft. In Tishomingo quad. and in Arbuckle Mtns, 
where fm. 1s completely exposed, it varies in thickness from 1,200 to 2,000 ft. 
Underlles Viola 1s. through transition, and overlies Arbuckle Is. 

J, A. ‘Tait, 1903 (U. 8. G. S. Tishomingo folio, No, 98). According to E. O. Ulrich 
the fauna of lower part of Simpson fm. has decided similarities to that of Chazy 
of N. Y. und Canada, and fauna of upper part bears close relations to that of upper 
div. of Stones River group in Tenn, and Ky., but certain species indicate agee Black 
River fauna of Minn, though it may be these forma appeared earlier in Tishominxze 
region 

J. A. Taff, 1904 (U. S. G. 8. P. P. 31, p. 25). [Statements about fossils of Rimpson 
fm. similar to 1903 above, except that there is no mentlon of Black River.] 

E. O. Ulrieb, 1911 (Geol Soc. Am, Bull, vol. 22, pl. 27), assigned Simpson fm. [re- 
stricted] wholly to Stones River (carly Chazynn) and an older “unnamed epoch” 


2004 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


(ater named “Big Buffalo," etc.) ; allocated the overlying beds, of late Chazy 
Binck River age, to a new fm, which he called Bromide; and designated the unos 
overlying beds of Trenton age as Viola tx. According to F, C. Edson, 1927, the beds 
at Bromide type loc. were mapped by Taf as Viola lx. See under Bromide fm, 

E. ©. Ulrieh, 1 (Okla, Geol, Surv. Bull. 45, p. 30), showed Simpson fm. as of 
upper, middle, and lower Chazy axe, nnd as Including at top “typical Bromide (of 
Inte Chazy age),” while the overlying beds of Black River age he “provisionally 
referred to Bromide fm.” 

FP. €, Edson, 1927 (A. A. P. G. Bull, vol, 11, No, 9, pp. 867-075), suggested thas 
Simpson fm. be divided into (deseending) * (1) Bromide group (all "post-Wileox 
beds, of lower Black River age, underlying Viola Is., of upper Black River and Rich 
mond age); (2) "Wilcox" sand, of upper Chazy nge; and (3) Simpson 


[restricted], of lower Chazy or Stones River age, 

2. O. Ulrich, in ms. chart prepared in April 1928 but frst published (by C. E. Decker 
in Dee. 1930 (A. A, P. G. Bull., vol. 14, p. 1495), divided Simpson fm. into (descend 
ing): (1) West Spring Creek with Criner memb, (of early Trenton and late Black 
River age): uncon, on (2) Bromide fm. (of Chazy age); and (3) Oil Creek fm 


(also of Chazy age]. 

2. ©. Ulrich in chart submitted ut Dec. 1928 meeting of Geol. Soc, Am. in N. Y. but 
first published (by C. E. Decker, from ms., rept. by C, N. Gould) In Dee, 1930 
(same reference as above), divided Simpson fm. into (descending) Bromide, Criner, 
Tulip Creek, McLish, Falls, Nebo, and Joins Ranch, 

E. O, Ulrich, Feb, 1930 (U. S. Nat. Mus. Proc, vol 76, art. 21, p. 73), showed 
Simpson fm. as including at top the lower part of Bromide (which part he assigned 
to Black Hiver) and divided the rest of the Simpson into several new but undefined 
fms, named (descending) Criner, Tulip Creek, Falle MeLish, Oil Creek, and Joins, 
ull of Chazy age. 

C, E. Decker, Dev, 1980 (A A. P. G. Bull, vol. 76, art. 21, p. 1498), divided Simpson 
fm. into (descending) Bromide (including Criner), Tulip Creek, McLish (same a 


x 


Falls, dropped), Oil Creek, and Joins fms. 

E. Dec and €. A, Merritt, 1931 (Okla. Geol. Surv, Bull, 55, pp. 11-13). The 

Simpson is here raised to a group, divided into 5 fms, (ascending), Joins, Oil Creek, 

MeLish, Tulip Creek, and Bromide. These fms, represent 5 more or less complet 

alimentary eycles with a basal sand at bottom of each of 4 upper one nd a 

nt base of lowest one. 

E. O. Ulrich, 1933 (Geol. Soc. Am. Bull, vol 44, p. 105). Simpaon group is divided 
into § fms.: Bromide fm. (correlates with Lowville) ; Criner fm.; Cool Creek fm. ; 
Tulip Creek fm.; MeLish and Falls fms., of middle Chazyan age; and Ol] Creek 


~ 


I: 
nnd Joins fms, of lower Chazynn age. 

€, E, Decker, 1933 (Tulsa Geol. Soc. Digest, pp. 55-4), divided Simpson group into 
Bromide, Tulip Creek, McLish, Oil Creek, Joins, West Spring Creek (not defined, 
Alden 14, (not defined), and Cool Creek Is, 


N. of Pontotoe, Johnston Co, 


Named for former village of Simpson, jue 


Simpson shale, 
Devonian: Northwest Territories, Mackenzie, and Alberta, 
A. E, Cameron, 1918 (Canadn Geol. Surv. Summ. Rept. 1017, pt. C, p. 26). 


Simpson sand, 
A subsurface sand in Robberson field, central southern Okla, lying lower 
than Jackson sand and higher than Pugh sand. Assigned to Ord. in 
Okla. Geol Sury. Bull. 40Q, 1928, p. 179. 


Simsboro sand member (of Rockdale formation). 

Eocene (Wilcox): Central and southern Texas (between Brazos and Frio 
Rivers). 

FW. B. Plummer, 1933 (Univ. Tex. Bull 3232, pp. 530, S86, etc).  Simsboro sand— 
Middle memb. of Rockdale fm. in central and southern Tex, Named by W. A. Reiter 
during his detailed work on the Wilcox in Mexia dist, from typical exposures at 
town of Simsboro, Freestone Co. Has been mapped by Reiter (letter Oct. 27, 1932) 
from near Rockdale, Milam Co., to Trinity River, and has been traced by other 
xeologists over a still larger area. Consists of 240 to 300 ft. of gray soft «und 
containing fossil wood, Jumps of water-rolled clay, seams and lentila of blue gra: 
elay (in some places chocolate brown), and a Little lignite. Underlies Calvert Bluff 

clay memb, of Rockdale and overlie Butler clay memb, 
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Sinbad limestone member (of Moenkopi formntion). 

Lower Triassic: Central eastern Utah (San Rafael Swell). 

J. B. Reeside, Jr, €. E, Dobbin, A. A. Baker, and E. T. McKnight (name proposed by 
Reeside and Gilluly}, 1927 (A, A. P. G. Bull, voL 11, No, D, p, TOT), In Green 
River Valley the Moenkopl fm, contains near middle (about 320 ft. above busc) a 
thin murine is, (Sinbad ts. memb,) near base of a thick zone of light zreenish- 
gray sandy sh, Type Sindbad is in San Rafael Swell 

J. Gilluly and J. B. Reesldo, Jr., 1028 (U. & G. S. P. P. 150, table opp. p. 62, p. 65). 
On W. side of San Rafael Swell the Moenkopl fm. includes, about 200 ft. above 
bass, a fairly persistent memb, of thick-bedded Hght-gray sundy 1s. nnd ss, 40 to 
150 fr. thick, here named Sinbad ls. memb., from execllent exposures in Sinbad 
[Plateau] 


Sinclair formation, 
Ordovician: British Columbia, 
C. D, Walcott, 1924 (Smithsonian Mise. Coll, vol. T5, pp. 14, Sd, 50). 


Singleshet member (of Appekunny argillite). 

Pre-Cambrian (Belt series): Northwestern Montana (Glacier National 
ark) 

C, L. and M, A, Fenton, 1931 (Jour. Geol, vol, 39, No. 7, pp. 670-679). Singleshot 
memnt.-—HBasal memb., of Appekunny fm. Consists of 300 to 400 ft. of metargillites 
with interbedded thick qtzites and dolomitie sss, Colors range from brown through 
greenish and white to red. Mud eracks and coarse ripple marks common, Under 
lies Aprpistoki memb, of Grinnell fm.  Overlies Altyn fm Best seen on Singleshot 
Mtn, near St. Mary Luke, Glacier Nat. Park, 


Sing Sing marble. 
See under Tuckahoe marble. 


Sinian system, 

Term advocated by A. W. Grabau (Geol. Soc. Am, Bull., vol, 36, p. 175, 1925) 
"for those pre-Cambrian deposits which are but little altered." Is a modi- 
fication of Von Richthofen's term Sinian series, most of which, according 
to Grabau, is pre-Camb. and continental, but the upper part of which is 
Camb. and principally marine. 


Sinks Grove limestone. (In Greenbrier limestone.) 

Mississippian: Southeastern West Virginia and southwestern Virginia. 

D, B. Reger, 1926 (W. Va. Geol, Surv. Rept. Mercer, Monroe, and Summers Counties, 
pp, 451, 484), Sinke Grove TI5.—Hlue hard, somewhat sandy and impure deposit, 
containing throughout s vast amount of black nodular carbonaceous chert which 
weathers gray. Marine fossils in matrix and in chert, Thickness 175 to 330 ff 
Underlies Patton eh, and overlies Hillsdale Is. ; all members of Greenbrier series [1s.] 
Type loc. along Sinke Gre “Knobs rond, in vicinity of Sinks Grove, Monroe Co. 
Also observed in Mercer Co., W. V. in Giles Cò.. Và. ; and in Washington Co., Va 
where it reaches 415 ft, In thickness but thins aud disappears before Ky. and Tenn 


lines are reached, 


Siouan series. 
A name applied by C. [R.] Keyes in 1912 (fowa Acad, Sei, Proc.. vol 19, 
pp. 147-151) to include Sioux qtzite 


Sioux quartzite. 

PreCumbrinn (Huronian): Southeastern South Dakota, southwestern Min 
nesota, northwestern Lowa, and northeastern Nebraska. 

C. A, White, 1870 (Iowa Geol, Surv. vol. 1, pp. 26, 167-171). Siour Qtzite,—Red] ss 
ur gizite outeropping in banks of Big Sioux River, Iowan [nnd 8. Dak,]. Completely 
metamorphosed; very hard and compact; breaks with eplintery fracture; color 
Varies from bright red to deep red. Thickness 50 ft.  Belleved to be older than 
l5o-enlled] Potsdam ss. Assigned to Huronian (*), 

N, U. Winehell, 1873 (Minn, Geol Nat, Hist, Sarv., ist Anu, Rept.), gave thickness 
at New Ulm as 3504 ft. 
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J. E, Todd, 1900 (U. & G. 8 W. S, P. 34). Slow qt5te (Algonkian), is 5004. ft 
thick in SE. S, Dak. Chiefly red or purplish qtzite of intensely compact and 
durable character Is frequently called iour Falls “granite.” from extensive 
exposures and numerous quarries in vicinity of Sioux Malls, S. Dak. 


TSioux Falls granite. 
Popular term for Siow gtzite, from extensive exposures and numerous quar 
ries in vicinity of Sioux Falls, S. Dak 


Sir Donald formation. 
Cambrian: British Columbia. 
R. A. Daly, 1913 (12th Int. Geol. Cong. Guidebook 8, p. 138) 


Siskiyou terrane. 

Pre-Cambrian (?): Northwestern California (Klamath Mountains), 

N. E. A, Hinds, 1932 (Univ. Calif. Pub., Dept, Geo], Sel, Bull.. vol. 20, No. 11, pp. 375 
410) While Abrams and Sulmon fms. may be of different ages, they form a 
distinct strat. group in Klamath-Siskiyou region, hence I propose to consider them 
as members of a single terrane for which I suggest the name Siskiyou, from the 
wide exposure of these ztrata in Siskiyou Mtns. "They are pre-Middle Dev. and 
probably pre-Sil. 

N. E. A. Hinds, 1933 (Calif, Jour. Mines and Geol, vol. 29, Nos. 1, 2, p. S4). Writer 
believes Siskiyou fms. are definitely pre-Sil. and probably preCamb. The Abrams 
and Salmon fms, are separated by an erosional uncon, "Though of different ages 
they form a distinct strat. group, since they are much more highly metamorphose 
than any of lster fms, so far known from this region, and their decree of recryatalli- 
zation Is similar 


The U. 8. Geol. Survey at present classities Abrams schist and Salmon fm 
as pre-Camb. (?). 
iskiyou granodiorite. 
Jurassic: Northwestern Californin (Del Norte and Siskiyou Counties) 


J. H. Maxson, 1933 (Calf. Jour. Mines and G 
p. 181, map). Siskiyou granodiorite,—Coarse-grained plutonic rock containing 


ol, vol. 29, Now, 1, 2, Jan. nnd Apr 


green hornblende, biotite, sodic plagioclase, orthoelase and quartz, and, as aci j 
minerals, apatite and magnetite, Correlated) with xzranodiorites of Sierra Nerad 
batholith, of late Jurassic age,  Intrudes Preston diorite and serpentine and ts 
intruded by Patrick greenstone, of supposed Cret. age 


Sisquoe formation, 

Pliocene (lower): Southern California (Santa Maria district). 

W. W. Porter IT, 1932 (A. A. P, G. Bull, vol. 16, No. 2, pp. 135-143). Sí»quoec fr 
(lower Pito.).—Bilts, £ and dintomites, 1,150 to 11004 ft, thick, divided into 
(descending): (1) In general 550 ft. of flne, friable, ordinarily ferruginous 
fossiliferous ss, interbedded with finer material, and with a very fossiliferous sa 
near lop; (2) two thin iron-stained cgl. stringerm, which separate beds above 
from beds below; (3) 600+ ft. of chiefly fine muddy, silty frinble gray ss, with 
some beds of shaly dintomite containing fish remains, radiolarians, sponge spicules 
and at one place volcanic glass; (4) at base 40 ft. of pebbly cgi. with as, partly 
impregnated with dry of] or tar, In Purisima Hills is represented by upper 
part of the 2,300+ ft. of diatomite exposed on Harrie Grade road. Coanformably 
underlies Foxen fm. (middle Plio.) and uncon, overlies Santa. Margarita fm, (upper 
Mio.). Named for well-exposed section on Sisquoc ranch, on S, side of Sisquo 
River, in Sisquoe grant. 


Sitgreaves tuff. 
Tertiary (middle or late); Northwestern Arizona (Ontman district) 
F. L, Ransome, 1923 (U. S. G. S. Bull, 743). Sitgreaves tuff—Cream-colored 
pumiceous tall in thick beds; a low. Thickness O to 800+ ft. Overlies Mendow 
Creek trachyte, Named for Sitgreaves Pass 
Siwnsh series, 
Carboniferous: British Columbia. 
C, Camsell 1912 (Canada Geol Surv, Stumm. Rept. 1911, p. 109), and A. M 
Bateman (p. 126 of same rept) 
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Sixmile granite. 

Pre-Cambrian: Central Texas (Llano uplift). 

IL. B. Stengel, 1982 (Geol Soe. Am. Bul., voL 43, No. 1, p. 144). PreCamb, 
granites intrusive into Valley Spring gnebs& and Packsuddle schist are divided, 
ou basis of thology and structure, into: (1) Simite granites (the youngest), 
gray titegrained granites; (2) Ootman Creek granites, gray medium-grained 
granites that form a small en échelon swarm of intrusive bodies SI. of Llano; 
(3) Town Mtn granites (the oldest), red coarse-grained granites. [Derivation 
of names not stated But in 1935 (Univ, Tex, Boll, 3501, p, 110) Stengel stated 
that Sixmile granite is quarried at Sixmile, near Llano, "ex. ] 

SIx Mile shale member 

Upper Devonian: Central New York (Ithuen region). 

K. E, Caster, 19323 (Geol Soc, Am, Bull., vol 44, No. 1, p. 202). Siw Mile sh 
memb., DO to NU fr. thick, is top memb, of Middlesex sh, fm. in Ithaca region. 
Probably of upper Middlesex age Overlles Renwick sh. memb, {Derivation of 
nnne not stated, ] 


Siyeh limestone. 

“Cambrinn (Belt series) : Northwestern Montana (Glacier National 

ark), southwestern Alberta, and southeastern. British Columbia, 

B. Willis, 1002 (Geol Soc. Am. Bull, vol, 13, pp, $16, 323). Siyeh le—Chilefly 18, 
but Iuterbedded with argillite. "Phe Ik usually very massive, of mural aspect, 
dark blue or grayish, weathering bull Often characterized by peculiar internal 
struetures and large concentric growths lnilistinetiy fossiliferous, Thickness 
4.0004 Tt Forms mass of Mount Siyeh, at head of Canyon Creek, a tributary 
from the S. which enters Swift Current Creek at Altyn, Constitutes upper part 
of all principal summits of Lewis Range N, of Mount Siych, including Mounts 
Gould, Wilbur, Merritt, and Cleveland Extenda W. into Livingston Range and 
forms massive penks btw. Waterton and North Fork drainage lines, Te intruded by 
sheet of diorite GO to 100 ft thick. Rests conformably on Grinnell argillite and 
overlain by sheet of extrusive igneous rocks. 


Skagit volcanic formation, 
Tertiary or Cretaceous: Southwestern British Columbia and central 
northern Washington, 


Daly, 1912 (Canada Geol Surv, Dept, Mines Mem. 38, map 15, 121" to 
380'j, [Mapped followlng two units (descending) : 


Skagit voleanic fm. (lipurite tuff). 
Skagit volcanic fm. (andesite flows and pyroclastic depasits),] 

B. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, p. 528), Skagit 
volcanic fm—Locs] accumulation of andesitic breccias, associated with flows and 
with more acid lava. Thickness 2,000-- ft Extends from first summit W. of 
Skagit Hiver to summit of Custer Ridge, the main divide of Skagit Range Lies 
uncon, on Custer batholith and Hozomeen sediments. Of Olig. (Y) age; may be 
Lower Cret.; probably not younger than Mio. [On p, 531 he described Skapit 
harszbwrgite, which cuts Custer gnelss.] 


Skajit limestone. 

Silurian: Northern Alaska. 

F. C, Schrader, 1902 (Geol, Soe. Am, Bull, vol. 18, p. 238) Rkajfit. fm.—Hoeavy- 
bedded Is. and mica schist, 4,000 ft. thick, The 1e. ts highly altered, finely 
crystalline, schistose, and often micaceous: some Inyers becoming more and more 
foliated grade inte mica schist. Appears to underlie Totsen series, with uncon. 
[Now known to overlie f'lotsen series, which te sume as Birch Creek schist.) 
Tentatively assigned to SH, on imperfect fossil evidence. 


Named for Skajit Mtns, Endicott Range. 


Skajit River beds. 
Lower Cretaceous: Canada. 
G. M. Dawson, 1889 (Am. Jour. Scl, 3d, vol. 38, p. 126). 


A local facies of Kootenai fin 
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Skaneateles shale. (In Hamilton group.) 

Middle Devonian: Central and western New York. 

L, Vanuxem, 1840 (N. Y. Geol Surv. 4th Rept., p. 380). Skoneateleo sialee— 
Highly fossiliferons shales underlying Hamilton group and overlying the upper 
shales of Marcellus, which are less highly colored than underlying deep black Mar 
cellus shales. Cover N. end of both sides of Skanenteles Lake. 

J. Hall, 1842 (Am. Jour. Sci, Ist, vol. 42. pp. 957-62) Skaneatelea sh. underlies 
Ludlowville sh, and overlies Marcellus sh. 

C. A. Hartnugel, 1912 (N. Y. State Mus. Hab. 19, pp. 60-67), The term Skaneatetes 
as here applied refers to that bed of strata for which the name was originally 
used by Vanuxem, The fm. is recognized from east-central N., Y, to weeteru 
limits of State. The term is from the lake of this name in Onondaga Co, Is 
basal sutidivieion of Hamilton beds.  Underlies Ludlowville sb. (including Center 
field Ie. at base) and overlies Cardiff sh, (top memb. of Marcellas beds) 

D. D. Luther, 1914 (N. Y. State Mus, Ball, 172, pp. 6-80), treated Centertield 
ns top memb. of Skunenteles sh 

See also Shaffer xh. 

G. A. Cooper, 1930 (Am. Jour. Sci., 5th, vol 19, pp. 214-219). Skaneatelce fw 
[redefined],—1In Chenango and Unadilla Valleys |» divisible into (descending 
Colgate, Berwyn, Pompey, Delphi, and Mottville members, To W, of Cayuga Lake 
all of the Skaneateles except Stafford 1s, (here transferred from underlying Mar 
cellus ah. to Skanenteles fm., us it is@ Mottville memb., to K.) is here included 
under tho new nome Leranna memb. (which replaces Shafer sh. of Clarke) Ihe 
Skaneateles underties Centertield Is. memb, of Ludlowville fm. and overlies Marcel 
lus sh, There nre practically no exposures of the rock nt N. end of Skanenteles 
Lake, but Vanuxem's 1842 rept. gave a clearer description of the fm. on Cayuga 
Lake, which justifies retention of name, 

W. Goldring, 1931 (N. Y. State Mus. HAD. 10, pp. 200, 3291, 392) Rkanenteles fm. 
underlies Ludlowville shb., overlles Marcellus eh, and tdeludes Stafford 18 sup 
posed Cardiff sh., and Shaneateles ah.  Extends from enst-centrni N. Y. to extreme 
W. limits of State 


The U. S. Geol. Survey calla this fm. Sfaneatetes sh., since it is chiefly sh., 


and includes in it the same beds Included in it by N. Y. State Survey 
(Goldring, 1861) 


Skeena sandstone 

Skeena series. 

Skeena formation, 
Lower Cretaceous: British Columbia. 
G. M. Dawson, 1881 (Canada Geol. Surv. Rept. 1879-80, pp. 125, 128). rena 89. 
W. W. Lench, 1910 (Canada Geol. Surv. Samm. Rept. 1909, p. 04). Sheena seric 
R. G. MeConnell, 1913 (12th Int, Geol. Cong. Guidebook 10, p. 15) and 1914 (Canada 

Geol. Surv. Summ. Rept, 1912, p. 28). Sheena fur 


Most Canadian geologists now use Skeena fm, 


Skelley limestone, (In Conemaugh formation.) 
Pennsylvanian: Enstern Ohio. 
D. D. Condit, 1912 (Ohio Geol Surv., 4th wer uH. 17, p. 27). Shelley I& —1 
similar (o older Armes Is., overlying Duquesne coal and underlying Birmingh 
Eh. Occurs nearly everywhere in [eastern] Ohlo except where replaced by mats 
sive gs. Included in Conemaugh fm 


Named for Skelley Station, on Pa. R., R., in Jefferson Co. 


Skelt shale. (In Pottsville gronp.) 

Pennsylvanian: Southern West Virginia. 

D. B. Reger, 1920 (W. Và. Geol, Surv. Rept, Webster Co., p. 198). Skelt eh.—Lark 
gray fissile sh., with marine fossils, 0 to 5 fr. thiek. Underlies Guyandot s, amd 
is separated from underlying Sewell PH coal by Z ft of ss Exposed on N. slde 
of Sugar Creek, 44 mi. K. of Skeit P. 0. 
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Skelton shale, (Buried.) 
Mississippian: North-central Kansas. 
J. 8 Barwick, 1028 (A. A. P. G. Bull, vol. 12, No. 2, p. 1* Skelton 8h —Unit 
No, 2 encountered In wells in Salina Basin, Kans. Not exposed. Thickness over 
most of basin 100 to 150 ft In wide belt through Marion, McPherson, Rice, and 
ah. (unit No. 4; not exposed), and the two have 


Reno Counties ft reste on Engle 
been penetrated in many well» At & end of basin it consista of TO ft. of black 
fissile sh. that correlates with Chattanooga: To N., this black sh. thins or fingers 
out, and above it are patches of gray, green, and red shales and limes, which 
attain thicknesa of 150 fr Named after Skelton No, 1 well of Dancizer Oil 
! W.. Saline Co, which entered this horizon 


& Refining Co., soc, 28, 'T. 15 S, R. 2 
3.205 ft. depth Underlies ssissippl dime" (unit No. 1) and over 


lie» Younkin fm. (unit No. 3) where present 


*Sklatook shale, 
Pennsylvanian: Northeastern Oklahoma, 
D, W. Ohern, 1910 (Okla. State Univ, Rex 


Chiefly some ss. in upper part, and a 
Thickness 250 to 500 ft, Overlies Nowata xh. and underlies Dewey 


Lenapuh Is. at base, 
Now divided into (descending) Nellie Bly fm., Hogshooter Is., Coffeyville 


h Bull 4, p. 24). Skiatook ah.— 
at about horizon of Hogshooter Is. 
1s, Includes 


fm., and Lenapah Is. 
Named for Skiatook, Tulsa Co, 


Skidegate formation 
Cretaccous; British Columbia 


H. M. Ami, 1900 (Roy. Soc, Canada Proc, and Trans, 24 ser, vol 6, mec, 4, p. 211). 


Skinner sand. 
A subsurface sand, of Penn, age and 20% ft, thick, in Okla. that lies 250 
to 400% ft. below Oswego lime and is correlated with a part of Chero- 


kee sh, 


Skinners Eddy limestone. (In Catskill formation.) 

Upper Devonian: Northeastern Pennsylvania (Wyoming County), 

I, C, White, 1883 (24 Pa, Geol, Surv, Rept. G7, pp. 117, 115, pl. X). Skianere Eddy 
is—Breeciated In, 2 fi, thick. Quarricd on land of Mr. Kinney, about 34 mi. 
below Skinner's Eddy, on 'Tusearora Creek, Braintree Twp, Wyoming Co. In- 

claded in Delaware Dag series of Catskill series, 


Skoki formation. 
Ordovician: Alberta 
C. D, Walcott, 1928 (Smithsonian Misc. Coll, vol. 75, p, 217). 


Skolai volcanics, 

Triassic: Eastern. Alaska (Skolai Range). 

O. Rohn, 1900 (U. & G. S. 21st Ann. Rept. pt, 2, pp. 4229-4230, pl 52, map! 
Asie volcanics of Skolni Range. Intermediate in 
Much younger than Nikolai 


Skolai votcanics,—Amyedaloidal 
age btw. Nikola] greenstone and recent busaltie lavas 


greenstone 
A. H. Brooks, 1906 (T. 8. G. 8. P. P. 45, chart opp. p. 200), assigned these volennics 


to Trinssic. 


Skonun formation. 
Tertiary: British Columbia 
H. M. Ami, 1900 (Moy, Soc. Canada Proc. and Trans, 2d ser, vol, 6, sec. 4, p. 


220). 


Skrainka diabase, 
Pre-Cambrian: Southeastern Missouri. 
C. [R.] Keyes, 1015 (Iowa Acad. Sei, Proc, vol. 22, p. 253). Skrainka terrane.— 
Diabases Younger than Iron Mtn» and uncon, below Pilot Knob 
J. Bridge, 1920 (personal communteation).  Skroinka dintuse of Keyes is considered 
to be probably Algonkinn 
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atm, 


Named for old post office at Skrainka, SW. of Mine LaMotte 
Madison Co. 


Skull Creek shale member (of Graneros shale). 
Upper Cretaceous; Northeastern Wyoming 


A. J. Collier, 1922 (U. S, G, & Bull, 786, table opp, p, 76, p. 79, ete.) Shell Oreck 


sh, necmb.—hasn] memb. of Graneros sh. in Osage oll Meld., Weston Co Wyn, 
Mainly dark bluislhi-zray sh., about 200 ft, thick. Contains a few calc concretion 
und near base some siljeeous sh Very few fossils Is called Thermopoltx sh 


by drillers but represents only bnrsal part of true '"'hermopolls sh. Is well expost 
along Skull Creek SE. of Osage, btw, outcrops of Dakota ke. below and Newcastle 


ae. above. 


Skull Hill formation. 
Miocene: British Columbia. 


W., L. Uglow, 1922 (Canada Geol, Surv, Summ, Rept, 1921, pt. A, p. 86) 


Skunnemunk conglomerate, 
Devonian (Upper): Northern New Jersey and southeastern New York 
N. H. Darton, 1894 (Geol. Soc. Am, Bull, vol. 5, pp. 367-394) Skunnemuak co 
Thickness 300 to 2,500 ft Overlies Bellvale flag. Assigned to De May 
represent Oneonta fm. or may be later andeconurse beds of Chemung age in 
southern Catskills, or it may be a purely local feature 
H. Ries, 1897 (N. Y. State Geol 15th Ann, Rept, vol 1, 4 mo), In ita typical 
pite of quartz and some sh. pebbles 


development Skunnemunk gl. ia an nage 
in matrix of reddish quartz and argill material, local layers of red sl. inter 
bedded in upper portions; also contains bells of pebbly qizite and red quarteitic 
sa. Caps Bellvale and Skunnemunk Mtns, Orange Co, N. Y rides into under. 
lying Bellvale flags Assigned to Hamilton epoch 

H. B. Kimmel and S. Weller, 1902 (XN. J. Geol, Surv, Ann, IHept. State Geol, 1901) 
Shunnomunk cil. forma great mass of Bearfort Mth, the southward continuation 
of Bellvate Mtn of N, Y, and also forms central part of Skuünnemunk Mtn. In 
previous repts the cel. of Bearfort Mtn waa miscorrelated with Green Pond egl 

W, Goldring, 1931 (N. Y. State Mua, Hdb, 10, p. 404). Skunnemunk egt, is thought 
to represent Portage time with the upper beds as late ae Chtskill. 

On U. 8. G. S. Schunemunk topog, map the nume of this mtn 1s spelled Schanemunk 


Skwentna group. 
Jurassie(?) : Southern Alaska (Cook Inlet region). 


J. E, Spurr, 1900 (U. & G. S, 20th Ann. Rept. pt. 7, pp. 149-152, 180), Skwentna 
series—Ancient volcanic rocka interstratifled with tuffs and derived slates and 
some arkoses, all highly folded, First seen on Skwentna River 10 or 15 mi. above 
Junction with Yentna River, then on right bank of the Skwentna some miles below 
mouth of Hayes Hiver. On W. side of Tordrilo Mtns it conformably underlies 
Tordrillo series; on W. side it conformably underlies Terra Cotta seriea. Assigned 
to Jurnnale( 1). 

G. C. Martin, 1926 (U. 8. G. 8. Bull, 776, p. 224, table opp. p. 270). Skwentna 
group contains mo fossils From available evidence in probably Lower Jurassic. 
The overlying Tordritlo fm. is Middle Jurassic, 


Sky Blue Quarry limestone. 
Paleozoie (?) : Southern California (Riverside County). 


J, W. Daly, 1035 (Am. Min., vol, 20, No. fi, pp. 628-047, map), Sky Blue Quarry la 
Except for development of blue calcite nnd more intense metamorphism near som 
of quartz monzonite dikes, this fm, is lithologienlly eimilar to Chino Quarry Is; 
no evidence to show that the origina] sediments of these 2 fms differed ap- 
preciably in chemical composition. Thickness 500 +. ft. Top fm. of Jurupa serics 
Contact with underlying Chino Quarry qtxite obscured by Intrusives; may be 
uncon, Named for quarry at Crestmore. 


Skyline formation. 
Carboniferous: British Columbia. 


S. J. Schofield, 1919 (Canada Geol. Surv, Summ, Rept. 1915, pt. M, p. 60) and 
1020 (Canada Geol, Surv, Mem. 117, p. 16). 
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Sinte Hill shale. 
Carboniferous: Southeastern Rhode Tsland. 


A. F. Foerste, 1899 (U. S. G. S. Mon. pp. 201). State Hill 
hales. — Greenish shales with sandy Jayeres and sas, near top  Composes upper 


. 229-2150, 


part of Aquidneck series, Overlain by Purgatory cg. Exposed at Slate Hill 
[Middletown Twp, Newport Co. ]. 

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, map), mapped the rocks of 
Slate Hill as Rhode Island fm 


Slater sandstone member (of Mingo formation), 
Pennsylvanian: Southeastern Kentucky and northeastern Tennessee, 


G. H. Ashley and L. C. Glenn, 1906 (U. S, G. S. P. P. 40, pp. 21, 33, 40). States 
ae, memb,—Cliff-making &&, 0 to 100 ft. thick, in Mingo fm., lying 300 ft, below 
top of Mingo. 


Named for Slater Fork of Catron Creek, Bell Co., Ky. 


Slutington shale, 
Silurian: Southwestern Arkansas and southeastern Okluahomm. 
A. H, Purdue, 1900 (Geol Sac. Am. Bull, vol 19, p. 557) Statington ah—Sh 
uncon. overlying Blaylock sa and woderlying Missouri Mtn fm, [not Missouri 
Mtn sl. but n younger fm.]. Statington sh. and Missouri Mtn fm. may possibly 
be Sil, [The rocks are same ss those named Missouri Min ol, by Purdue later 
in 1009.) 


Apparently named for Slatington, Montgomery Co., Ark. 


Slave Point limestone, 

Devonian: Northwest Territories, Mackenzie, nnd Alberta. 

4, E, Cameron, IDIS (Canada Geol Surv, Summ. Rept. 1917, pt. €, p. 26). 
Nlesse diorite. 

Miocene(?) : British Columbia and northern Washington, 

It. A. Daly, 19013 (Cannda Dept. Int. Rept. Chlef Ast. 1910, vol 2, p. $32] 


Nliekford sand. 
A subsurface sand in New Providence fm, of Wayne Co. eastern Ky. 


Slide Mountain series. 


Mis 
W. A. Johnston and W, La Uglow, 1926 (Canada Geol. Surv. Mem. 140, p. 18) 


ssippian: British Columbia. 


Slide Mountain conglomerate, 

Upper Devonian: Eastern New York (Cutskill Mountains) 

G 11. Chadwick, 1928 (Am. Jour. Sei, Sth, vol. 26, pp. 480, 482, 4831 Slide Mtn 
col —White cel topping the reds on highest penks [of the Catskills?). Caps 
highest peak, Slide Mtn.  Overljes Kateberg red beds, Possibly of Chautauquan 
age. 

G. H. Chadwick, Feb. 1925 (Am. Jour, Bet, Sth, vol. 20, No, 170, p, 140) A cpl 
constitutes 1.000 ft, and more of summit of Wittenberg, where it ts best exposed, 

j others of the high central Catakilla It is ary lo show by tracing that 
thik Wittenberg cal. is upper Enfield, upper prt of intel sh. of tern N, Y. 
of Naples age. Above it, capping only the one highest pinnacle of the Catskills, Is 
the thinner Slide Min cpl., corresponding apparently to Grimes ss., basal bed of 
Chemung. 


G, H. Chadwick, Nov. 1925 (Am. Mid, Nat., vol. 16, No. 6, pp. 559, SG1, 862). OF 
ented K., of 


Chemung rocks only the Cuyuta or ¢ rwissa reds appear to be repre 
Delaware River in N. Y., and these only on the higher lands rising rapidly ro the 


(kills proper only as the white Slide Min 


mtn tops and being present in the Ca 
cgl, capping the highest poik alone, 


Slippery Rock sand, 
A snbsurface sand of Miss, age in western Pa (Butler and Zelieuople 


quads), that is found in wells in gorge of Slippery Rock Creek, 


151627 3s—ti4 
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Sloan Canyon formation 
Triassic(?): Northenstern New Mexico (Union County). 


B. H. Parker, 1030 (Kans. Geol, Soc. 4th Ann. Field Cont, p. 132, Mimeo) Sloan 
Canyon fm.—Varicolored earthy and calc. shales with thin beds of gray marl and 


ss Thickness 125 to 150 dt, Of Trinaaic( T) age Overlies Dockum group and 
underlies Sheep Pen Canyon fm. [Derivation of name not stated. ] 

B. H. Par 1933 (Jour. Geol, vol 41, No. 1, pp. 40-43). Sloan Canyon fm.- 
Pale, variegated argil. and enlc. shnles with thin layers of bard gray ari and 

to 150 ft Cò 


ned by Darton to Dockum 


a bel of red ss near base Estimated thickness 125 mably 


ep Pen as. and overlies the red beds assi 


underlte: 
group Typically exposed throughout lower part of valley of SI 
east-central part of T. 31 N. R. 35 E, Union Co, N. Mex Because of poor 


induration of the shales the basal contact is generally concealed, and consequently 


an Cthnsyom in 


On 


the true character of the lowermost 25 to 50 ft. of the deposit is not 


Contains numerous Tenemental fish teeth and bones and, at one place, many 
probably of reptilian origin On basis of strat, position the Sloan Canyon and 


overlying Sheep Pen fms. are referred to Triassic (7). Darton assigned thi» fm. 
and Exeter ws. to Morrison fumi, but this does not seem tennble in light of pre 
nounced angular uncon, that separates the Sloan Canyon beds and er 

and which involves complete remoyal by erosion of Sheep Pen se at several 


localities where the shales of Sloan Canyon fm. and Exeter ss, nre in contact 
'Bloans Valley Umestone. (In Chester group.) 
tern Ilinois. 
and 1017 (TH. Goel. Surs 


nnd shales, 40 to $95 


Mississippian: Western Kentucky and south 


A. D, Brokaw, 1916 (Ext. from IN. Geol. Surv. Bull. 
35, p. 12, ph 1) Sloans Valley fm.—A1nterbedded 
Tor Springs s und overlying Hardinsburg in part di 
and Williamson Counties, southern Ill 

p. 46, pl, 4). Sloanea Valley fm 


5n! 
ft, thick, unde 


Sallne, Jolunson 
St. Clair, 1017 (IH. Geol Surv. Bull. 
Interbedded ies, and ehales, DO ft. thick, underlying Tar Springs fm. and ererlying 


y 


Hardinsburg fm., in parts of Williamson, Union, nnd Jackson Counties, TI 
S. Weller, 1920 (IIl Geol Süry, Bull, 41, pp. 191, 197). Glen Dean 1 called 
Brokaw und by St, Clair, from a locality in Pulaski Cow., Ky. 
ws well known than 


Glen Dean 1s preferable name, The SIlonns Valley section is te 
that of SE. M, and adjacent portions of Ky., and it is not unlikely the 
much mote than exact equiv, of the strata for which the nime haa been 


Sloane Valley fm. by 


tion 


include; 
used in M, 


Slocan series 


Carboniferous or Triassic: British Columbia 


C. V. Corloes, 1902 (Canadian Min. et. Jour, wol D, p. 500). [A 

O. E, LeRoy, 1913 (12th Int, Geol. Cong, Guidebook 5 p Slocan 
to Carbf, (2) 

M. P. Bancroft, 1918 (Cansada Geol, Surv, Summ, Kept, 1917, pt. B, pp. 29 
pend 1920 (Samm, Rept, 1919, pt. B, p. 41), and 3. J. Sehotleld, 1920 (Canada 
Geol, Surv. Mem, 117, p. 15), ned these rocks to Carbf,; J. F. Walker, 1020 
(Canada Geol, Surv. Summ, Rept. 1928, pt. A, p. 127), and C, E. Cairnes, 1054 
(Canada Dept, Mines Geol Surv. Mem. 178, assigned them to 
Trinesic 


Slollicum series. 
Triassic: Central northern Washington and adjacent British Columbia 
C. H. Crickmay, 1980 (Geol, Mag., vol. 67, map, pp. 488, 459) Slollicum series 
Schisia, argillites, and greenstones, 10,000 ft. thick in B. «€ underlles Harrison 
Lake tm (Middle Jurassic), In Wash. underlies Paleocene Overlies Triassic 
volcanics in both Wash. and B. C. A med to Trig [Derivation of name 
not stated and no geortraphic fenture of that name shown on mup,] 


Sluss sand. 
\ subsurface sand in Butler Co, Kans. that is saii to lie at approx 
horizon of Stapleton zone, 
Smatia Brook limestone. 
Carboniferous: Nova Scotia. 
H. M. Ami, 1890 (British Ass. Adv. Sci, Rept 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES — 2013 


Smelt Brook formation. 

Curboniferous: Nova Scotla. 

H. M. Ami, 1900 (Roy. Soc. Canada Proc, and "rans, 24 ser., vol, 6, see. 4, p. 212). 
Smelter granite, 


Jurassic: British Columbia and northern Washington. 


R. A, Daly, 1913 (Canada Dept. Int. Rept. Chief Ast, 1910, vol. 2. p. S51) 


Smnethport oil sand 
Drillers’ term for an oil-bearing sand, 26> ft, thick, in vicinity of Smeth 
port, MeKean Co., NW, Pi, which lies 360 ft, below Bradford oil sand 
(See C. A. Ashburner, 1880, 2d Pa. Geol. Surv. Rept. R.) 


fSmethport shale member (of Knapp formation). 
Devonian or Carboniferous: Northwestern Pennsylvania, 


I. E, Coaster, 1933 (Geol Soi Am wll, voL 44, pt, I, p. 203), Smethport ah. 
memb. of Knapp fm. (part of "Riceville," Knapp sh.)—Basa] memb. of Knapp 
im Includes Marvin Crock Ik. Syringothyris some (in upper Chagrin) Overtice 
Riceville fm. restricted. Was formerly included in Riceville, The Syringothpris 


zone ix lower Smethpert memb, (lower upper Riceville), and an unfailing pwulde 


throughout most of ares 


In 1994 Caster replaced this name with Kushequa sh. memb, 


Smethport magnafacies, 
Devonian or Carboniferous; Northwestern Pennsylvania 


1924 (Bulls Am. Pal 
facies gives way to purple- and echocolate-wonthering shnliea ond sas. 


vol, 21, No. 71, p. 27) Westward the Catskill 


in 


magt 
which occur, as & pormal feature, Dat-pebdle cgis., usually as local lenses, but 
facies province to W 


in the later parvafacies sore carry over Into adjoining 


Tt ia proposed mt this magnafacies be known by name Smethport, from town 
of Smethport, MeKean Co, Pa The Cattaraugus porrafacies of Olean, N. Y, 


area is best-known parvafacles of Smethport maxgnafacios 


Smith sand. 
A subsurface sand, 10 to 20 ft. thick, lying at or near base of Penn. 
tion of Graham field, NW. part of Carter Co, southern Okla., and from 


250 to 250 ft. below Sutherland of] sand. The name has alsa been 
applied to an apparently older sand lying in upper part of Cromwell 
sand (of basal Penn. or uppermost Miss. age) of central Okla.; and 
nlsó to a Perm. sand in Pecos River region of western Tex. us ex 


plained under Yates sand. 


Smith Creek beds. 


See under tSmith River lake beds 


Smithfield limestone member (of Marlboro formation) 
PreCambrinn: Eustern Rhode Islund. 
E. Emmons 1843 (N. Y, Nat. Hist. Agrie. vol 1, pr 80-01), mentioned the 
Smithfeld ts, of R. L, which he believed to be seme ns the younger Stockbridge la 
E. Emmons, 1846 (Agric. N. Y., vol 1, pp. 90-03) Smithfleld tx, Hes n valleys 
of Blackstone River about 10 mi, N. of Providence, R. L It is white or clouded 
ls, enclosed in mas, sl 
J, B. Woodworth, 1800 (U. S. G. S. Mon, pp. 107-100),  Smithfleld tee —Finely 
granular dolomitie crystalline aggregates, forming top div. in Blackstone serios 
Overlic Ashton schists. Owing to vetting off of Lincoln from Smithfield bu 187! 
the arene of 1s, formerly designated by this name are no longer In town òl 
Smithfield The areas of thig rock are isolated, ovoidal in outline, and have no 


very systematic distribution 

B. K. Rmerson and J. H. Perry, 1907 (U. 8. G. 8, Rall. 311, pp. S, 17, 16-26, and 
map) Smithfield is. memb, of Marlboro. fm.—Generally pure white but in some 
places banded in dark gray or tinged yellow with iron or pink With manguncese, 
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Varies from massive saccharoidal marbles of fine to above medium grain to rocks 
laminated through shearing. Thickness 0 to 150 t? Ie a subordinate memb 
of Marlboro fm., and changes into tremolite schist, steatite, and serpentine. 


Smith Fork glacial stage. 
Pleistocene: Northeastern. Utah. 
W. H. Bradley, 1026 (U. S. G. 5. P. P. Youngest gincinl stage in Uinta 
Mtns of NE, Utah (only). Probably o£ Wisconsin Named for long train 
of Jateral moraines left by ita glaciers In valley of East Pork of Smith Pork, Utah. 


Smith Point formation. 
Lower Cambrian: Newfoundland 
G. Van Ingen, 1914 (Princeton Univ, Contr, to seol, of Newfoundland, No, 4). 
Smith Point fm.—Red 1s, with red sh., carrying Hyolithes, ete Forms top fm 
of Eteheminian series. Discon., overlain by Hanford Tm.. and underlain by Brigus 
fm [Derivation of name not stated. ] 


tSmith River lake beds. 

Miocene (middle): Central southern Montana (Little Belt Mountains 
region). 

wW. H. Weed, 1809 (U. S. G. S Little Belt Mtns folio, No. 58) Bmith. River 

bed Irregularly bedded sands and loosely cemented ezis, with beda of 

and volcanic quest Deposited in lake that once filled valley of Smith F 

btw. Little Belt and Big Belt Ranges. Rest uncon. on all older rocks. © 


middie Mio, fossils 
The stream for which these beds were named Smith River is naw known as 
Deep River. (Bee Deep Hiver beds.) The beds have also been called 
“Smith Creek beds,” 
Smiths Ferry sand 
Drillers’ term for a sand in Pocono fm. of SW, Pa. ami W. Vai, lying lower 
than Papoose sand and higher than Murrysville sand 


FSmithville chert lentil. (In Stanley shale.) 
Mississippian: Southeastern Oklahoma (McCurtain County). 


H. D. Miser and C, W. Honess, 1927 (Okla, Geol Surv, Hull 44, p, 11). Smithville 
chert leatiL--iack chert, about 25 ft thick, occurring In middle of Stanley sh 


Craps out in northern McCurtain and southern Le Flore Counties, Until now 
has always been deseribed and mapped (Okla, Geol Surv. Cire. No. 3, pl. 1) as 
black chert of Stanley «lh Is of importance in mapping structure and calculating 


thicknesses Of adjacent beds and ia therefore named, for village of Smithville, E 
of which, in T, 1 S, R. 26 E, Okla, there ure typical exposures, Name proposed 
by Honese 
Smithville formation, 
Lower Ordovician (Beekmantown): Northern Arkansas (Sharp and Law 
renee Counties) and southeastern Missouri ( 7). 


G. €. Branner, 1929 (geol map of Ark.) Smithvitle [s.—Uneon. underlies Black 
Rock Is. and uncon, overlies Powell Is. in Ozark region. Thickness 0 to 200+ f 
Assigned to Upper Canadian [which ia Beekmantown of U. S. G. S.J. [Mappe 


at and around Smithville, Lawrence Co.. Ark.] 

H. S. McQueen, 1920 (Insoluble residues as a guide in stratigraphic studies, pub 
lished March 1920; Reprint of App. L S6th Bien. Rept., 1931, p. 25, pl. 1) [Sve 
under Black Kock fm.) Thickness of Smithville in SE. Mo. 0 to 120 ft. 

E. T. MeKnhbrht, 1986 (U. S. G. 8. Bull A on Yeliville quad., Ark). Smithville fm- 
Chietly fine-grained gray mag. lx or dol that wenthera drab or whitish, with minor 

amounts of ss. and bluegray 1s. Thickness In Sharp and Lawrence Counties, Atk 

200+ ft. Absent in Yellville quad. Not studied in detail. Uncon. underlies Black 

Rock fm. The Black Rock and Smithville fma. resemble Everton fm. in litholoss 

but are believed by E. €. Ulrich, on basta of fossil evidence, to occupy on inter! 

btw. Everton fm. above and Powell dol below and to be uncom, with Everton 
and with Powell, 
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Smithwick shale. (Of Bend group.) 

Pennsylvanian (Pottsville) : Central Texas. 

8. Paige, 1911 (D, S, G. S Bull. 450, p. 25). Smithwiek e&—Soft, very dark or 
neatly black cirbonaceous ah., in which are ineluded a number of ss. lentils. 
Thickness probably 400 ft, Overlies Marble Falis Is. and is overlapped by Cret 
sediments in central Tex. mineral region Named for old town of Smithwick, 
Burnet Co. 

See also S. Paige, 1919 (U. S. G. S. Liano-Burnet folio, No. 183), and see 
under Bend group. 

E. H. Sellards, 1933 (Univ. Tex. Boll 3 p. 101). Type loe of Smithwick fm 
is at Smithwick, but the exposures at thia place are sandy shales and course ess 
with indeterminate plant fragments, the exposure suggesting Strawn rather than 
Smithwick If these exposures prove to be Strawn, the name Smithwiek, well 
established, will doubtless be retained, and Bend post office may be given as suitable 
type loc, the fm. being well exposed there throughout most of ite entire thickness 


fSmithwiek lime. 
Drillers’ term for a black Is. in lower part of Smithwick gh. (Penu) of 
Tex. Also called “Caddo lime," “Breckenridge lime," and "False Black 
lime" by oil men, (See U. S. G. S, Hull. 736, p. 123, 1923.) 


Smock sand. 
A subsurface sand in Butler Co., Kuns., that fs said to lie at approx, position 
of Stapleton sand. 


Smoky Hill chalk member (of Niobrara formation) 
Smoky Hill marl member (of Niobrara formation). 
Upper Cretaceous: Northwestern Kansas and eastern Colorado. 
F. W. Cragin, 1896 (Colo. Coll. Studies, vol, 6, p. 51). Smoky Hill chatk—Chalky 
and marly lss. and chalk composing upper fm. of Niobrara div. Overlies Osborne 
ls, (lower fm. of Niobrara div.) and underlies Lisbon shales of Fort Pierre div 
Named for Smoky Hill River, Kana, 


Top memb. of Niobrara fm. in Kans, Overlies Fort Hays Is. memb. of 
Niobrara and underlies Pierre sh. In eastern Colo. it is called mart 
memb, (instead of chalk memb.). 


Smoky River series. 
Upper Cretaceous: British Columbia 
G. M. Dawson, 1881 (Canada Geol Surv, Rept. 1879-80, p, 158) Smoky Rive 
series; inebaded in Colorado group. 


Snake Creek beds. 

Miocene (upper) and Pliocene (lower): Western Nebraska and eastern 
Wyoming. 

W. D. Matthew and H. J, Cook, 1909 (Am. Mus, Nat. Hist. Bull, vol. 20, art. 27, 
pp. 562-303) Snake Creek beds,—Clean eand, with gravel scattered through it, 
Contains bones, jaws, etc, of great variety of lower Plic, fossil mammals. Re 
gardod as outlive of Ogalalla fm, known to Kans geologists aa “mortar beds.” 
Lack cale, cement, but otherwise are very like the "mortar beds" of Republican 
Hiver Valley. Overlic Sheep Creek beds (middle Mio.) with erosion uncon. 

H, J, Cook, 1915 (Nebr. Geol, Surv, vol. T, pt. 11, pp. 72-75). “Spoon Butte bed" 
of Peterson, which cap Spoon Butte, Wyo., are a cemented phase of Anake Creek 
beds (lower Plio.), and overlie Sheep Creek beds (middle Mio.). 

H. FK. Osborn, 1910 (Age of mammals, pp. 341, 363, 854, 355), J. €. Merriam, 1911 
(Univ. Calif. Pub. Dept. Geol Bull, vol 6, No. 11, pp. 1905-304), W. B. Scott, 
1913 (History of laud mammals of Western Hemisphere, pp. 17, 127, 222, 388), 
W. J. Sinelair, 1915 (Ara. Phil. Soc. Proc, vol. 54, pp. 74-75) assigned these 
boda to lower Plio. 

E. H. Barbour, 1915 (Am, Jour. Sci, 4th, vol. 39, p. 87, in a paper on Burge, Cherry 
Co. Nebr.). Snuke River deposits border a stream variously termed Snake Creek 
and Snake River Latter name is preferable, since it avoids confusion with 
Snake Creck and the Snake Creek beds of Sioux Co. to which the beds around 
Burge are equiv, {See also under Snake Rirer stage.) 
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J. €. Merriam, 1917 (Univ. Calif, Pub, Dept. Geol Bull, vol 10, No. 22, py 
435—443). It seems possible Snake Hiver fauna represents more than one at 

H. F, Osborn, 1918 (Am. Mus, Nat. Hist. Mem., n. s.. vol, 2, pt. I, pp. 23, 27, 25, 34), 
Assigned these beds to upper Mio. and lower Plio, as did H. J. and M. €. Cook, 


1933 (Nebr. Geol, Surv. Paper No. 5, p. 31). 


See also under Valentine beds. 


Snake Hill formation. 

Middle Ordovician (early Trenton) : Eastern New York. 

D, O. Ulrich, 1911 (Geol Roc. Am, Hull, vol 22, pl. 27) Subdivisions of Trent: 
in east-central N. Y. (descending): Canajoharie sh., Dolgeville, Snake Hill « 
and Basal Trenton. 

J, M. Clarke, 1912 (N. Y, State Mus, Bull, 158, p. 21). Snake Hill beds Thick 
fm, of shales, crits, and cherts of lower Trenton age, Overties Normanakiit sl 


! 


i 
Field work by R. Ruedemann 

R. Hucdemann, 1912 (N. Y. State Mus. Bull. 162). Snake Hill Wedey—A belt o 
slates, grits, and sss, which in Hudson Valley extends biw, Canajoharie sh. and 
Normanskill sh., from both of which it is distinguished by ite fauna, and from 
Cannjoharie in character of the sh. and greater intercalation of aren bed 
Deposited in Tavis Basin upon NormnnskH] eh, and brought to mouth of t! 
Mohawk and 1n contact with Cunajoharie sh. by overthrusting and compre 
of the shales of Levis Basin. The Snake HDI fauna occurs in lowest Mohnw 
Valley, where there appears to be an intermixture of Snake HOI beds with 
Cunajobarie sh. But considering all the evidence the Snake Hi) beds are iw 
lieved to be older than €anajobarle sb. and deposited in a separate basin 
Nowhere have they been observed btw. Canajfobarle ah, and Glena Palle Is. 
on which Canajoharie rests. 

C. A. Hartnagel, 1912 (N. Y, State Mux Hdb, 19, p. 41) Snake Hil beds (pr 
Rucdemann) are shales, grits, and sss, above Normanskill sh, in Levis trough 
nnd of Trenton age. Name is from the very fossiliferous beds at Snake Hill 
on E. side of Saratoga Lake, Other fossiliferous exposures are at Green Island, 
opposite Troy, and at Meehanicville, 

HK. Huedemann, 1014 (N. Y, State Mus, Bull 169, pp. 66-99, nnd map) Snake Hut 
4h.—Dark-gray to black, bluish, and zreenish-gray aorgill. shales Mainly « 
count of large and distinguishing faunas obtained around Albany, Green Tehind, 
and Cohoes, and especislly at Snake Hill, on shore of Saratoga Lake, the beds 
have recently (1912) been considered a separate fm. by writer and named Snake 
Hilt bods, from most fossiliferous outcrop. Litholos rams kilt 
leds, but lack strong development of grits and white beds as distinct dis 
though both nre present In thinner interenlations ; posses 
peculiar to itself. Probably rests on upper div. of Normanskill sh. und Is young 
est fm. im Levis Basin, [In chart on p. 140 shown to be of carly "Trenton and 
late Black River age and ns uncon. overlying Hysedorph Hill cgl] 


In N. Y. State Mus. Bull. 227, 228, 1921, p. 101) Ruedemann described new 
fossils from Snake Hill sh, of Hudson River Valley, and stated that it 
is of lower und middle Trenton age. 


"m 


t 


enlly similar to 


u ¢ with characters 


R. Rucdemann, 1929 (Geol. Soc, Am, Bull, vol. 40, pp. 412, 414), «howed Snake silt 
sh. a» older than Schenectady, younger than Canajohnrie sh, and of Inte Trenton 
age 

R. Huedemann, 1930 (N. Y. State Mu Bull 285) [Ou p. 25 Snake Hill ah. ie 
placed benenth Canajoharie gh,; on p, 27 it ls correlated with Cannjobarie ab.: on 
p. 131 Spake Hil is placed above Canajoharie and below Schenectady. "Phe latter 
position is nssigned ta Snake Hill s. by Ruedemann in 16th Int. Geol Cong 
Guldebook 1, 15 | 

W, Goldring, 1931 (N. Y. State Mus, Hdb, 10, p. 286). Snake Hill beds are con 

temp. with Cauajoharic. 


+Sunke Hills trap 

Name applied by N. H. Darton (U. S, G, S. Bull, 67, p. 55, 1890) to 200 
ft. of intrusive "trap" (now called Palisade dinbnse) on Ble and Little 
Snake Hills, W. of Bergen Hill, N. J. 
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Snake Ridge formation, 
Upper Cretaceous: Mexico (Sonore), 
See under Cabullona group 


Snake River basalt. 

Tertiary and Quaternary (probably chiefly Pliocene, but includes Recent, 
Pleistocene, and Miocene basalt flows) : Southern Idaho. 

W. Lindgren, 1000 (U. 8. G. S. 20th Ann, Rept, pt. 3, pl 8), mapped Snake River 
basalis (PHocene) from Nampa eastward to and beyond Lincoln Co. Idaho, and 
Columbia tava fm. (Miocene) across SW. Idaho, aleo in Washington and Wallowa 
Counties and around Hailey In text heading and text, however, be did not use 
Snake River basalt, but simply culled the younger rocks Pliocene basalts, 

I, €. Russell, 1902 (U. S. G. 8. Ball, 199, pp. 38--, 59+, map). Snake River lava 
is here proposed as general term by which to designate the basaltic rocks that 
underlie by far the larger part of Snake River Plains and to a great extent form 
their actual surfaces. Tt Includes aldo the Java streams and associated cinder 
cones, etc, Which have descended lateral valleys or adjacent mtn slopes and 


united with the sheets of similar material extruded from numerous eraters on the 
plnins, When this extensive fm, is studied in detail, it will, 1 judge, be found 
practicable to separate It Into severs] distinct portions and to correlate some of 
these with sed. beds containing fossils nnd thus determine their precise geol age 
Estimated area covered by Snake River lava is in neighborhood of 20,000 sq. mi. 
[Mapped across southern Idaho trom Nampa to S. half of Fremont Co, over large 
part of Bingham Co., and N. part of Bannock Co] 8o fur as now definitely known 
there is but one lava eid in No. Am. of greater extent, namely, Columbian River 
lava In Snake River Canyon below Shoshone Falls nearly TOO ft. of lava in 
horizontal sheets are exposed, but whether this is max. thickness cannot be told 
As s rule the sheets of lava nre relatively thin, avernging perhaps 50 to BO fL, 
and widely extended. Is similar in all ita features to Columbia River lava, ‘Whe 
country separating these two areas of basaltic rock has not yet been geologically 
explored, aud while it is possible a direct connection btw, them may be di: 
it seems more probable they nre distinct and have somewhat different historic: It 
appears by fur the greater part of Snake Hiver lava is much younger, although its 
basal members seem to be of about sume age The principal part of Columbia 
River lava, ae shown by fossil leaves In associated sediments, is Mio. The older 
part of Spake River lava, as indicated by relation to Payette fm., ete, is also 
Mio. Much reliance should not nt present be placed in this correlation, The latest 
outpourbag& of molten rack over Snake River Plains occurred probably within 
recent times, and are perhaps not over 100 to 150 yrs old, 

J. P. Buwalda, 1923 (idaho Bur, Mines and Geol Pam, 5) Snake River lavas 
either overlie or are interbedded with Idaho fm. and He in central part of valley. 
They occur in thin sheets and in many cases mppenr very recent, having uneroded 
and fresh surfaces. 

V, R. b, Kirkham, 1931 (Jour. Geol, vol. 89, No, 3, pp. 201-238). Snake River 
basalt is interbedded with upper members of Idaho fm. ard Columbia Hiver basali 
(Mio.) discon. underlies Idaho fm 


"overed, 


H. T. Stearns (U. 8. G. S. W. 5. P. 774, in press) has mapped in detail n large 
part of area mapped in reconnaissance by Russell, and subdivided the 
hasalts into many newly named fms, His work showed that Snake River 
basalt as defined and mapped by Russell included basalt flows of Mio. 
Plío., Pleist, and Recent age. The U, S, G. S. uses the old name Snake 
River basalt ns a blanket term to cover undlff. basalt flows of these ages 
in southern Idaho, 


Snake River stage 
Pliocene: Northwestern Nebraska (Cherry County), 


E. H. Barbour, 1915 (Am. Jour, Sci, 4th, vol. 39, p. 87), described remains of a 
mastodon found near Burge, Cherry Co, in deposits “bordering m stream variously 
termed Snake Creek nnd Snake River," and stated: Latter name ia preferable, since 
it avoids confusion with Snake Creek and the Snake Creek beds in Sioux Co. 
“The beds around Burge are equiv, to the well-known Snake Creek, and it might 
he sufficiently distinctive, as well as associative, to eal] these deposits the Snake 
Kiver stage.’ 
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Snake River series, 
Permian (2): Northern Idaho (Orofino region). 
V. R. D. Kirkham, 1927 (Idaho Bur. Mines and Geol, Pam. 24, pp. 3-6) Snake 
River series (7)—Otzite, ecgL, sh.. ss, impure ls., and highly altered sehistose an 
you tear 


desitic lavas and greenstone schisi Exposed in Clearwater River C 
ra on lirhologie grounds to be an extension of Perm. rocks exposed 


Asahka M pper 
in Snake nnd Sulmon River Canyons farther W, and 8, Relations to Belt series 


not clear. 
Snaring formation. 
Upper Cambrian: Alberta (Jasper Park) 


300). Snaring fim 
1 mi 


P. E. Raymond, 1930 (Am, Jour. Scl, 5th, vol. 20, pp. 291, 
Yellow-weathering unfoasiliferous dolomites, exposed along the Snaring adi 
up the river from the bridge Resta on sh. containing trilobites belley 
Upper Camb. [On p. 300 be seems to include the sh.) The Snaring is probably 
n shallow-water, near-shore equivalent of upper part of Lynx fm. of Mount Robson 
Overlies Bosche le and sh. and utderlles Mons dol. (Lower Ord.). 


to be 


Snee sand. 


Drillers’ name, long in use, for a sind of Upper Dev. or early. Carbf. age, 
in western Pa. Lies lower than Nineveh 30-foot sand. Considered same 
as Blue Monday sand, 


Sneeds limestone lentil (of Everton limestone), 

Lower Ordoviciun: Northern Arkansas. 

A. H. Purdue and H. D. Mizer, 1016 (U. S. G. S, Eureka Springs-Harrisen folio, 
No. 202). Sneeda ts. tenttl—Basal beds of Everton 1s, in Hemmeddnp Hollow, 
2 mi, S, of Compton, Harrison quad. Typically exposed on Sneeds Creek Under 
lies (uncom) Kings Hiver ss. memb., of Everton and uncon overlies Powell Is 
Consists of sandy hard, compact dork-«drab mag. Is. in thick layers; lowest layer 
contains many pebbles of underlying Powell la. Grentest thickness 50 
Present only locally. 


ISneedville limestone. 

Silurian (late) ; Eastern Tennessee. 

J. M. Safford, 1856 (Geol, reconn. Tenn., ist Rept. p. 1507). Sneedvitfe 15,—DBand 
of gray Is. in eastern ‘tenn, 100 to 200 ft, thick, resting on variegated s«hiales, 
with fine ass. and containing iron ore, Lies lower than C€arbfí. or Dev, Mack sl 
Assigned to Dev, 

Replaced by Hancock ]&, Inter but better-established name, under which 
it hus been mapped over large arenas, Is of upper Cayuga age, 


Named for Sneedville, Hancock Co. 


Sneffels member (of San Juan tof). 

Tertiary (Miocene? or Oligocene?): Southwestern Colorado (Ouray dis 
trict). 

W. &. Burbank, 1980 (Colo, Sci. Soc, Proc., vol 


Juan tuf—Upper memb, of San Juan w in vicinity of Canyon Creek, Sneffels, 
and Ouray.  Overlies Canyon Creek memb, of the Sun Juan and is uncon 


p. 1811 Sneffele memb, of San 


overlain by Silverton volcanie series. Is characterized in lower part by unlform 
nature Of lava fragments of which it is composed, These fragments are mostly 
of felispar, 


of finely porphyritie lava containing numerous small phenoerys 
Cel, boda are much less common than in Canyon Creek memb, and are essentially 


nbsent in lower part Thickness 1,500 to 2,000 fM Becomes more heterogeneous 
in upper part as base of Silverton volcanic series fe approached. On the whole 
the memb, ig characterized by many light-colored beds of reddish or pinkish rone. 
At many placeg the breccia nf base of Sneffele memb. is of reddish color, Rangir 
from 700 to 900 fr, below top of Sneflelk memb, there i» locally an andesitic 
flow, or several flows, interbedded in the memb, which range in thickness from 
25 to 50 ft. These flows are of darkgray or reddish color and characterized by 


amycdaloidal and scorinceouw topes. 
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Sninbar limestone, 

Pennsywlvaninn:; Eastern Kansas and northwestern Missouri. 

R. C. Moore, 1932 (Kans, Geol, Soc, 6th Ann. Field Conf. Guidebook, pp. S5, 90, 
91) [See under Schubert Creck le. and Swope fm.) Named elsewhere in this 
Guidebook by Jewett. 

J, M. Jewett, 1992 (pp, 99, 101, 103 of book cited above}. Sniabay ta. will be pro 
posed by N. D. Newell to replace "Hertha" as used for 18, at base of Kansas City 
fm. at Kans City It extends from Kansas City and beyond to near Linn-Bour 
bon Co. line, ‘Thickness at Kansas City as much na 12 ft, but where present in 
Kans. it is generally less than 8 fr. Is memb, of Swope fmi, underlying Elm 


Branch sh. and overlying Mound City sh. 

J. M. Jewett, 1933 (Kans. Acad. Sci. Trans, vol. 50, p. 134). ASniabar te. at Kansas 
City has long been called Hertha, Dut writer has found this ls, pinches out near 
Linn-Bourbon Co. tine and that the Hertha is really the Bethany Falis. ‘The 
Bninbar pinches ont to 8S. Named for Sniabar Creek In Mò., E. of Kansas City. 

N, D. Newell, 1935 (Rane, Geol, Surv, Bull. 21, p. 25) Lower memb. of Hertha I» 
well developed in NE. Kans, and adjoining parta of Mo., ia here termed Sniaday 
fx,, from exposures nlong Snlabar Creek, SI part of Jackson Co, NW, Mo It 
consists of thick bedded ferruginous fnne-grained Is., generally drab or gray when 
fresh, weathering brown.  Uppermost part is granular Generally consists of a 
single bed. Averages G ft. thick in Minmi Co. Kans. Rather unfossiliferous 
Upper memb. of Hertha is Schubert Creek 1s. of Jewett. A characteristic exposure 
is ‘4 mi N, of Knobtown, Jackson Co Onteropse nt 4 places [described] in 
Minmi Co, but does not outcrop in Johnson Co. [See mso under Hertha bs, 1935 
entry. ] 


See Kans.-Nebr. chart compiled by M, G. Wilmarth, 1936 
R. €. Moore, 1986 (Kans, Geol. Surv, Bull. 22, p. 80), discarded Sniabar 1s 


Sni Mills limestone. 
Pennsylvanian: Northeastern Kansas (Jackson County). 
R. €, Moore, 1936 (Kans, Geol Soc. 10th Ann. Field Conf, Guidebook, pp. 19, 20) 
Sni Mille li—Gray or thin band of calc, fossiliferous marl; “breecinted” and 
Algal in thicker phase, Thickness 0 to 1 ff In lower part of Bourbon fm., 
higher than Warrensburg sw (Derivation of name not stated, but p. 18 men 
tiona "Stop 2. Sai Mills."] 


Snoqualmie granodiorite. 

Miocene; Central Washington (Snoqualmie quadrangle). 

G. O. Smith and F. C, Calkins, 1906 (U. & G. S, Snoqualmie folo, No. 139) 
Snoqualmie granodiortte.—MBatholtb of massive granodiorite and granite, exposed 
about headwaters of Snoqualmie Hiver. Intrudes Guye fm. nnd Keechelus andesitic 
series, both of which are Mio, Age must be late Mio. or post-Mio. 


Snowbank granite, 

Pre-Cambrian (lower or middle Hnronian): Northeastern Minnesota (Ver 
milion district), 

N. H. Winchell, 1899 (Minn. Geol, Nat, Hist. Sarv. Final Rept., vol. 4) Snowdank 
Lake granite 1s intrusive into upper Keewatin 

C. R. Van Hise and C. K. Leith, 1011 (U. 8. G. 8. Mon, 52, p. 196). Snombenk 
granite is confined to Snowbank Lake and vicinity Varies from Üüneuralned to 
coarse-crained, the mediom-grained facies being most abundant; porphyritie facies 
also occur, Mineralogically it varies from normal mica and hornblende granite 
to augite granite and syênite, Intrudes Ogisdke cgl. and Knlfe Luke sl 


'Snowbaunk Lake granite. 
Same as Nuowbank granite, 


Snowbird formation. 

Lower Cambrian: Western North Carolina and eastern Tennessee, 

A. Keith, 1904 (U. 8. G. S. Asheville folio. No, 116, p. 5 and colammar section), 
Bnotebird fm.—Malnly fine and coarse qtzlte, With this are interstratifed beds 
of cgl. and arkose and subordinate Inyers of gray and black sl. Some of qtxites 
contain much feldapar in smal grains, while others contain little but quartz 


2020 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


grains. Most heds are light-colored, white or gray, but there nre considereble 
variations in this respect. Southwest of Max Patch Mtn the lower layers are 
dark bluish gray, due to presence of oxides of iron btw. the quartz ins, When 


considerably weathered the iron oxides give the rock a rusty-brown or red color. 
In vicinity of Stackhouse they are dark gray, and on waters of Shelton Laurel 


Creek the bluish-gray and black layers are of frequent occurrence The erkose 
beds which Me at base of fm. nre either ight gray or reddish, varying with color 
of feldspar fragments. Thickness © to 5.000 ft jasal fm. of Camb yetem. 


Underlies Hiwassee sl, Rests on pre-Camb. crystalline rocks 


Named for development in Snowbird Mtn, on bdy btw. Cocke and Haywood 
Counties in Mount Guyot quad., N. C. 


Snow Creek porphyry. 

carly Tertiury(?): Central Montana (Neihart district, Casende County) 

P. A, Schafer, 1955 (Mont. Bur. Mines and Geol, Mem. 12, map, pp. 10-15). Snow 
Creek (Neihart) rhyolite or quartz porphyry.—The rock called Neihart porphyry by 
Weed forms large intrusive mass exposed continuously from vicinity of I X. L. 
mine across lower end of Poverty Ridge, a short distunce above function of Snow 
and Carpenter Crecks, across Carpenter Creek near mouths of Hegener and 
Mackey Creeks, and extending to divide at heads of those creeks. Can be traced 
3 mL Crosseuts Pinto diorite and the gneiss. Is probably early Tert 


Snowdrift sandstone, 
Pre-Cumbrian: Northwest Territories, Canada. 


C. Lausen, 1929 (Canadian Min, and Met. Bull. 202, p, 378) 


Snow Fork limestone, (In Allegheny formation.) 
Pennsylvanian: Southeastern Ohio. 
E. Orton, 1878 (Ohio Geol Surv., vol 3, pp. S80, 897, pls, opp. pp. 889, 921 
Snow Pork [I5.—DBuff ts in Coal Measures, about 20 or 30 ft. above the great wl 


seam of Hocking Valley and stratigraphically btw. Norris and Hanging Kock lss 
aater repts state it is same as Norris and Lower Freeport. l 


Named for Snow Fork of Monday Creek, Hocking Co. 


Snow Hill marl member (of Black Creek formation), 
Upper Cretaceous; Coastal Plain of southern North Carolina and eastern 
South Carolina. 
L. W. Stephenson, 1023 (N. C. Geol, and Reon, Surv. vol. 5. pt. 1, pp. 9-10) Seow 


Hill vale, mart menmdb.—Laminated sands and clays interstratitiod with layers or 
lenses of more or less calc, greensand and marine clay, some of which contain 
on abundant marine fauno, as at Snow Hill Ta largely a calc. deposit Top 


memb, of Black Creek fm 
Named for exposures at Snow Hill, Greene Co., N. €. 
T8nyder shale, 
An abbreviated form of Snyder Creek sh.. employed by €, [R] Keyes 
Snyder sands. 
Snbsurface sands of Che 
shallow sandy being correlated with Elwren ss. of Malott, and the lower 


ter (Miss) age in Ind, the higher one (Snyder 


one (Snyder deep sand) being correlated with Mooretown as. of Cumings. 


Snyder Creek shale. 
Upper Devonian; Central Missouri, 
J. A. Gallaher, 1900 (Mo. Geol. Surv, vol. 12, p. 153), Snyder Oreck ahales.—Shalk 
overlying Western Hamilton or Callaway Is. and older than Genesee blaek si 
Limited almost exclusively to Callaway Co. 
C. R. Keyes, 1902 (Geol. Soc, Am. Bull, vol. 13, p. 285). Snyder ahalea.—Green and 
blue shales, HO ft. thick, highly fossiliferous, Immedintely underlie Chouteaw bs. 
on Snyder Creek and overlie Callaway Is. 
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According to M. E. Wilson, 1922 (Mo, Bur, Geol, and Mines vol. 18, 2d ser.), 
this sh. outcrops in Boone, Cullawny, Montgomery, and Warren Counties. 


E TR Branson, 1928 (Mo. Bur. Geol. and Mines vol. 17, 21 ser, pp. 38-46). Snyder 
Creck sh, is overlnin uncon, by Sylamòre &8, over most of ite extent, but Chouteau 
lš. Burlington 15., and Cherokee sh. are occasionally in contact with ft, 


Named for exposures on Snyder Creek (probably sume as Craghead Creek}, 
which flows through Snyder farm, Callaway Co, 


Suyder Hill formation. 
Perminn: Southeastern Arizona (Whetstone Mountains). 


A. A. Stoynanow, April 20, 1936 (Geol, Soc, Am. Bull., vol 47, No. 4, pp, 530-5 
538) nyder Hill fm.—1n Whetstone Mtns, above the Is. with Manzano faunas 
nre thimbedded, very fossiliferouw black ls. beds with wide ny of gastropods 

large and small. ‘These black bs, beds are placed at base of Snyder Hill fm., om 
basis of their fauna. As defined at pr nt the Snyder Hill fm. ia a rather 
empirical unit. Its strat. position has been established as btw. beds containing 
Manzano fauna and beds containing fauna of memb. B of Kaibab fm. As yet 
no area has been located in which the entire Snyder Hill fm. is present. Thickness 
unknown. but estimated btw. 200 nnd 500 ft. Type loc. is Snyder Hill, an Jsolated 
hill, surrounded by Cret. deposits, 10-- mi. SW. of Tucson. Base of fm. is not 
exposed there Top beds in type loc, are gray lss, carrying wilicified bryozonn 
reefs, [Assigned to Perm, and placed below Chiricalun Is.) 


Sunyderville shale. (In Oread limestone.) 
Pennsylvanian: Southeastern Nebraska, eastern Kansas, and northwestern 


Missouri. 

G. E. Condra, 19 (Nebr. Geol, Surv, Bull, 1, 24 ser, pp. : 
ah., in Oread Ix. memb., is largely argill; in most exposures its upper part ix 
biuish or grayish and lower part i» reddish. Thickness 11 ft. in SE, Nebr. 15 to 
17 fe. in NW. Mo, and 12 to 16 ft. in Kans, Underlies Leavenworth ls. and 
overlies Weeping Water Ia. Named for exposures in Heebner Creek. E, of Snyder- 
ville quarry, locuted btw. 3 and 4 mi, W, of Nebawka, Nebr, 


238), Snyder 


Sobrante sandstone, 

Miocene (lower): Western California (San Francisco region). 

A, €, Lawson, 1914 (U. S. G. S. Sun Francisco folio, No. 193). Sebrante 88.—8*., 
mewhat variable In character, but prevailingly fine-grained and light-colored 
though it shows local ferraginous staining. Some beds are gritty and some flaggy. 
Nenr bawe a bed of volennic ash that ranges in thickness from n few in. to 20 or 
more ft, Is basal fm. of Monterey group. Thickness 400 ft. Underlies Claremont 
sh. and uncon. overlies Tejon fm. Named for exposures on Sobrante Ridge, Contra 
Costu Co. 

In 1918 (Calif. Univ. Pub., Dept. Geol. BulL, vol. 11, No, 2, pp. 54-111) B. L. 
Clark proposed to restrict Sobrante ss. to upper 8) to 100 ft. of Lawson's 
Sobrante ss, or to beds containing Arca montereyene fauna, and to trans 
fer the lower (and uncon.) part to San Lorenzo (Olig.) or Agasoma 


gravidum zone. 


Sockanosset sandstone. 
Pennsylvanian: Eastern Rhode Island (Providence County). 
J. B. Woodworth, 1899 (U. S. G. S, Mon. 33, pp. 124, 159-103). Nookanossct ass,— 
Ses. and conzlomeratic beds, well exposed In Sockanosset Ridge E. and W., of 
reservolr near Providence. Overlie Pawtucket shales, both of which are included 
in Cranston beds, and belong to Kingstown series of Foerste. 


Socorran series. 
A term applied by C. R. Keyes (Sei, n. 3,, vol. 23, p. 921) to 300 ft. of Miss. 
las. In SW. N. Mex., said to underlic his Ladronesian series (shales) and 
to overlie Dev. Iss, 
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Sodus shale member (of Clinton formation) 


Silurian: Central and western New York. 

J. M. Clarke, 1908 (N. Y. State Mus. 2d Rept. Dir. Sci. Div, 1905, p. 12) [Bee 
under Irondequoit [s,] 

€. A. Hartnngel, 1907 (N. Y. Stute Mus. Bull. 114, pp. 5 
green sh. 24 ft. thick, forming basal memb. of Clinton fni Im Rochester and 
Ontario Bench quads. Underlics PFurnaceville ore and rests on Medina fm. [In 
Niagara quad. is 2!6 to 6 ft. thick] 

G. H. Chndwick, 1908 (Scl, n, &, vol, 28, pp. 348-348) The Furnsceville ore bed lea 
in ond not below the Wolcott Is, [Bee further under Zurnacecitle iron ore.) 

A. W. Grabau, 1013 (Geol. Soc. Am, Bull, vol. 24, pp. 461—403), included Sadue ah. 
in Medina, but all published repts by other geolozists include it in Clinton 

M. Y. Williams, 1914 (Canada Geol. Surv. Summ. Rept. 1913), stated that Wolcott 
lx, of Niagara escarpmett rests successively on Sodus sh., Thorold ss, and Cabot 
Head eh. 

G. H. Chadwick, 1918 (Geol. Soc. Am. Bull., vol. 29, pp. 
stricted to beds as developed at type loc, of Sodus sh., which are shown to be 
younger than Sodus sh. of repts, the beds separating this redefined Sodus kh. from 
Thorold ss., being named (descending) Sterling Station ore, Reynales la, Furnace- 
ville ore, Bear Creek sl... Martvitk and Maplewood sh "Hartnagzel denned 
this name as from town of Sodus [Wayne Co.], "where this division i» well shown 
in vicinity of Sodus Bay; but, misled by Hall's error, he extended it to the basal 
or Maplewood sh. at Rochester,’ [Chadwick also stated that his Bear Creek and 
Maplewood shales nre below water around Sodus Bay; that bis restricted Sodus sh 
ig 18 ft. thick at Rochester and 55 ft. at Sodus; and that Hartnagel’s Sodus sh. at 
Rochester is the much older Maplewood and Bear Creek sha ` further 
explanation under Maplewood sh.) 

I. O. Ulrich, 1922 (Md. Geol, Surv. Sil. vol, p. 247), adopted Chadwick's 1918 classi 
flention of the Clinton of N. Y., but showed true Sodus sh. absent at Rochester 

W. Goldring, 1981 (N. Y. Stnte Mus. Hdb. 10, pp. 317, $20, 327), placed Sodus sh 
below Wolcott Is. and above Bear Creek gh. ; included im it, at base, Sterling Station 

ore; stuted it consists mainly of purple sh. with thin lnyers of highly fessiliferoua 

pearly Is.; that it is absent at Rochester; and that it ja 40 ft. thick at Wolcott, 

Wayne Co.. 31 ft. at Lakeport, Oneida Co., and 55 ft, or more at Sodus, Warne Co 


m) Sodus sh.—S5oft bright 


521-305). Sodue sh. re 


Soldado Rock formation. 


Bocene: Trinidad 


C, Sehuchert, 1935 (Met. geol. Antillexn:Caribhenn region, p, TOL) 


Soldier Creek shale. (In Wabaunsee group.) 


Pennsylvanian: Northeastern Kansas and southeastern Nebraska 


J. W. Beede, 1808 (Kans. Acad. Sci. Trans. vol. 15, p, 30), Soldier Creek ah,—Sh., 
very aren, and moderately fossiliferous, 40 ft. or less thick, Included in Upper 
Coal Measures of Shawnee Co, [From statement on p. 28 appears to underlie 
Wakarum bs and overlie Stanton Is. The Ix, underlying Soldier Creek sh. has for 
several years been known to be Burlingame ls. (sce Condra, Nebr, Geol. Surv.. $ 
ser, Bul, 1, 1£ ) which is much younger than Stanton 1; and the Oct, 19? 
revised Classification chart of Penn, of Kana and Nebr, by R. €, Moore and G. E 
Condra, defined Soldier Creek sh. ns basat bed of Humphrey sh., and as underlying 
Wakarusa 1s. und overlying Burlingame 1s.] 

G. E. Condro, 1035 (Nebr. Geol Surv. Paper No. 8, p. 10), dropped Humphrey sh. 
from his cl ileation and stated that Soldier Creek oh. fm. underlies Wakarusa 


Ix, fni. and overlies Burlingame ls. fm. 
R. C. Moore, 1936 (Kana, Geol, Surv, Bull, 22, pp. 218-221). Soldier Creek sh. 
underlies Wakarusa ls, and overlies Burlingame ls, Beede's origina) Wakarusa ls 
is unit here called Reading 18.. and Wakar lg. as now defined by us 
by Condra, was included in upper part of Beede’s “Stanton” {= Burl ame) Js 
It is apparent, therefore, that name Soldier Creek is transferred to n sh. that Iles 
below that originally signified Present application of Auburn sh. is synonymous 
with Beede'& Soldier Creek sh. The Soldier Creek sh. is a bluigh to bluish 
clayey to sandy or silig micacvous unit locally containing a little ss. and a thin coal 
In upper part In a few places marine invertebrates occur nt top. Thickness 15 to 
25 ft. in southern Nebr. and part of northern Kans.. but near Kansas River and 
southward for many mi, it is less than 6 ft. thick; in southern Kans. it is 12 to 


ge, mainly 
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18 ft. thick; minimum 2+ ft. Type loc. not designated, but presumably it Is on 
“Big and Little Soldier Creeks about 3 mi. from Silver Lake,” Shawnee Cù., Kans. 
See Kans.Nebr. chart compiled by M. G. Wilmarth, 1936. 
tRoledad division, 

Miocene (upper): Southern California (Los Angeles County). 

O. H. Hershey, 1902 (Am. Geol, vol 29, pp. 349—372). Soledad div.—Grnvel and 
sand, chiefly granitic, with lava pebbles and cobbles Jeas abundant than in Lang 
div., and liner and more evenly bedded. Supposed to be marine. Thickness 3,000 ft 
Conformably underlies Saugus div, and conformably overlies Lang div. 

W. S. W. Kew, 1924 (U. & G. S, Bull, p 8S1) The “Soledad div” of Hershey 
is now thought hy writer to be equiv, in greater part at least, to upper part of 
Mint Canyon fm, (upper Mio.) of this rept. 


Named for exposures in Soledad Canyon, near Saugus, Los Angeles Co, 


Solednd beds. 
Cretaceous: Mexico, 
E. Harrmann, 1913 (Deutsche geol. Gesell. Zeitselir., Bd. 65, Monateb, 1, p, 25). 
Soledad group. 
Miocene (lower) or Oligocene: Southern California (Los Angeles County). 
D. S. Jordan, 1919 (Leland Stanford Jr. Univ, Pub, Univ. ser,, Fossil fishes of south 
ern Calif., pp. 3-5). Soledad group.-—Ses. and shales; the asa. of pale-yellow color, 
also soft White sss, and rather fine white shaly ss, Consideratly older than the 
diatomaceous deposits referred to Monterey, which are sometimes segregated under 
name Puente. The fish fauna is older than Monterey and of lowest Mio, or possibly 
Ol. age, Well developed about Soledad Pase, in extreme N. part of Los Angeles 
Cò., about 40 mi. N. of Los Angeles, 
Soledad volcanic conglomerate member (of Catahoula tuff). 
Tertiary (lower Miocene or Oligocene): Southwestern Texas coastal plain 
T. L. Bailey, 1926 (Univ, Tex, Bull, 2645, pp, 65, 80-89, 178-179), Soledad memi 
Gueydan fm.—Interbedded frinble grayish-pink trachyan 


tufs, pumice-pelible egl& or lapilli bela, coarae to fine vol 
eas. nnd tuffaccous s 


0i 


"Ite or acid andesite 
canic cgis, and volcanic 
Middle memb. of Gueydan fm, ['Thicknestes in sections 
33 and 55 fL]  Underlies, conformably, Chusa memb. of Gueydan fm, and overlies 
Fant memb. of Gueydan., Assigned to Olle. because it correlntes with lower part 
of Catahoula ss Named for fact Soledad Hills, in western Duval Co, are 
composed of this memb, 


The Gueydan fm. is same as Catahoula tuff, and “Gueydan” has been dis- 
carded by both Tex. Geol, Survey and U. S, Geol, Survey. 
Soledad rhyolite. 

Tertiary (9): Southern New Mexico (Dona Anu County). 

K, €. Dunham, 1985 (N. Mex, School Mines Bull. 11, pp. 53, 56). Soledad rhyotite, 
lows 2,500 ft. thick.  Overlies Cueva rhyolite Exposed in mtne adjacent to 
Soledad Canyon, its type loc. Covers greater part of the lava Amid and occupies 
surface area of 35 sq. mi. In absence of evidence assigned to Tert. 


Soleduck formation. 
Cretaceous (7): Northwestern Washington (Olympic Peninsula). 

Hard gray ss. and finty slates of N, slopes of the Olympics, At N. is mostly 
hard gray ss. but nearing the Soleduck, nnd btw. the tributaries of that stream 
it is chiefly finty dark-colored sl, though soft carbonaceous shales are exposed 
on S. slope of ridge that separates main channel of Soleduck from its northern 
fork: the sl. weathers iron-rust color, From Soleduck Springs S. to top of Sole- 
duck-Bogachiel divide the fm. is alternating very hard to soft sh. and as, Thick 
ness 20,000+ ft. Rests uncom. om Bognehie] fm, No fossils, but believed to be 
Cret. [In this same publication Reagan mapped the Pliocene plutonic rocks as 
Soleduck fm., thus using Soleduck in 2 senses.) 


A. B, Reagan, 1909 (Kans. Acad. Scl Trans., vol, 22, p. 161). Soleduck fm— 
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Soleduck formation, 

Pliocene: Northwestern Washington (Olympic Peninsula) 

A. B. Reagan, 1008 (Kans, Acad. Sei, Trans. vol, 22), mapped the Pie, plutonic rocks 
insula as Aoteduck fm, and miso applied Seleduck fm. to n great 
and sl, of Cret, (7) age in the same region 


of Olympic Pe 
thickness of sg, 


Solen beds. 
Miocene (?): Northwestern Oregon. 
E, D, Cope, 1580 (Am, Nut, vol. 14, pp. 457-458, and Am, Phil, Soc. Proc, wol, 19, 
p. 62). Solen beds Extensive tertiary deposit rich in Mollusca, which i» geually 
interrppted by the central elevations of the mountain axis. The unpublished 
notes of Prof. Condon, formerly State Geologist, refer them to upper Mie, under 


the name Nolen beds, [Paleontologie name.] 

W. H. Dall and G, D. Harris, 1802 (U. 8, G. 8S, Bull, $84, p, 321) Astorin group 
Includes Solen bed of Condon 

K. Arnold and H. Hannibal, 1918 (Am, Phil. Soc. Proc, vol, 52, pp. 578, 601-605), 
correlate Solin beds of Condon with Empire fr, Astoria ss, and San Lorenzo or 
basal Astoria, which they assigned to Olig 


Solen limestone, 
Middle ( *) Devonian: Iowa, 
See Solon la, 


Solitarto slate. 
Pres Cumbrinn: Central northern New Mexico (Las Veras region) 
C, [R.] Keres, 1915 (Iown Acad. Scl. Proc., vol. 22, pp. 257-250; Conspectus of geol 
Im», of N. Mex, po. 4, 11) Solitario alatex —Extensive sectio of tilted Archeo 
sole beds lying above the main ls. exposed in Solitario Mtn, NW. of Lax Vesar 
Thickness 800 ft 


Solitario formation. 

Upper Ordovician (?): Southwestern Texas (Solitario Peak) 

WwW. A. J. M. Van der Gracht, 1931 (K. Akad. Wetensch., Amsterdam Verh Afd. 
Natuurk, Decl 27, No. 3, table Ve, p. 64). The table of tm», furnished this author 
by C. L. Ba describes "15 or 20 ft of bright-zreen siliceous and clay shales* 
brw. the Mar. 

Ij, H. Sellards, 1% 


Solits 


illus and Caballos, which bs designated as the "Solitario fm,’ 
(Univ, Tex. Bull, 32: 
rio uplift is a green sli, the max. observed thickness of which does not exceed 


p. 70 Overlying Maravillas chert in 


25 or 50 ft. This sh., lying btw. these heavy cherta and the Dev, [7] novaculite, 
is but imperfectly exposed aml as s rule is seem only ms s grox-Oovered slope 
btw, these 2 fms. Best exposures seem were in fault blocks in SW. and NE, parts 
of the basin A similar sh. of lesser thickness is locally present in Marathon 
uplift, btw. Maravillus chert and Caballos novaculite 


Solitude granite. 

Pre-Cambrian: Central Arizona, 

F, L Ransome, 1908 (U. S. G. S. P. P. 121 Solitude granite Granite and museo 
vite granite, Toteudes Pinal schist, which te overlain by Apache group. One area 
lies at head of Solitude Guich, Globe quad, 

Solomon gypsum. (in Sumner group.) 
Permian: Central Kan: 


G. P. Grimsley, 1899 (Univ, Geol, Surv. Kans., vol. 5, pp. 55-61). (On p. 58 Grime 
ley gave n geol, section at Solomon gyp. mine, Dickinson Co, showime 7 beds of 
gyp. separated by ab. or by is. On p. 61 the text beneath the heading "Other 


exposures" begins with; The lower gyp. horizon which, for convenience of de- 

of the Dillen mii], where 
5 ft. of rock la exposed covered with 5 ft. of dirt. This locality i 2 mL W. of 
Hope shaft and the rock ia 10 ft. lower, ] 


C, S. Prosser, 1902 (Jour. Geol, vol, 10, p. 717) “Solomon 


seription, may be called Solomon gyp., outcrops 14 mi 


of Grimsley lies 
100 ft, lower than "Greeley gyp." of Cragin, both occurring in tower part of Marlon 
Im. At Hope, in SE. part of Diekinson Co.. the Greeley zyp. and Hope gyp. occur, 
separated by 100 ft. of shales and Iss 

I, Perrine, 1918 (A. A, P. € Bull, vol. 2, pp. 73-90) Solomon gyp. of Dickinson 
Co. Iles 100 ft. lower than Greeley gyp. of same Co, 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 2025 


Solomon seltist. 

Pre-Ordovician (7): Northwestern Alaska (Seward Peninsula). 

P, S. Smith, 1910 (U. S. G. & Bull. 433, pp. 50-53, ete, maps). Solomon schist.— 
Highly metamorphosed quartzose and calc, achists, with some interbedded 185 
numercts quartz veins, Öf pre-Ord, (7) age Oldest fm, in Solomon and Cas 
pogo quads. Underlies Sowlk 1s., probably uncon. Exposed along Solomon River, 


Solomon Creek member (of Seguin formation). 

Eocene (lower) : Southeastern ‘Texas, 

F. B. Plummer, 1988 (Univ. Tex. Bull 3232, pp. 530, 575, 576, S77) Solomon 
Oreck memd.—Lower memb, of Seguin fm, Consists of gry laminated silty 
clay, tne, uniformly grained gray sand containing large fat, rouzh-surfauced enle 
concretions from 1 to 12 ft. long and from æ few in. to several ft, thick, and 
layers of sity carbonaceous clay containing plant remains, sulphur and gy 
crystals Carries no lignite beds, Type loc. in Solomon's Creek, 6 mi, 8, 25° 
of igin, Bastrop Co. 


Solomon's Corner limestone. 
Lower Ordovician (Beekmantown) : Quebec 
T. H. Clark, 1984 (Geol Soc, Am, Bull., vol, 45, No, 1, pp. 6, 1). 


Solon limestone. 

Middle (?) Devonian; Central eastern Iowa 

W. H. Norton, 1897 (Iowa Geol, Surv, vol, 6, p. 148) Bolon substage. (Only 
delnition is use of nnme in table for basal part of Cedar Valley ]&, anderlying 
Mason City substage of Cedar Valley and overlying Wapsipinicon Ds.) 

C, [R.] Keyes (Iowa Atad. Sci. Proc, vol 19, p. 149, 1912, and vol 20, p. 206, 
1913). Solon fterrune.—Consistà of 15 fr of gray shaly le, containing Megisto 
erinus&, underlain br 10 ft, of compact bluish Is. containing P^illipsastred. Over 
Jain by Rapid is, div. of Cedar Valley and underl!Hün by Wapsipinicon ls. 
Included tn Senecan. 


Named for Solon, Johnson Co. 


Solsberry formation. 

Mississippian: Southwestern Indiana, 

FW, C. Greene, 1911 (Ind. Acad. Sci. Proc, for 1910, pp, 275, 281). Soeleberry fm 
[Definition not clear, but seems to apply mame to all Miss, rocks In western Monroe 
and eastern Greene Counti above Mitchell 18. and uncon. underlying the Peun 
As thus used it includes most of Chester zroup.] 


Named for Solsberry, Greene Co, 


Solaville member. 

Middle Devonian: Central New York, 

G. A. Cooper, 1930 (Am. Jour. Bei, Sth, vol, 19, pp. 123, 219--).  Solsville memb. 
of Marcellus fm.—Sandy sh. fine ss, and a cule, sa., 45 to 90 ft. thick, transi 
tional into underlying Bridgewater sh. memb, of Marcellus in Chenango and 
Unadilla Valleys. Overlain by Pecksport memb. of Marcellus, Characterized by 
typical Hamilton fossils in an unusual assemblage, ["Common forms" are lete.) 
Forms ridges on sides of hills N. of Solsville [Madison Co.]. Type 
falls in Woods gully, 2 mi, NW. of Solaville. Also occurs in Reilly's quarry, 
4 mi. NW, of Bridgewater, Not known W. of Pine Woods, Morrisville quad. 


rection is 


Somerset shale member (of Warsaw formation). 

Mississippian: Southeastern Kentucky. 

C. Butts, 1022 (Ky. Geol. Surv., ser. 6, vol. 7, pp. 89, 104). Somerset sh, memd— 
Cnic, sh. or shaly Is. with variable amount of highly fossiliferous Is. of usual 
Warsaw (“Harrodsburg”) type intercalated in it in thick and thin layers. 
Thickness 10 to 50 ft.; 20 ft. at Somerset, Lies near top of Warsaw fmm., but 
atratigraphically lower than Garrett Mill ss, memb. Is overlain by a few ft. of 
thick-bedded 18, containing Warsaw fossils, and above this ta, lies St. Lonis ts. 
Named for Somerset, Pulaski Co, where it is well exposed in B. R., cut a short 
distance N, of R. R, station, 
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Somerset member. (In Poltsville formation.) 
Pennsylvanian: Southern Illinois (Saline County) 
T., E. Savage, 1027 (Am, Jour, Scl, 5th, vol. 14, pp. 311-312), Somerset memb. of 
Corbondale [m —'"Phose Peon, strata in southern. UL whieh ocear btw. Curlew la. 
ond Murphysboro or Davis coal, which were formerly included in Tradewater fm 


tamerset, Saline Co The U, S, Geol, Survey 


Named for exposures in vicinity of 8 
draws top of Pottsville fm. at base of Murphysboro conl These beds therefore 
belong to Pottsville fm. of most authors.) 


Somerville limestone. 
Pennsylvanian: Southwestern Indiana. 
M, L. Fuller and G, H. Ashley, 1902 (U. &. G. 5. Ditney folio, No. S4, p. 2), 


Somerville fm—Ls., 30 ft. thick, with eh, memb, In middle Overtain hy Ditney 
fm. and underlain by Milersburg fm 


The Ind. Geol. Survey now includes these beds in Shelburn fm. (See Oum- 
ings, Hdb, Ind. Geol, pt. 4, Sep. Pub. 21.) 


Named for Somerville, Gibson Co 


{Somerville slate 

Carboniferous or Devonian: Eastern Massachusetts. 

G. R. Mansfeld, 1906 (Harvard Coll. Mus. Comp. Zool, Mull, vol 49, weal, wer. vol 
No. 4, pp, 106-197) Somerviile st, | Uthologically similar ro recognined 
amd. slates of the [Boston] region and markedly dissimilar to known Carht 

rocks of neighboring aress, especially to those of Narragansett Basie 
I’, H. Lahee, 1914 (Am. Jour. Sel, 4th, vol, 37, p. 316) Somerville states, 2,300 ft 
thick, grade into onderlying Squantum filllte of Roxbury cel. through transition 


beds of shales or slates, sss., and cgis. 200 to 300 fr, thick 
B. K. Emerson, 1917 (iU. & G. S. Et 


Somervili 


mapped the rocke at and nround 
Cambridge sl., and the naue "Somerville sL” has been discarded. 


T 
Somerville granite 
Pre-Cambrinn: Northeastern Virginia (Fauquier County) 


J. T, Lonsdale, 1927 (Va. Geol, Surv, Bull 30). Somerville granite, typically 


developed near Somerville Is course inel hiotite-museovite granite, massive, 


pegmatitie, of prenmb, or Camb 
granite. 

A. T. Jonas, 
granite at and around Bomervile, Pauquler Co, as pre«Camb, and 
into Glennrm series (Algonkjan?) 


and closely related to Locust Grove 


1928 (Va. Geol Surv. prel. ed. of geal map of Va.), mapped the 
intrusive 


Sonoma tutt. 
Pliocene: Northern California (Sonama County). 
V, C, Osmont, 1904 (Calif. Univ, Pub, Dept. Geol Bull, vol 4, pp. 39-87) 
Sonoma tuff.—Andesitie in character and interbedded with thin 


of basalt, 
and with s and yolcunte cela, to W., where it iw af Huviatile origin. To E. |e 
interbedded with voleanic um 
R 


$. ond breccias and is largely of aeolian origin 
cohformably on Mark West andosit: "'htekness 1,700 ft 


Probubly named for exposures in Sonoma Mtns, Sonoma Co 


Sonoma group. 
Sonoma volennies, 
Plioecenez Northern California (north of San Francisco Bay region). 

R, E. Dickerson, 1922 (Calif. Aend, Scl Proc., 4th ser., vol LI, No. 19, with mags). 
Sonoma group.—Baralts, &ndesites, rhyolites, tuff-breecia, fin mained tuf, and 
other S Generalized section running N. from Adobe Fort to Petaluma Rese 
volr shows following sequence (descending sasalt, tuff, basalt, cet, basalt, Neo 
Aipparion gidieyi beds, 


nnd wW, resting uncon, on Petatumn fm Inefades BSonormmn 
tuf, Mark West andesite, and St. Helena rhyolite of Oamont Ie overinin by Miller 
lon fm, In Pinole syncline i8 known as Pinole tuff The tuffaceous facies of 
Sonoma group are represented as interbedded tuff members of marine Merced group 
R. R. Morse nnd T. L. Bailey, (Geol. Soc. Am, Bull, vol. 46, No. 10, pp. 1437 
1455). Sonoma volcanics overtic, with angular uncon.. Petaluma fm. in Petaluma 
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it. and are probubiy- Merced fm. Neohipparion gidleyi occurs in Petaluma fm., 
nnd not in Sonoma group. [On map the Sonoma i» assigned to upper or middle 
Jio. ; but in text authors seem to Incline to middle Prio. 1 


Named for typical exposures on W. flanks of Sonoma Mtns, Sonoma Co. 


Sonora sandstone. 

Mississippian: Southeastern and central castern Iowa and northwestern 
Illinois (Carroll County), 

C. R. Keres, 1895 (Town Geol, Surv. vol. 3, pp. 320, 344—350). Sonora 88,—8Bandy 
mg. b, S ft thick, forming top memb, of Augusta Is. in Lee Co., Iowa.  Overlies 
Warsow shales and woderlies St. Louis le, Named for Sonora quarries, on Ill. side 
of Miss, River, opp. Nashville and below Belfast. 


According to F. M. Van Tuy! (Iowa Geol. Surv. vol. 20, 1925, p. 295) this is 
an aren. facies of Spergen fm., 20 ft. thick, and was formerly quarried 


extensively in Mi River bluff 1 mi. S. of Sonora, Carroll Co, NW, Ill, 


where it underlies St. Lonia Is, and overlies Warsaw sh. 


Sonora shale 
leungsylyunian: Missouri, 
C. [R.] Koyes, 1015 (Iowa Awd, Sel. Proc, vol 22. p 
Shales, 100 tt. thick, underlying Cherokee sh. and overlying Chester in. Mo 
Is h 
Derivation of name not stated, 


Sonor lerrane,— 


asal part of Cherokee sh, 


Sonora formation. 
Cretaceous: Mexico, 
W. F. Foshag, 1034 (Econ, Geol, vol. 20, No. 4, p. 334). 


Sonyea. 

Upper Devonian: Western New York (Genesee River region). 

G, HW, Chadwick, 1933 (Pan-Am. Geol, vol. 60, No. 2, pp. 96, 98) To the combined 
Middlesex and Cushaqua, which are n nutural unit, the name Sonyea ix herein ap 
plied, from exposures on Cashaqua Creek at that place, near Portage, Overlain by 
Attica (combined Hhinestreet and Hatch), nnd oll included in Nunda (Naples) 
group, 

G. H. Chadwick, Feb. 28, 1935 (Geol, Soc, Am. Bull, vol. 46, No. 2, pp. 814, 352) 
[See 1055 entry under /thuea sh. memb.] 

G. H. Chadwick, Dec, 1985 (letter dated Dec, 11). Sonyea was introduced to empha 
size that Middlesex-Cashaqua constitute continuous sedimentation. Since these 
beds, inetend of the Attica, now prove to be the Ithaca, the name has no lasting 
value save for a facies (parvafacies) of the Ithaca, and T have abandoned It, 


Soo series, 
Pre-Cambrian (early Huroniun): W 
R, G. MeConnell, 1927 (Ont, Dept. Mines 35th Ann, Rept., pr, 2, p, 12). Soo series, 
pre-Camb,, Ont. 
C, K., Leith, R, J. Lund, and A. Leith, 1025 (U. 8. G. 
rocks to eurly Huronian. 


‘stern Ontarko, 


P, 184), assigned these 


Sooke formation. 

Miocene or Oligocene or both: Northwestern Washington and British Co- 
lumbia (Vancouver Island). 

J, €. Merrinm, 1890 (Univ. Calif. Dept, Geol. Bull, vol. 2, pp. 105-108), Sooke beds, — 
The cliffs at month of St, Johns River and near Sooke, on S, coast of Vancouver 
Teland, contain the Sooke fauna [listed], show considerable thickness of soft aa 
with some egl. In places the ss is full of well-preserved fossils, — Evidence Indi 
entes Sooke beds are middle Neocene and considerably later than Carmanah Point 
beds, whose fauna seems to be Mio. 

W. H, Dall, 1888 (U. S. G. 8. 18th Ann Rept, pt. 2, pp. 336-343). Sooke beile were 
named for Sooke Inlet, 8, coast of Vancouver Island. 

C. H. Clapp and J. A. Allan, 1911 (Canada Geol. Surv, map 17A), assigned Sooke fm 
to Oto. Mio 


151627* — 38———50 
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H. Arnold and H. Hannibal, 1015 (Am. Phil. Sac, Proc, vol 52, p. S75). Occupying 
several disconnected areas along S, coast of Vancouver Island from Becher Bay W 
to Sombrio River near Port San Juan, and perhaps farther, is the fm. termed 
Sooke beds by Merriam. Excepting type urea btw, Muir and Coal Creeka, several 
mi, W. of Sooke, where drillings have shown the sediments to be more than 1,500 ft 
thick, the beds comprise only a few ft of basal cgl, usually less than height of the 
wea cliffs, which lies on Vancouver greenstone diorites. Ig only local sediment, of 
Olli. nge. 


C. H. Clapp, 1914 (Canade Geol Surv. Summ. Rept. 1912, p. 50), assigne » tm. 
to Mio., and 1917 (Canada Geol. Barv. Mem. 96, p. 229) aesigned it to 
B. L. Clark and R. Arnold, 1918 (Geol, Soc, Am. HulL, vol. 28, pp, 306 Sooke 


fm, or Agüsoma acuminatum leds underlies San Lorenzo fm. or Molepophorus sone, 
but fauna is probably only a facies of latter Assigned to lig 

H, C, Cooke, 1919 (Canada Geol Surv. Mus. Ball. 30, p. 2), assignet Sooke fm. to 
Mio. 

L. G. Hertlein and C. M. Crickmay, 1025 (Am. Phil Soc, Proc., vol U4, No. 2) 
usslgued Sooke fm. to Mio. 


Sooke gabbro group. 
Sooke intrusives. 


Oligocene: British Columbia. 


C. H. Clapp and J, A. Allan, 1911 (Canada Geol Sury. map 17A) and €. H Clapp, 
1912 (Canada Geol. Surv. Mem. 15, p. 113). 


Sooy conglomerate. (Burled.) 
Pennsylvaninn: Central Kansas. 
F. C. Edson, 1935 (Tulan Geol Soc. Digest, May 7, 1924, pp. 30-32) Thé "Rooy" 


cgl. is widely distributed in western central Kans. but has no definite strat, posi 
tion, Rests on beds ranging [rom pre-Camb. to upper Bendlan, and is overlain by 


bede from Morrow to upper Lansing in age. Ft is an orogenle molasse deposit. ri pre 
senting the 2 subphases of Wichita orogeny as well us severa] lower and middle 
Penn. orogenic periods, The "Sooy" cgl. and the Morrow-Atokn-Cherokee-Marma ton 
Kansas City-lower Lansing groups represent, Im part, simultaneous deposition of 
unlike sediments, although the "Sooy" is everywhere overlain by some part of the 
more marine group. The Gorham sand is à phase of it. It Includes the weathered 
beds that overlie the “Chester,” and I think the Walch chert, I place-top of the 
“Sooy” at top of the red chert pebbles, It is more difficnit to get the base, Tt 
contains n surprisingly small amount of Decorah sh. [On p. 31 I, H. Cram stated : If 
this ogl. was on the surface it would be a mappable unit and would be a fm.) 

E. A. Koester, 1035 (A. A. P. G. Bull, vol. 19, No. 10, p. 1413). Soop egl. (named by 
Kdson, Tulsn Geol Soc. Digest, 1934) is a trünsgressive deposit, overlying rocks of 
preCamb. to Miss, age and underlying beds ranging In age from Cherokee in central 
Kana, to possible Perm. in NW. Kans. Name derived from one of tiret wells dried 
in western Kans., in Barton Co. In itas most common development it is n coar 
cherty, partly sandy cgi. commonly cemented with red sh Representa the first 
deposit of n transgressive sea Locally contains several sand xones, Gorham sand 
is a nearshore phase of Sooy eg] 


TSopehoppy limestone. 

Miocene (lower): Northwestern Florida (Wakulla County). 

W. H. Dall, 1892 (U. 8. G. S, Bull, 84, pp. 110-122, 158, 334). Sopehoppy ia —Very 
aoft la, containing numerous imprints of shells and many fragments of vertebrati 
ribs and other bones, also Conrad's orbitolite and about. 20 species of shells, most of 
which are common to Chipola marl or Orthaular bed. The horizon is probably not 
far from that of Chipola marl, Thickness unknown. Referred to Olde Miocene, 

Julia Gardner, 1926 (U, S, G. 5. P. P. 1424, p. 2) "Sopehoppy ls," la mothing more 
than a shallow-water fncles of Chipola fm. 

C. W. Cooke and S, Mossom, 1929 (Ma. Geol. Surv. 20th Ann Hept.). Hawthorn fm 
restored to good standing and “Sopchoppy la,” of Chipola age, ineluded in it. 


Named for exposures at Sopehoppy, Wakulla Co. 


Sophie Mountain conglomerate. 
Tertiary: British Columbia. 
E. L. Bruce, 1917 (B. C. Dept. Mines Bull. 4, p. 5j 
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Sopris conl group. (In Vermejo formation.) 
Upper Cretaceous 
It. C. Hills, 1899 (U. S, G. 8, Bimoro folio, No. 58), applied Sopris group to 80 fr. of 


ih., shaly ss., nnd coal beds, lying 35 to 40 ft, above Rogle [conl] group oth of 
thost coal groups belong to Vermejo fra, of present terminology 


Eastern Colorado (Elmoro region). 


Sorel sand, 
Quaternary: Cannda. 


H. M. Ami., 1900 (Roy. Soc. Canada Proc. and Trans., 2d ser, wol 6, ave, 4, p. 225 


a=). 


Soudan iron-formation. 

Pre-Cambrian (Keewatin): Northeastern Minnesota (Vermilion district). 

C, R. Van Hige and J. M. Clements, 1901 (U. 8. G. S, 21st Aun. Rept.. pt. 3, pp. 401 
109, map) Soudan fm Iron-bearing ; cherty iron carbonates, pyritie quartz rocks, 
ferrüuginous herts, Jaspilites, and ore badles. Thickness 0 to 1,000 ft Overlies 
ily greenstone and te intruded by granite, greenstone, and porphyry. Named for 
occurrence on Sondan Hill, Vermilion dist. 

The U, S. Geol. Survey has recently adopted tron-formation ag a litholozic 
term. 


Sougnhatchee granite 


Age €?) : Central eastern Alabama (Tallapoos 

G., 1, Adams, 1933 (Jour. Geol,, vol. 41, pp. 168-169), The basic rocks of the older 
intrusiveg of Dadeville belt are eut by granitic intrusives, the larger and more 
comaplengas areas of which are shown in a general way on the sketeh map. The 
granite is here named Sougahatohee granite, trom the creek near which it ia exposed 
at many places in SW, border of Dadeville belt Is much more gneissic than 
Pinckneyville granite 


‘a County). 


Soulala formation, 
Quaternary: Nicaragua 


©. H. Hershey, 1912 (Geol. Soc. Am. Bull,, vol, 23, p. 507). 


Sonltan series, 
C. [R.] Keyes, 1014 (Iowa Acad. Scl Proc, vol, 21, p. 201). Soultan series. —GQtzites 
which with the uncon, overlying ununrned lavas and granites comprise Algomic 
period of Areléeozole era in Lake Superior region. [In 1917 (Iowa Acad. Sel, Proe., 


vol, 24, p. 56) Keyes removed these qtzites from his Algomie period and plaeed them 
in tis underlying Hurouie period, | 


Derivation of name not stated, 


Sour Dough limestone, 

Lower Paleaxoic (?): Sontheastern California (Inyo County). 

F, MacMurphy, 1950. [See under Telescope group. Exposed in Sour Dough Canyon, 
in & part of Panamint Range.) 

F. M. Murphy, 3 (Calif. State Div. Mines, Rept, 28 of State Miu., July-Oct, 1932, 
pp )h. Sour Dough lv—Crystalline micaceous, aren. gray Ix, with nlternat 
ing white and gray stripes which in some places are corrugated. Thickness 50 to 
GO ft Basal fm. of Telescope group. Underiies Middle Park fm. nnd overlies 
Surprise fm., all of which are igned to lower Paleozoic (2). 


Souris Lignitic, 

Upper Cretaceous: Canadi. 

G. M. Dawson, 1581 (Cunada Geol. Surv. Rept. 1879-30, p. 128) Local name for 
Upper Cret. beds on Souris River that have been referred to Laramie fm. 

*Soutland Mountain trap, 

Name applied by N. H. Darton (U. S. G. S. Bull. 67, 1890) to the sheet of 
diahase on Sourland Mtn, N, J, which intrudes Brunswick and Lockatong 
fms, of Newark group (Upper Triassic), This loeal geographic name 
considered unnecessary and is not used by U. S. Geol. Survey. 
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South Ada limestone. 

Miners' name for an ore-bearing ls., S ft. thick, in lower part of Ognuirrh 
fm. (Penn.), Stockton dist, central northern Utah. Lies 18 ft. below 
their North Ada Is, and 230 ft, above their Maverick Is, Exposed in Ada 
claim. (See U. S. G. S. P. P. 178, 1982.) 


South Amboy fire clay. 

Economie term for a clay bed, 5 to 20 ft, thick, In Raritan fm. of NE 
New Jersey. See G. H. Cook and J. C. Smock, 1877 (N. J. Geol. Surv. 
map of clay dist. of Middlesex Co.), and G, H. Cook, 1878 (N, J. Geol 
Surv. Rept. on clays, p. 34). Named for occurrence at South Amboy 


South Bend limestone. (In Stanton limestone.) 
Pennsylvanian: Southeastern Nebraska and northeastern Ransis 
G. E. Condra and N. A. Bengston, 1915 (Nebr. Acad. Sci. Pub, vol 9, No. 2, pp. 
7, 23). South Bend la—Expoerd in bed of Salt Creek SW, of €, B. & Q. station 
at Ashland, at track level near mouth of Salt Creek, in valley sides from 


Pawnee Creek to Louisville, and from State Fish Hateheries to Meadow Thick 
ness & to f) ft. Along rallroud !$ ml. © of Pawnee Creek dt shows: Light-rny 
l&, 10 in.; light-colored sh, with calc, concretions, 1 ft. 3 m.; lightgray Ts., 


2 ft. 10 1n. ; light binish gray sh., 1 ft, 10 in; ls with large flint nodules, 2 ft 
6 in. Lies G to 10 ft, above Louisville Is. nnd IG to 18 ft, below Ashland ls 
IPL 2 shows the Is, exposed in cliff at South Bend, Cass Cù, ] 

G. E. Condra, 1027 (Nebr, Geol, Surv. Bull. 1, 2 ser., pp. 41, 58). South Bend ts., 
9 ft. thick, is in lower part of Scranton sh It overlies Rock Lake sh, amd under 
lies Plattford sh ned for exposures just N. of South Bend 

G. E. Condra, 1020 (Nebr. Geol. Surv. Bull. 8, 24 ser, pp. 11, 13, 27, 32). In 
Ashland section what was supposed to be South Rend b. is Tatan la The South 
Bend 1s. underlies Weston sh. and overlies Rock Lake sh, and ls top bed of 
Rtanton Is. memb. {This is definition adopted by R. €. Moore and Condra in 
thelr Oct, 1932 revised classification chart of Penn. rocks of Nebr, amd Kanx] 


South Bend sandstone and shale, (In Graham formation.) 

Pennsylvanian: Central northern Texas, 

F. B. Plummer and R. C. Moore, 1922 (Jour. Geok, vol. 30, pp. ,24, 81, 37; Unlv, 
Tex. Bull. 2132, pp, 127-13H). South Bend «x, and sh—A memb. of Gradam fm 
(of Canyon group), underlying Gunsight 18 memb. and overlying Bunzer Ik, 
iwemb Consists of light-eray fine-grained] lenticular rippleannrked ase. and blue- 
eray sandy fossiliferous slales 50 to 110 ft. thick, Typically exposed at South 
Bend, Young Co. Thins to S 

E. H. Sellards, 1933 (Univ, Tex Bull. 3232, pp. 104, 113, 114) South Bend ir 
preocenpicd and now replaced by Necessity ah, 

South Bosque marl, 

Upper Cretaceous; Central Texas (MeLennun County). 

J. K. Prather, 1902 (Tex. Acad, Sci. Trane, vol 4, pt. 2, No. 8). South Bosque 
marl,—Marl, of cluy-yellow color, with a few thin beds of argill, la, interbedded 
Thickness 100 to 250 ft. Underlics Austin chalk and overlles Eagle Ford clay 
Included tn Austin chalk by R. T. Hill, 

According to L, W. Stephenson (personal communicntion, June 1980) the 
beds referred to belong to upper part of Eagle Ford fm 

Named for exposures at South Bosque Station, McLennan Co 


South Brituin conglomerate, 
Upper Triassic; Western Connecticut. 
W. H. Hobbs, 1901 (U. G. S, 21st Ann. Rept., pt. 3, pp. 40-43, 40-51, 65 
South Britain ogt—Coarve arkose cel, with included layers of Newark 
[group] Found principally in village of South Britai, Conn. 


South Butler amygdaloid. 

Pre-Cambrian (Keweenuwnn): Northern Michigan. 

Name long in use locally. Used by B. S, Butler in U. S, G, S. P. P. 144, 
29. Belongs to Central Mine group. Is younger than Ogima amygila- 
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loid and older than Butler amygdaloid, ‘Che mineralixed part is the 
South Butler lode, Probably named for its occurrence S. of the Butler 
amygdaloid, in Ontonagon Co. 


South Butler flow. 
Includes South Butler amygdaloid and the underlying trap, 


South Carrollton limestone. 
Pennsylvanian; Western Kentucky 
C. J. Norwood, 1878 (Ks. Geol Surv., 2d ser, vol 4, pt. 7, pp. 296-301, 319). 
South Carrollton. (».—Somewhnt mottled lIs. having a somewhat ferruginous 
exterior, marked with dove, drab, or ashy-white splotches. On fractured surface 
seems muinly blue or dove-volored, changing at places to drab or chocolate brown 


Thickness 3 to 13 ft In vicinity of South Carrollton [Muhlenberg Co.] the 

surfuce of the Is, is usually thickly studded with large erinold columns, — Probably 

identical with Mndisonville lx Exposed in bluff % mi. NW. of South Carrollton, 
Southerland sand. 


See Nulherland. sand, 


*Nouthern drift, 
Deseriptive term used in early La. and Miss, repts for Plio. deposits now 
in part at least included in Citronelle fm. 


fSouthern Lignitie. 
See under TGrund Gulf group. 


Southern Belle quartzite 

Middle Cambrian: Southeastern Arizona (Santa Catalina Mountains), 

A. A, Stoyanow, 1956 (Geol, Soc. Am. Bull., vol 47, No. 4, pp. 476-477, 482) 
Southern Kelle qtzite (Middle Camb.) consists of 20 ft, of clif-forming massive 
white qtzite, underlring Abrigo fm. (Upper Camb.) and overlying Santa Catalina 
fm. in Peppersance Canyon, Santa Catalina Mins 


South Fork limestone 


Pennsylvanian: Southeastern Nebraska and northeastern Kansas. 


G. E. Condra, 1935 (Nebr, Geol, Surv, Paper No, S, pp. 5, 10), Burlingame 1s. fm 
divided into (descending) : (1) South Fork ta. (one massive bed, or 2 or 3 beds 
separnted by eh, 246 ft); (2) Winnebago sh, (bluish, arzill, some Hmy for 
«Hiferous scams, S to 12 ft); (3) Taylor Branch Is (bluish gray, massive, 
weathering brownish, 2 to 4% ft.) The South Fork Lies high in hil] ^, mi 
SW. of DuBois [Pawnee Co, SE, Nebr.], at W. side of South Fork Valley; type 
of the Wintel: js in Mo, River bluff’ €, of mouth of Winnebago Creek, N. of 
Rulo, Richurdson Co Nebr.; the Taylor Branch is lowest heavy Ps at top of 
opening in clay pit S. of Taylor Branch, 8. of Table Rock, Nebr. ‘These members 
baye been traced through Kans. to Okin. 


Southgate member, (In Latonia shale.) 

Upper Ordovician: Sonthwestern Ohio, southeastern Indiana, und north 
ventral Kentucky. 

R. S, Bassler, 1906 (U. S. Nat. Mus Proc, vol. 30, p. 9) Nouthgate Mue to 
yellow shales, 20 ft. thick, with fewer les, than in rest Widen, Comprises 
middle memb. of Even. Overinin hy MeMicken memb. and underlain by Economy 
memb. 

Is middle part of Latonia sh. 

Named for Southgate, Campbell Co., Ky. 


South Hampton granite 
Age (7): Southeastern New Hampshire (Rockingham County). 
E. Hitchcock, 1823 (Am. Jour. Bei. let, vol 6, pp. 3-8) In painting on the map 
what I have denominated South Hampton granite I have comprehended most of 
the Chesterfield and Goshen granite Texture of South Hampton granite ix 
rither coarse. It contains the South Hampton Jead mine {South Hampton is 
in Rockingham County, N. FL} 


GEOLOGIC NAMES OF UNITED STATES 


2032 LEXICON OF 
South Higgins moraine. 
Pleistocene (Wisconsin stage): Northern central Michigan {Roscommon 
County). 
W. A. Ver Wiehe, 1927 (Papera Mich, A 
Lies just S. of Higgins Lake. 


Soi. Arts, and Lett, vol 7, p. 161) 


South Mapleton andesite. 

Paleozoic: Northeastern Maine (Aroostook County). 

H. E. Gregory, 1900 (U. S, G. & Bul. 105, pp. 113, 165, 173). Sonth Mapleton 
andesites—Andesites outcropping in 10 or 12 places in flelds in S, part of Mayle 
ton Twp, to N. and S. of Mapleton-Presque Isle road. They are either entices! 
with or present only minor yariatione from the XXmunds Hil] and Hobart Hill 
mhaasses, Assigned to Pauleozolc 

On 1933 geol. map of Maine, by A. Keith, the andesites of NE 


assigned to Dev, 


Maine are 


South Moat flows. 
Devonian (?) : Northern New Hampshire (North Conway quadrangle, White 


Mountains). 

M. Billings, 1928 (Am, Acad. Arts ond Sei. Proc, vol 63, No. 3. map, pp. 32. 92) 
South Moat flews.—Flows of comendites (quartz porphyries) and trachyte in 
cluded io Moat volcanics, the rest of Mont volcanics being Pequawket brooria 
The comendites are typically exposed on South Moat Mim. The trachyte is 
found as a distinct flow only on S. slopes of South Moat Mto. The South Moat 
flows are Same as quarts porphyry of Mitchcock {On map South Mout Sows jx 


divided into 2 blocks, the upper one labeled eomendites and rhe lower one treotyte 
See also under Moat volcanics. | 


South Mountain slates. 
Cambrian: Southern Pennsylvania 


F. Platt, 1877 (20 Pa. Geol Surv, Rept. H p. xxi 
Pa. into (descending) Potsdam se, (No, 1), South Mountain. slate aod Bisi 


}, divided Camb. «ystem of 


Ridge cgls., ete. 


South Mountain quartzite. 
A name casually applied in some early repts to the Lower Camb, Chickies 
qtzite of South Mtn, Pa., and western Md. See €, D. Walcott, Am. Jour. 
Sci, 3d, vol. 47, pp. 37-41, ISH, and U. S. G. S. Bull. 134, p. 33, 1896 


South Mountain gnetse, 
A name casunily applied in some early Pa. Survey repts to the gueiss of 
South Mtn. Also called “Laurentinn gneiss” 


tSouth Mountain type. 
A field name applied by E. S. Larsen to part of Fisher quartz batite on 
South Mtn, Platoro-Summitville region, Hio Grunde Co.. Colo See Colo 
Geol. Surv. Bull, 13, 1917.) 


tSouth Pass group. 
Pliocene: Northwestern Wyoming 
T. B. Comstock, 1574 (Rept. of reconn. of NW. Wyo. made in 1573 by Wm. A. Jones, 
table opp. p. 105), applied South Pass group to Milo, deposits divided into vol- 
canic rocks (above) and Yellowstone Lake group (below). In text be used South 
Pass beds. Neither South Pass group nor Yellowstone Lake group ie defined, and 
both have been ignored by other geologists working in reglon 


South Pewabic amygdaloid. 

Pre-Cambrian (Keweennwan): Northern Michigan. 

A. R. Marvine, 1873 (Mich. Geol, Surv, vol, 1, pt. 2, pp. 52, 76, TT and chart) 

Belongs to Ashbed group. Is younger than Pewnbic cgl. nnd older than 
Ashbed amygdaloid. The mineralized part is the South Pewnbic lode. 

Named for occurrence in old South Pewubic mine, in Houghton Co, 
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South Pewabie flow. 
Includes South Pewabic amygdaloid and the underlying trap. 


South Prairie formation. 
Focene: Western Washington (Puget Sound region), 
HB. Wills, 1898 (U. S. G. S. 18th Ann. Rept., pt. 3, pp. 424 to 430) [See under 
tPittadurg fm., Focene, 1898 and 1899 entries] 
South Saskatchewan gravels. 
Late ‘Tertiary or Quaternary. 
k. G. MeConnell, 1880 (Geol. and Not. Hist, Surv, Canada Ann. Rept. 1885, vol. 1, 
p. ToC) 
South Tunnel bed. 
Silurian (Niagaran): Western Tennessee, 
A, F. Foerste, 1001 (Geol. Soc, Am, Bull, voL 12, pp, 307, 402). South Tunne? 


bed. —Overlieg Baker (Clinton) Is, and underlies Whit Bend (Laurel) Is. Thick- 
ness O to 12 ft Included in Clifton ls, Same aa Osgood ahaly clay of Ind, 


Named for South Tunnel, Sumner Co. 


South Valley limestone 
Name used by J. P. Lesley on map 42, Pa, Geol, Surv. Rept. X, 18s! 


TSouth Valley Hill slates and mien schists. 
PreCambrian (Glenarm series) ; Southeastern Pennsylvania, 
C. E. Hall, 1881 (2d Pa, Geol, Bury, Rept. €, pp. Si+). These slates and achinta 
form a prominent ridge flanking Chester County Is, on S, and ealed South Valley 
Hi, bence the name-- South Valley Hill slates and mica sohista. 


Include Wissahickon fm. and part of Peters Creek schist. 


Southward Bridge formation. (In Chester group.) 

Mississippinn: Northeastern Mississippi (Tishomingo County) and north 
western Alabama, 

W. C. Morse, 1928 (Jour. Geol, vol. 36, pp, 31-48), Southward Bridge fm.—Con- 
sists of (descending): (1) Fossiliferous Is ; (2) thick sb 
lj, ; (4) thick wh, ‘Thickness SO ft Underlies Fo Grove fm, and overlies 
Southward Spring ws, Wxposed in bufa of Bear Creek SE, of Southward Spring. 

W. C. Morse, 1930 (Misa, Geol, Surv. Bull. 23), gave many detalla of fmi, Including 
thicknesses of subdivisions, follows: Upper M., 64% ft.; lower Is, 2 to 4 ft.; 
Interval] btw, the Ias., 45 to 50 ft. ; and buen! sh. or clay, 312- ft. Type loc., Sowth- 
ward Bridge, nesar oM] village of Mingo, at eonfluenee of Bear Creek and Cedar 
Creek Valleys [which bis map shows ia in Als], where fm. js 82 ft, 7 in, thick 


nnd ss.; (3) fossiliferous 


Southward Pond formation. (In Chester group.) 
Mississippian: Northeastern Mississippi (Tishomingo County) and north 
western Alubumu. 


W. ©. Morse, 1928 (Jour. Gool., vol, 36, pp, 31-43) Southward Pond fm.—Of oolithe 
texture and at many places contains asphalt. Whole fm. fossiliferous. Thickness 
80 to 100 ft, Consists of (deacending): (1) Sh. or shuly 15.; (2) Pond ls “Cc” 
1 or 2 ft.; (3) sh, or shaly px; (4) Pond ls. "B," 1 or 2 ft. ; (5) ah, or ghaly Is; 
(6) Pond ls. “AP 5 to 15 ft. ; (7) sh. or shaly ls Underlies Southward Spring 
ss. and overlies Alisboro va, Named for exposures around Whoffs of Southward or 
Cypress Pond 

W. C. Morse, 1030 (Miss Geol, Surv, Bull, 23), gave many details of this fm., and 
described the les. as follows: Pond is, "C," 3+ ft. of somewhat crosybedded hard 
bluish-gray, conrsely crystalline Yossiliferous 1&,; Pond ls. “B,” © to 1 ft. of very 
fossiliferous crystalline Is, ; Pond ly. 5A," 1 to 109, ft. of massive, lightly reddish 
gray oolitic or foraminiferal ls, everywhere nsphaltk Pond ts. "C" lies 10 to 
12 ft, above Pond is. *"B," which lios 10 ro 2714 ft. above Pond Is. "A," Latter 
Nes 6 to 25 ft. above Allsboro ss. Im. named for exposures in bluis of Southward 
(or Cypress) Pond, at Southward homestead. The pond is perhaps an old meander 
of Bear Crvek, 
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Southward Spring sandstone. (In Chester group.) 

Mississippian: Northeastern Mississippi (Tishomingo County) and morth- 
western Alabama (7). 

W. €, Morse, 1928 (Tour. Geol,, vol. 36, pp. 31-43). Southward Spring s¢—Tmpere 
shnly ss., somewhat cale, underlying Southward Bridge fm. and overlying South- 
ward Pond fm. Thickness 80+ ft.; 15 fl. exposed at Southward Spring, 

W. C. Morse, 1980 (Miss, Geol, Surv. Bull. 23), gnve many detalis of fm. On p. 
LIS he says "Southwari Spring ss. is wel exposed at tbe spring south of rhe 


[Southward or Cypress] pond." 


Sowik limestone, 
Ordovician (?/) : Northwestern Alaska (Seward Peninszula). 


)  Bowik Is.—Massive 


P. S, Smith, 1910 iU. 3. G. S, Moll pp. 5h60, 54--, m: 
400 to 1,000 ft, thick. Overlies Solomon sehist, prob 


blulsh-white nondolomitic 
ably uncon.. and underlies Hurrah al. The N. end of this Is. is near settlement of 
Sowik, whence name, Tentatively assigned to Ord, (?) 


iSpadra shale. 

Pennsylvanian (Allegheny); Western Arkansas coal field. 
1896 (N. Y. Acad, Sci, Trans, vol. 15, p. 51). Spedra erage.—Shaies 
with several coal beds, Thickness 0 to 500 ft, Underlie Sebastian stage 


A. Winslow 


und s 
and overlie Norristown stage. 
A. J. Collier, 1907 (U. S, G, S Bull 326), Spadra ah —B8h, with ax, lenses, Thick 


us and underlies Fori Smith f1ü In 


nese 850 to 500 ft. Overlies Hartshorne 
cludes Lower Dlartshorne coal at base, Is basal fm, of MeAlester group. 


Named for Spadra, Johnson Co. 
Has been discarded. See explanation muler Mellester fm 


Spafford member. 

Middle Devonian: Central New York (Skaneateles quadrangle). 

B. Smith, 1935 (N. Y, Stale Mua, Ball. 200, pp. 131, 50). Spafford memb. of Ladies 
ttie fm.—Relutively fine and very fossilifePons sh, overlying Ivy Point memb. and 
underlying Spirtfer tullius zone (Owasco memb.) of the Ladiowvilla Thicktiess 

vine N, of Ivy (or Willow) Point on E. «xk 
and slightly W. of Spafford Landing, 


2h4 ft. Type section is in first 
of Skaneateles Lake, about % ml. N. 


Spaniard limestone member (of Savanna sandstone). 
Pennsylvanian: East-central Oklahoma. 


8. W. Lowman, 1933 (Tulsa Geol, Soe. Digest, p. 31). Spaniard le.—Occure in 
midst of Savanna ss. of castcentral Okla, Overiain by ws. of Rattlesnake Mtn and 
underlain by an unnamed ss Named for a welbexposed outcrop in Spaniard 
Creek, S. of Muskogee, about center of N?4 sec, 11, T. 13 N, R. 

C, W. Wilson, Jr. 1945 GA, A. P. G. Bull, vol 19, No. 4, pp. 5 
ls. inemb, of Savanna ag. ie 2 to 10 ft. thick, lies 40 to 50 ft. below Sam Creek | 


iard 


memb, of Savanna ss, and rests on Keota 88, mem), of 1he Savanna, 


‘Spanish formation. 

Mississippian: Northern California (Lassen Peak region). 

J. S. Diller, 1892 (prel proofsheet edition of U, 8S, G. 8, Lassen Penk folio, No 
15), Spanish [m.—Chiefly qtzites and sintes with occasions] lenses of Ia Has 
ylelded no fossils, Is younger then Caribou fm. and older than Arlington fm 
Named for fnet it surrounds N, end of Spanish Peak 


In published Lassen Peak folio (No. 1%) these recks are mapped and 
described as Calaveras fm. 
Spann limestone member (of Pennington shale). 
Mississippian: Southeastern Kentucky (Wayne County) 


M, J. Munn, 19014 (U. S. G. 8. Bull. 570, p. 33). Spann is. memb——Masvive cher 
seodle ls, 3 to 15 ft. thick, in middle of Pennington sh. 


Named for Spanu, Wayne Co. 
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Sparksville facies 
Name applied] by P, B. Stockdale (Ind. Dept. Cons, Div, Geol, Pub, t8, 
pr. 77, 172, etc., 1981) to a lithologie development of his Carwood fm. 


in m part of southern Ind. 


Sparland ceyelieal formation, 

A name applied by H. R. Wanless (Ill Geol Surv. Bull. 00, 1931, pp 
170-198) to a middle portion of MeLeansboro fm. (Penn.) of central 
western IL, based upon the rhythmic-eyele theory of sedimentation. 
Ineludes coal No, 7, Derivation of name mot stated 


*Sparry limestone, 

A descriptive term applied in early N. Y. repts (1) to lower part of 
Trenton Is, as now defined; (2) to Stockbridge 1s, of enstern N. Y. and 
Mass; and (3) to a Js. in Helderberg group. The term appears to 
have originated with E. Emmons {Agric. N. Y., vol. 1, 1843, pp. 72-74; 
or, possibly with A. Baton, 1824. In some early N. Y. repts “Grey 


Sparry Is.” was applied to Onondaga Is. 


‘Sparta sands. 

Tertiary: Northern Louisiana. 

T. W. Vatihan, 1805 (Am. Geol, vol 15, p 22 
sanda, sometimes with gravel. Leethe "Drift" of Hopkins and Lerch, Thickness 
$0-100 ft Underlles Plelst, second bottome and uncon., overiies Grand Gulf. group 
of Hilgard. 

T. W. Vaughan, 1896 (U. 8, 6. 8. Bull 142, pp. 25-20). Sparta sands, age un 
dctermined.—These sands and gravels have been called drift by Hopkins and 
Lerch. In order not to venture nn opinion as to thelr age, nnd not to attempt a 
correlation of all superficial upland sands and gravels of NW, La, I have 


5) Sparta sands Drep quarts 


proposed a local name and desire to Inciude under It deposits of whose homogeny 
and contemporaneity there con be no reasonable doubt. Extending n 
ventral portion of La, are deep quarts sands, whose northern extent is ¢ 
follows: ‘They reach to T. 16 N, on Loulsinsna meridian; the bdy from there 
passes 2 mi. S. of Gansville, thence NW. to Sparta. From Spirta the bdy runs 
S. to NW. corner of Natchitoches Parish, and thence tt is formed by Black Lake 
Bayou and Black Lake, to mouth of that lake, West of Hed River the line runs 
from Victorin by Fort Jessup and S. to mouth of Bayon Toreau. Except a 
narrow strip along Ouachita River, nearly all of region btw, the tuviatile deposits 
of Red ond Ouachita Rivers is covered by these sands, which overlap both 
Lower Claiborne and Grand Gulf, extending entirely across the Jnockson and 
Vicksburg. The material 1« usually almost pure quartz sands, sometimes with 
reddish coloring matter. In Grand Parish there te m great deol of quartz 
gravel, In southern gravelly portion transported fossils have been found. The 
vands and gravel of this fm, range In thickness from a trilling veneer to 60 
and sometimes to 100 ft. Along the contact with the Kec 
| with a distinc uncon 


a 


N ne Aas seen hear 


Provencal, there is some clay at base These deposit» re 
upon the older rocks. Named for good development near Sparta, Blenville Parish. 

According to W. C. Spooner (A, A. P, G. Bull, vol, 10, No, 3, p. 320, 19261 
the Sparta sands of Vaughan as above defined Included Sparta sand of 
Spooner, 1926, "as well as portions of Catahoula ss. of Oligocene | Mio, *] 
unge, and Citronelle fm, of Pliocene age.” 


Sparta shale. 

Upper Cambrian: Southwestern Wisconsin (Monroe County). 

W. D, Shipton, 1916 (Iowa Acnd. Sci. Proc, vol. 22, pp. 142-145). Sporta sh.- 
In Sparta quad. the Mendota is missing and a new Camb. memb. fa recognisable. 
It consiste of layers of nrgill. sx nitervating with thin fissile arem. and cak 
lnyers, all with more than 50 per cent of sand; the aren. beds are mostly thin, 
but a few reach 2 ft. In thickness: the more Iimy layers are rarely more than 
1 ineh thick: Che layers apparently become more canle, near contact with overly 
ing Madison ss; the fissile shales vary in color, some are of a green color, dwe 
to disseminated grains of glauconite, ‘Thickness 200 ft,  Faunaly there bs 
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difference btw. the Mendota and Sparta beds It is possible that Sparta beds 
may be-Franeonia fm. of Ulrich (Bull. $5 Wis, Surv.), but since no description 
of Franconia beds hes been published it is Impossible to make definite statement 
to that effect. Winchell recognized the St. Lawrence and associated shaly beds ns 
having total thickness of 200 ff, Those boda are probably Sparta  memb., 
whieh overlics Dresbach as., S20 to 879 ft. thick. 


Sparta sand. (In Claiborne group.) 
Eocene (middle): Northwestern Louisiana und northeastern Texas, 


W. C, Spooner, 1026 (A, A, P, G. Bull, vol, 10, No, 1, p 7, and No. 3, pp 
281). Sparta sand —Middle div, of Lower Claiborne or St, Maurio 
ue originally defined And heretofore used. Limited below by Cane River beds and 


ssillferous horizon of St, Maurice beda as here restricted 


nbove by lowest fo 
Thickneas of Sparta sand 400 to 550 ft Upper half contains n relatively greater 
amount of clay than lower half; massive sands alternate with beds of y 


laminated sandy clay, in part ligmnitle and In many places containing foes!) lew; 
ini some thin lignitle beds 


upper BO fr. contains considernble lignitie material 
which are well exposed in vicinity of town of Bienville. Lower half is ehieZy 


massive sand with interbedded subordinate members of laminated sandy clay; 
what ce cer than found in Wilcox 


ade up of quartz grains s 
Fossils ally absent, but a few species of 
middie of fm. The Sparta sand of Vaughan (U. S. G. S. Hull, 142, p. 25, 1896) 
included Sparta sand as here defined as well as parts of Cataboula es. fof Olig. age) 
and Cltronelle fm. (of Ilio, nge) 

A. C. Dilisor, 1929 (A, A. P. G. Bull, vol pp 
of Claiborne fm. occurs below Crockett memb. and above Weel 
in this paper, Is thickest in Le bêling 450 ft thick in Palmer Corporat 
Crichton No. 1 well in Webster Parish, thinning toward S. part of Sabine uplift 
and in Tex 

E. A. Wendlandt and G. M. Knebel, 1920 (^. A, P. G. Bull, vol. 13, pp. 13547-1551) 
Spartà sanda, of Cook Mtn fm. underlie Crockett fm. and overlie Mount Setman 


sands are m 
store forms are found neir 


1246). Sparta sond memd 


ineinb, 3» defined 


fin, Thickness 250 or 300 ft, 
H. K. Shearer, 1930 (A. A. P. G. Bull, vol 14, No. 4, pp. 433-450). Sporta send 
Is nonmarimim, 


memb. of St, Maurice fn 


In La. the Sparta sand was formerly treated a 
In Tex. it was for a time treated us basul memb. of Cook Mtn fm. 
but it is now treated as a distinct fm. by U. S. Geol Survey, and 8I 


Maurice fm. has been abandoned. A. Deussen, however (1924 and 19 
continues to include Sparta sand in Cook Mtn fm 

H. B. Stenzel, 1935 (Univ. Tex. Bull 3501, pp. 267-271), restricted] Crockett + 
upper part of Crockett as previously defined, nnd applied new name Stone City bed 
to lower part. He stated the latter Interfinzer with underlying Sparta sand 


Named for development near Sparta, Blenville Co., La. 


Sparta sand, 
A subsurface sand in Chester group (Miss) of Randolph Co., Hl. 


Spartanburg zone. 
Pre.Catmbrinn: Northern South Curotina, 
See Anderson-Npartanburg zone, 
Named for exposures in Spartanburg Co 


Spuvinaw granite 

Pre-Cambrian (2): Northeastern Oklahoma (Mayes County). 

N. F. Drake, 1897 (Am. Phil, Soe, Proc., vol pp. 2 
1,200-- ft. long by 50% It, wide, on N, side of Spavinaw Creek, G4 mi 
ita mouth and 9; mi W. of Spavinaw poet office, and in one place fon p. 341) 
he casually refers to it 2s Sparinmu granite] 

C. N. Gould, 1925 (Okla. Geol. Surv. Bull 
mottled fine-grained granite, of unknown thicknes 
nbly pre-Camb. Outer 
dam, NE. part of Mayes Co. The exposure 18 about J4 mi, long and in places 200 ft 
wide, Has been regarded by Drake, Snider (Okla. Geol Surv, Bull 24, pp, 60-55 


341). [Describes s di 


p. 54) Npavinew granite Dark red, 


and unknown aay, but presi 


) where it crosses Bpavinaw Creek. below 'Tulsn waterworks 
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1015), Hutchison (Olda, Geol, Surv, Hull. 2, p. 152, 1911), and others ns n granite 
dike Aurin, Clark, and Tr T, however (A. A. P. G. Bull, vol. 5, 1921), consider 
it the top of à buried granite min now being uncovered by erosion, 


Spearfish formation. 


Trinasie (f): Western South Dakota, Wyoming, and northwestern Nebraska, 


N. H. Darton, 1800 (Geol, Soc. Am. Bull, vol 10, p. 387). Spearfish fm, (Red beds) 
of Tring: Axe, uncon, underlle Sundance £m. in Black Hille, S. Dak 

N. H. Darton, 1901 (U. S. G 21st Ann. Rept., pt. 4, p. DIG). Spearfish f/m.— 
Red sandy elays or shales with gyp. bodas, which sometimes are 20 ft. thick Thick 
ness of fm. In Blick Hills S50 to 500 ft. Overlies Minnckahta ls. and uncon. 
unnderlies Sundance fm Named for Speartish, 8. Dak, 


Spearhead rhyolite, 
Tertiary (Pliocene?): Southwestern Nevada (Goldfield district). 
F .L. Ransome, 1900 (U. 8. G. 8. P. P. 66, pp. 28, 71, ete). Spearhead rhyolite. — 
Rhyolitie flows; tbe upper and thicker memb, is soft, porous pinkish. gray rhyolite 
containing so many fragments of pumice as to warrant.name of “Mow breccia" 


the lower memb, is essentially same as upper memb, but of brown color, Thickne 


20 to SOD ft Conformably overlies Pozo fm. and underles Rabbit Spring fm 
[Mapped at and around Spearhead Point, Goldfield dist.) 


Spechts Ferry member, 
Middle Ordovician (late Black Hiver): Northeastern Iowa, southwestern 
Wiseonsin, southeastern Minnesota, and northwestern IlHnolsa, 


GU. M. Kay, 1928 (SeL, n. », vol, 67, p. 16) Specht, Ferry menb.—nBasal memb 
of Decorah tm At type loc. (ravine SW. of C. M, & St. P. R. R. station of 
Spechts Perry, Dubuque Co., Iowa, it consists of 8*4 ft, of abales und interbedded 
lna It Includes the “glasa rock" and overlying at top of typical Platteville 
Fossils are of latest Black River (Watertown) Overlies Platteville Ia, and 
underlies Guttenbe ' alao Kay, Jour, Geol, vol, 37 

No, 7, Oct-Nov 0, pp, 639-671, where he stated this memb., corresponds to 
"Rhinidlctya bed" and “Sticloporella bed" of Minn.] 

G, M, Kay, 1931 (Jour, Geol, vol, 39, p. 370), redetined Spechts Ferry memb. by 
excluding the “glass rock," which he stated was found to be older than the 84% fi 
of wlnles with Interealated thin las, 1n type section of the memb 

G. M. Kay and G. L Atwater, 1985 (Am. Jour, Sci., Sth, vol Feb, p. 101), com- 
tinved to Include &peehts Ferry memb. in the Decorah and to classify it as of 
lite Diack Hiver age and rest of Decorah as Trenton 

G. M. Kay. 1035 (Rept. 9th Aun. Field Conf. Kans. Geol. Boc., 1035, pp, 286-287), 


treated Spechts Ferry Memb, aa top memb, of Platteville; named the underlying 
) 


memh. of Decornh fm 


Is 


(conformable) beds AfeGregor memb,z called the overlying beds Guttenberg memb, 


of Decorah Jm.: included the “glass rock" in top of his McGregor memb.; and 
elngaiiled his Speehts Ferry memb, ns of Blick Hiver age. Ho also further rede- 
fined the memb. by tennsferring to overlying Guttenberg tmemb, of Decorah “the 
l0-in. beds of Is, containing pyritie and phosphatie nodules originally considered 
aa the top of the memb." On pp. 285, 288 he stated: Si 


chia Ferry Memb, ts 
etratigraphically and fnunnlly more closely related to underlying members of Platte 
ville fm But northern extension of the memb, belng succeeded by other more 


calc. ahales with which it comprises a lithologic unit, it ik more contentent to 
consider the Speelite Ferry os n lowest memb. of Decorah fm, in Minn. and 
northern Towa. On p. 295 he showed an uncon. Mw, his Guttenberg and Spechts 
Ferry members in. Minn. amd IH. 

C. A. Bays and G. O. Hansel, 187 
from MeGregor memh of K 


(pp. 207-208 of Conf. Rept cited above), 
ita upper part and renamed these upper beds 
Magnolia mem, Their Magnolia memb, underlies Spechta Ferry memb, of Kay 


removed 


The Committee of 9th Anu. Conf. Rept. Kans. Geol. Soc, 1985, transferred 
these beds to Platteville Is. and: restricted Decorah zh. to Ion and Gutten 
berg members of Kay. These changes have not yet been considered by 
U. S. Geol. Survey for its publications, 
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Speck Mountain limestone member (of Thrifty formation). 

Pennsylvanian: Central Texas (Colorado River region). 

N. F. Drake, 1893 (Tex. Geol. Surv. 4th Anm, Rept., pt. 1, pp. 387, 405) Speck 
Min ls. bed—Massive dark rough-weatbering 18., 8 to 5 ft. thick, well dew 1 
on top and to W. of Speck Mtn Northeast of Rockwood consists of 6 ft. of hard 
massive white Is., and near Trickham of 2 to 4 ft. of white Darren, rather riabb 

lg Memb, of Cisto div Overlies Boeck Mtu chay bed and underles Lohn bed 
B. Plummer and R. C. Moore, : (Jour, Geol, vol. 30, p. 245 Univ. Tex. Bull 
2, p 158) "Speck Mtn" la, of Drake, of Colorado River Valley, ts 
ls. memb. of Thrifty fm. of Brazos River region. Speck Mtn hax long priority.) 
EK, H. Bellaria, 19 (Univ, Tex. Rull p. 103) Speck Mtn ts. of Drak 
in Thrifty fm It underlles Lohn sh. and lies higher than Blach Ranch 1s. 
F, M, Bullard and R, H. Cuyler, 1985 (Univ. Tex, Bull 3501, pp. 197, 198, 221), 
«owed Speck Mtn la. ns top memb, of Graham fm. and as underlying Avis = 
and overlying Wayland sh. momb. 


According to ©. O. Nickell (rept in press), Speck Mtn Is. memb. of 
Brown and Coleman Counties underlies Lohn sh. memb., and lies above 
82 to 51 ft. of sh. called “Speck Mtn clay” by Drake, AUN these members 
belong to Thrifty fm. The Speck Mtn Is. lies considerably higher than 
Avis ss., basal memb. of Thrifty fm. [This is definition adopted by U. S 
Geol. Survey.] 


sume as Ivan 


Named for Speck Mtn, Coleman Co, 


iSpeck Mountain clay. (In Thrifty formation.) 

Pennsylvanian: Central Texas (Colorado River region). 

N. F. Drake, 1898 (Tex. Geol, Surv, 4th Ann, Rept., pt. 1, pp. 387, 407). Speck Min 
clay bed.—Vossillferous sandy clay, bluish, purplish, or slightly red, 25 ft. thick, 
with a little ss. and some carbonaceous shaly clay. Memb, of Cisco div Overlles 
Bellerophon bed mud underlles Speck Mtn le bed. 

F. B. Plummer and R. C. Moore, 1922 (Univ, Tex, Bull, 21 
Drake te included in Thrifty fm. of Cisco group 

KW. H. Sellards, 1933 (Univ. Tex. Bull. 32 p. 102), Included this bed in Thrifty fm 

F. M. Bullard and R. H. Cuyler, 1925 (Univ. Tex. Bull. 3501, pp. 197+), included 
in Graham fm. of Colorado River region all beds up to top of Speck Mtn | 


Speck Min clay of 


The present definition of U. S. Geol. Survey includes tn Thrifty fm. of 
Colorado River region all beds from top of Chaffin is. down to base of 
Bellerophon Is. of Drake. 

Niuned for Speck Mtn, Coleman Co. 

Speechley sand, 

Drillers’ term. Western Pa, and W. Va. Of Chemung age. Has been 
considered older than Warren Third sand and younger than Tiona sand 
Named for Speechley farm, about 5 mi. NE. of Oil City, Venango Co, 
Pa, A sand btw, Speechley and Warren Third sand has been callel 
Npeechtey Stray sand, 


Speiser shale, (In Connell Grove group.) 
Permian: Eastern Kansas and southeastern Nebraska. 


202, 


G. E. Condra, 1027 (Nebr. Geol. Sure. Ball, 1, 2d ser.. pp. 232, 284) Speiser sh 
top div. of Garrison sh. memb., consists of (descending) : (1) Greenish-blue sh 
with small cale. bodies, Sft.: (2) argill, xh. in bluish and reddiah bands, 160 fi 
3) 2 beds of light-cray lsa, separated by 4 to 5 ft. of ah., 7 to 8 fies (4) 
bluish or bluishgray sh., with a thin band of maroon sh. near base, small cale 
concretions in the grayish zones, 18 to 23 ft. Total thickness of Rpelser x 
4T ft. Overlles Sabetha ls, — Named for Speiser Twp, Richardson Co. Nebr 

G, E, Condra und J. E. Upp. 1931 (Nebr, Geol Surv, Bull 6, 94 acer, p 
Speiser ah. of Condra 1927 here divided into (deseending) Spelser sh. restricted, 
Funston 1s, nod Blue Rapids sh. Thickness of Npelser sh. ns now constituted 
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increnmses southward from 18 or 19 ft. in Nebr. to 24 or 35 ft. ia southern Kang 
Type loc, ik WY, see, 35, T. 1 N, R 13 E, Spèiser Twp, Also well exposed 
34 mi. SE. of Randolph, Kans 

See Kuns-Nebr. chart compiled by M. G. Wilmarth, 1930. 


Spence shale member (0f Ute limestone). 

Middle Cambrian: Northeastern Utah and southeastern Idaho. 

C, D, Walcott, 1908 (Smithsonian Misc, Coll, vol B3, No. 1804, pp. D, €, 8). 
Spence &h.—JArgzill shales, 80 ft. thick W. of Liberty, Bear Lake Có, Idaho, and 
also in Blacksmith Pork, Cache Co, Utah Basai memb., of Ute fm. Abundant 
Middle Camb. inumn. Type loc, Spence Gulch, a ravine running up into Danish 
Plat from Mill Canyon, about 5 mi. W.-8W, of Liberty, Henr Lake Co., Idaho. 


The sh, memb, at base of Howell fm. of House Range, Utal, has been 
correlated by Walcott with Spence sh. memb. of Ute Is. of NE. Utah, 
(See pp, 185, 107 of voL cited above.) 


Spence Bridge volennie group. 
Jurassic or Cretaceous: British Columbia, 


R. A. Daly, 1918 (12th Int. Geol, Cong, Guidebook S, p. 119) 


Spence Bridge series 
Tertiary: British Columbia. 


D. D. Calrnes, 1923 (Canada Geol Surv. Summ. Rept. 1922, pt. A, p. 93) 


Spencer chert. 

Upper Ordovician (Richmond): Central Missouri. (Camden County). 

G. N. Scherer, 1905 (Bradley Geol, Field Sta. Drury Coll Bull., vol 1, pt. 2, p 
59) Local outcrop, Just N. of Decaturville Hotel in rond from Decaturville 
[Camden Co.) to Lebanon, of chert and Is, differing from any in dist E. O, 
Ulrich, from certain fossils discovered, designates it ns n cherty form of the 
Maquoketa, of Richmond fm., which Shepard has named Spencer chert 

E. OM. Shepard (letter dated Jan, 29, 1916), stated that be never published this 
name but used it provisionally in carbon prints given to his students for eld 
work 

Spergen limestone, (Of Meramec group.) 

Mississippian: Southern Indiann, Minois, western Kentucky, eastern 
Missouri, and Lowa 

E, O, Ulr'eh, 1904 (Mo, Bur. Geol nnd Mines, 2d ser, vol 2, p. 110) and 1905 
(U. 5. G. 8, P. P. 36, pp. 28-30). Spergen Hil! la—Generally massive layers of 
oolitie Ia, of light- or dark-gray, buf, or drab color, with interbedded thinner 
layers of various kinds of Is. and occasionally thin seams of yellowish sh., 
occurring in Ind, IN., western Kw, and eastern Mo Thickness few ft. to 
125 ft Included in St. Lonis Ik, of previous rept. Overlaln by St. Louts ls. 
[restricted] and underlain by Warsaw fm. Included in Meramec group. 

Adopted instead of Bedford ts. (preoccupled) and Salem 125. (Cumings, 
1901), because of long-established use of terms Spergen Hill fauna and 
Spergen fawna, to designate the fauna contained in this fm. and be 
cause the name had acquired a formational signiticance long before 
Salem Is. was introduced, e. g.: S. S. Lyon, 1860 (St. Louis Acad. Sci. 
Trans., vol. 1, p. 619), described strat, horizon in Ky. which he stated 
to be equiv. to “Spergen Hill” beds of Washington Co., Ind.; C, E 
Siebenthal, 1807 (Ind. Dept. Geol, and Nat, Res, 21st Ann. Rept. p. 298), 
stated that the Bedford oolitie Is. had aiso been called Spergen Hill ts. 
by other writers; S. Weller, 1898 (Jour. Geol, vol, 6, p. 213), stated: 
‘Ome of the best known of the St. Louis Ix. faunas is that of the Spergen 
Hil beds in Indiana;" H, S. Williams, 1900 (Ark, Geol Surv., vol. 5, 
p. 948), stated: “The age of the Spring Creek Is. is about equivalent 
to the Warsaw, St, Lonis, or Spergen Hill formations.” Salem ts., how 
ever, is name used by Ind. and Til. Geol Surveys, The Spergen ix 
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middle fm. of Meramec group. It is overlain by Mitchell 1s. in. Ind. and 
by St. Louis ls. in Ill, eastern Mo., Iowa, and western Ky.; underlain 
by Warsaw sh. in IIL, Iowa, and eastern Mo, and by Warsaw (7Harreds- 
burg) Is. in Ind. and western Ky. It is opinion of C. Butts (Ky. Geol 
Surv., ser. 6, vol. 7, pp. 119-120, 1922) that Spergen Is, of Ind. is onls 
a local Hthologle facies of Warsaw Is, but most geologists consider it a 
distinet geologic unit of equal rank with Warsaw, St. Louis, and other 
fms. W. H. Twenhofel however (Ky. Geol Surv., ser. 6, vol. 37, 
inclined to Butts’ view, 


Named for Spergen Hill, near railroad station of Harristown, a few mi 
SE. of Salem, Washington Co., Ind. 
iSpergen Hill limestone. 


Sume us ASpergen ls., which see, 


Sphinx conglomerate. 
Socene: Central southern Montana (Three Forks quadrangle) 


» 


KA. C. 1896 (U. S. G. & Three Forks folio, No. 24) Sphinz col—in Sphinx 
Min 


although now oceupylng only about 2 sq. mi, This remnant consists of btw. 2,000 


group of beds which once may haye spread over an extensive are 


and 3,000 ft. of reddish sss. and coarse cols. of Is. pebbles and boulder&s cemented 
with reddish sand; compose entire mass of the peak Beds are borigzonta! and 
distinctly stratified No fossils. Arbitrarily referre 
taluly younger [older] than Bozeman lake beds (Neocene) and older [younger 
than Livingston fm. (Cret. ?) 


d to Eoceno, but are eer 


Spickert Knob facies. 
Name applied by P. B. Stockdale (Ind. Dept. Cons, Div, Geol, Pub. 98 
pp. 77, 197. 1931) to a lithologie development of his Locust Point fm, in 
a part of southern Ind. “This Spickert Knob facies is that of the type 
loc, of the [Locust Point] fin. at Locust Point.” 


Spieden formation. 
Lower Cretaceous: Northwestern Washington (Sun Juan Islands). 
R. D. McLellan, 1927 (Univ. Wash, Pub, ( 
e breceia, sg, sli, and urgilh ls.; 
opparentiy are confined to Spieden Island, Sentinel] Island, and Sentinel Mock 
Thickness 2,.000—+ ft The ogis. differ from those of upper Cret. Nanaimo serica in 


eol, vol, 2, pp. 93, 115—118). pieten fn 


Oo percent cgis, Isolated outcrops, whieh 


«enreity of boulders of zranodlorite and other batholithie rocks Fossils [described 
identified by T. W. Stanton as lower Cret. andee upper part of Kuoxvill 
lif. 


Spiral Creek formation. 
Age (?) : Greenland. 


C. Tetchert, 1988 (Meddelelser om Grönland, Bd, 95, No. 1, pp. 49, 74). 


Spiro sandstone member (of Savanna sandstone). 
Pennsylvanian: Enstern Oklahoma (Muskogee, LeFlore, and Melntos! 
Counties). 
€, W. Wilaon, Jr. 1035 (A. A. P. G. Bull, vol. 19, No. 4. pp. 505-520) Spiro 
memb, of Satanna se —Dark-lrown ss, regularly bedded, blocky, nne to modium 
texture, Plant fossils, Thickness In Muskozee-Porum area 12 ft Lies 50-— ft 


above Keota ss. memb, of Savanna ss. om) GOe fi. below Cavanal coal In Musko 
goe-Porum aren Caps ridge in secs, 13 and 14, T. 9 N., I, 25 EE, Just N. and NE 


of Spire, LeFlore Co. 


Spitzenberg conglomerate, 
Triassic (2): Southeastern Pennsylvania (Berks County). 
L. Whitcomb and JI. A. Engel, 1984 (Pa, Acad. Sci. Proc, wol, 8, pp. 37-43). Spite 
enberg cot—A peculiar eg, that caps the conical bill in Berke Co, which, because of 
ita shape, has been named the splitzenberg, The cxL ls in form of a gently dip 
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ping spoon shnped synellne, resting upon Martinsburg sh. Is different from all 
other racks of region lest exposure is at NE. end of ridge, where Its cross 
bedded charneter cnn be scen Matrix is fairly coarse sand that weathers gray or 


Split Creek ahale and sandstone member, 

Oligocene: Southeastern Alaska (Coutroller Bay region). 

N. L. Taliaferro, 1922 (Geol, Soc. Am. Bull, vol. 43, No. 3, pp. 771-775). Split 
Creek sh, and se, memb.—Basnl memb., of Katalla fm.  Consists of SOO ft, of #8. 
wading down into hard dark-ecolored, rather plat shales, TOO ft, of which are 
exposed, Exposed only in N. part of area, in drains to Bering Lake, in very nar- 
row belt alone Bering River, and in N, pact of ridge btw, Redwood Creck and 
Katalla River. [Origin of name not stated.] Assigned to upper Olig.. on basis of 
correlation with similar fossiliferous rocks in Yakataga diat, which are assigned 
to upper Olig. by B. L, Clark, Conformabiy overlain by Buris Creek sh. memb, 


alla fm. 


The D, 8, Geol, Survey classities typical Katatla fm. as Mio.(?) 


Split-Rock slate. 
Pre-Caumbrian: Northwestern Towa 


C. [R.] Keyes, 1914 (Iowa Acad, Set. Proc, vol 21, p. 181; Ecl, n, &, vol. 40, p. 144). 
Slates, TH ft. thick, younger than Sioux qtzite and comprising top fm, of Animi 


kean series 


Derivation of name not stated. 


Split Rock, 


See under Adirondack anorthosuyte, 


Spokane shale (also formation). 
Pre Cambrian (Belt series): Western central and central southern Montana 
(Helena to Little Belt Mountains). 
C, D. Walcott, 1899 (Geol. Soe. Am, Bull, vol. 10, pp. 199 d Spokane shatea 
Massive beds of deep-red siliceous shales, 1,500 ft, thick Underlie Empire shales 
and overlie Greyson shales. Type loc, in Spokane Millis, 15 mi B. of Helena, 


although base te not there exposed, 


Spokane glaciation. 
Pleistocene 7 Washington. 
J, H. Bretz, 1023 (Geol. Soc, Am, Bull, vol. 34, p. SSO) Spokane glaciation intro 
duced for ice sleet older than Wisconsin drift of Wash, Named for development 
of the til striated erratic boulders, outwieh material, ond drainage channels in 


vicinity of Spokane, Wash. 
Spokane clays, 

A term loosely applied commercially in eastern Wash. to the kauolins and 
buff-burninz cluys in general vicinity of Spokane, some of which belong to 
Latah fm. ( Mio.) 

Spoon Butte beds. 

Miocene (upper) and Pliocene (lower): Western N 

Wyoming, 


ruska and eastern 


©. A. Peterson, 1909 (Carnegie Mus, Mem., vol, 4, No. 3, pp, 74-77). Spoon Butte 
beds, Inrd stratum of pinukisl-gtay ss, 25 to 50 ft. thick. No fossils. Assigned 
to Plio (2) or Mio. May represent Ogallala fm. Named for Spoon Butte, Laramie 
Co, Wyo. Overlies upper Harrison beds (middle Mio.) 

H. J. Cook, 1015 (Nebr, Geol, Sury. vol. 7, pt. 11, pp. 74-75). Snake Creek beds cap 
Spoon Butte, Wyo, where they overlie Sheep Creek beds, They were caled "Har- 
tison beds" by Peterson In 1906, and regarded by him as "upper Harrison beds. 

and considered them younger than 


In 1000 pe named them “Spoon Butte bed 
upper Harrison beds, These cemented beds are m phase of Snake Creek beds o£ 
Matthew aml Cook, 
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Spoon River sandstone and shale, (In Pottsville formation.) 

Pennsylvanian: Central western Illinois (Fulton County). 

T. EK. Savage, 1927 (Am. Jour. Sci, 5th, vol. 14, pp. 207—316), applied Spoon River 
os. and ah. to basal part of Pottsville fm, In Fulton Co., or to beds underlying clay 
beneath Seville (No. $} coal and uncon, overlying St, Louis ls. Derivation of 
name not stated, 

H. R. Wanless, 1929 (Il Geol, Surv. Bull $57). Basal 50 to SO ft. of Pottsville fm 
fn Alexis quad, NW, TIL, ise Spoon River of Savage (1927), so named because well 
exposed along Spoon River [which 1s chiefly in Fulton Co,]. 


Spot Pond granite 
A name that has been applied locally to a stock of Dedham granite in 
Boston region, Mass, 


Spotted Bear limestone member. 

Middle Devonian: Northwestern Montana. 

C. F. Deiss, 1988 (Mont, Bur. Mines and Geol, Mem, 6, pp. 44 and passim). Spotted 
Bear l8, memb—Top memb, of Jefferson 1s, in Spotted B Pentagon, and Moni- 
tor Mtns. 'Phickest (426 ft.) on Monitor Mtn; thinnest (282 ft.) on Pentagon Mtn ; 
not known to be present in intervening aren, Most striking feature is vuriety 
of Iss. and shales that compose the memb, Consists of (descending) : (1) 4 ft 
of platy cream-white argill. Is. that weathers light buff; 22 ft. of massive 
platy brown-gray crystalline Js, that weathers gray; (2) gray medium bedded Ix 
in upper and lower parts and massive argill. tan-gray finely crystalline ls., 61 ft. ; 

(4) gray to tan-gray argill, crystalline Is, that weathers irregular gray in lower 
part nnd sugary gray in upper part, 114 fr.; (5) massive thin-bedded y 
crystalline ls., 86 ft., thicker-bedded upward; weathers dull gray. Discon. under 
Hes Silvertip cal, memb, of Madison Is, and overlies Lone Butte Is, memb. of 
Jefferson ls. Well exposed btw, elevations of 6,850 and 7,005 ft. om NW, slope 
of Spotted Bear Mtn, in NEM sec. 20, T. 26 N.. K, 15 W. 


Sprakers, 
Middle Ordovician: Eustern New York (Mohawk Valley). 
R. Ruedemann and G. H. Chadwick, 1025 (Sel, n. &, vol S1, No, 2104, p. 400). 
Sprakers introduced for lower middle Canajoharie or zone of Diplograptue am- 
plevicaulig in Moliawk Valley. 


Sprayan series. 
C, [R,] Keyes, 1924 (Pan-Am. Geol, vol 
It. thick, composing all of Late Triassic of Alberia, The Triassic Spray fm. may 
be a compact provincial series; it may he composed of two or more distinct pro- 
vincial series; or it may prove to he s composite fm. comprising two or more 
interlocking provincial series If the Triaseic section prove to be but a single 
may he shortened and given serial 


12, p, 288). Sprapan ecrics.—Shales, 1,400 


provincial series, then the name Spray River 
ending and be known as Sprayan seriea; otherwise, if there be really two or more 
series they should be so denominated, the tithe Sprayan then being properly 


regtrieted to one of the subdivisions of serial rank, 


- 


Named for exposure in Spray River gorge, 7 ml. above Banff, Alberta. 


Spray River formation, 
Triassic: British Columbia and Alberta. 
Ic. M Kindle, 1924 (Pan-Am. Geol, vol. 42, pp. 1158124). 


Spring Branch limestone. (In Lecompton limestone.) 
stern Nebraska (7), northeastern Kansas, and 


Pennsylvanian: Southe 
northwestern Missouri. 

G. E, Condra, 1927 (Nebr, Geol, Bury. Boll, 1, 24 aor., pp. 44, 47), Spring Branch lè., 
basal unit of Lecompton !&, is exposed im Mo, and Kaus; probably not exposed 
in Nebr. Massive above amd chalky and friable below. Weathers yellowish or 
brownish. Thickness in Mo. and Kans 4 to 8 ft, Underlies Doniphan sh. and 
overHes Kanwaka sh. memb. Named for exposures on Spring Branch N. of Big 
Springs, Kans. 

R. €. Moore, 1926 (Kans. Geol, Surv. Bull. 22, p. 163, footnote). Phe absence of 

Spring Branch aod “Curzon” Isa, fo Nebr, bas been recognized by Condra. Con- 
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clusion that Spring Branch Is. is absent in Nebr. may require modification when 
restudy of correlation of "Plattsmouth 1s.” section of Snyderville quarries and 
other places in Nebr. has been completed, for it ig possible topmost part of 
“Plattsmouth" us previously identified may prove to be Spring Branch Is. 


Spring Canyon tongue (of Star Point sandstone). 

Upper Cretaceous: Central eastern Utah (Book Cliffs). 

F. R, Clark, 1928 (U, & G. 8, Bull, 793), Spring Canyon tonguc.—Masslve s&, 150 
to 200 ft, thick, forming top part of Star Point ss, (basal fm, of Mesanverde group 
in Wasatch Plateau and Book Cliffs) Intertingers with tongues of marine Mancos 
sh, Forms conspicuous white cliffs In Spring Canyon, N, part of Castlegate qund., 
Carbon Co. 


Spring Canyon coal group. (In Blackhawk formation.) 

Upper Cretaceous: Central enstern Utah (Book Cliffs). 

F. R. Clark, 1928 (U. 8. G. &, Bull, 798). Spring Canyon coal group—A group of 2 
to 5 coal beds, with accompanying beds of sh., etc, in part underlying and in part 
grading laterally into Aberdeen es. memb. of Blackhawk fm, In places a thin 
tongue of Mancos sh, separates the coal group from underlying Star Point ss. 


Spring Creek bed, (In Strawn formation.) 
Pennsylvanian: Central Texas, 
N, F. Drake, 1893 Tex, Geol, Surv, 4th Anm. Rept., pt. 1, pp. 374, 381). Spring 
Creek bed.—THluish sandy clay, 300 ft, thick, with 50 ft, of ss. nenr middle, Memb. 
of Strawn div. Underlies Cottonwood Creek bed and overlies Brown Creek. bed 


Named for Spring Creek, San Saba Co. 


Spring Creek granite. 

Pre-Cambrian: Eastern Colorado (Cripple Creek district). 

W. Cross, 1895 (U. S, G. S, 16th Ann. Rept. pt. 2, p. 23). Spring Creek variety — 
A peculiar variety of granite which occurs opposite Red Mtn, on Spring Creek, in 
Cripple Creek dist, The rock ix of medium grain, has a more or less distinct 
porphyritie structure, and is marked by brilliant-red color, due to very heavy 
impregnation of nl] the feldspar by iron oxide, Quartz appears in small irregular 
grains abundantly disseminated through the mass. No other constituents are 
visible to naked eye, Blotite was probably an orlginal constituent of this granite, 
but it has been decomposed and mainly replaced by muscovite, Ploorite occurs 
sparingly all through the granite 

W. Lindgren and FP. L, Ransome, 1906 (U. S. U. S, P. P. 54), Age of Spring Crech 
granite with reference to other granites of Cripple Creek dist, is unknown [p, 20]. 
Pikes Peak granite is probably Intrusive into Spring Creek granite [p. 23] 

L, C, Graton, 1900 (U, S. G. 8, P, P. 54). Spring Creek granite—Bright red, oven- 
grained. No evidence ag to relative age. Occurs only on SW. half of Red Mtn 
and on hill to S. on opposite side of Spring Creek, Cripple Creck dist. 


Spring Creek limestone, (In Moorefield shale.) 

Mississippian: Northern Arkansas. 

H. S, Williams, 1895 (Am. Jour. Sch, 3d, vol. 49, pp. 94-101). Spring Creek 1s.— 
Dark-colored 1s. and associated cale, shales at Spring Creek, a few mi. W. of 
Batesville, Overlies Boone chert nnd underlies Batesville as. Contains Warsaw, 
St. Louis, nud Spergen Hill fossils, According to Ark. geologists, this interval is 
to W. occupied by Fayetteville sh. [miscorrelation]. 

8, Weller, 1898 (N, Y, Acad, Sei. Trans., vol. 16, pp. 279, 281) Spring Creek lo 
and sh.—'This fm. has heretofore been referred to Fayetteville [Moorefield] al. 
by Ark. geologists, Since correlation of black shales and lss. of WBatesville 
region with Fayetteville sh. is based wholly on stratigraphy, and aa strat. column 
is somewhat dissimilar in the two rewions, it is thought best to assign a distinc- 
tive name to the fm. in Batesville region, until investigation of faunas of two areas 
proves it to be wholly or in part=the more western fm. The Spring Creek ls, 
is typlieally developed on Spring Creek, 2 mi. W, of Batesville, and is a black 
fetid ls. abounding in fossils. Wast of Batesville, in vicinity of Moorefield, it ia 
more shaly and attains thickness of 300 ft. Fauna js» unique. Overlies Boone 
chert and underlies Batesville as. 

E, 0. Ulrich, 1904 (U. 8, G. S. P. P. 24, pp. 102-104). A few mi, NW. of 
Batesville there is a loen! deposit of highly fossiliferous Is. and limy sh, which 
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H, 8. Williams has called Spring Creek is. Apparently this cale, fm. reste 
on Boone fm. and underlies Moorefield sh. (—Wnyetteville sh. in part of Bran 
ner}, while increase in argilL matter toward top of exposure probably indi 
cates the calc. beds grade up into the eb. "Though of small consequence arenily, 
cally to be entirely neclected in classification 


this enle, fm. is too important geolog 
of Miss, rocks of Ark. Perhaps it is sufficiently acconnted for by ranking it 35 n 
memb, of Moorefleld fm 


, ] 
S. Geol 


The f8pring Creek Is. is 0 to 15 ft. thick and ts now treated by U 
Survey as basal part of Moorefield sh. 

Named for Spring Creek, 2 mL W. of Batesville, Independence Co, 

Spring Creek clays. 

Lower Cretaceous (Comanche series): Central southern Kansas. 

€, N. Gould, 1808 (Am. Jour, Sel, 4th; vol. D, pp. 110—174). Spring Creek claw 
Blodsh-white clay, with elny-ronstone concretions; 20 to SO ft. thick.  Umderltes 
Greenlenf ss. and overlies Kiowa shales Basal div. of Medicine beds 

Named for Spring Creek, 12 mi. W. of Belvidere, Kiowa Co. 

This nime was disearded by U. S, Geol. Survey in 1921, the bed (in Kiowa 
sh.) being regarded as so local as to have no strat, value. 

W. H. Twenhofel, 1924 (Kans, Geol. Surv. Bull. 9), revived the name (in 
the form Spring Creek sh. memb, of Belvidere [m.), us explained in 


1924 entry under Belvidere ah, 


Spring Creek erosion cycle. 
Recent: Southeastern Idaho. 


G. R. Mansfield, 1920 (U. S. G. S, Hull, 712, pp. 17, 71). Spring Creek eyi 
postglacial (Recent) erosion cycle In SE. Idaho. Named for Spring Crook, which 


le, A 


rises and has Its entire course in the Fort Hall bottoms 


Springer formation. 

Pennsylvanian (Pottsville) : Central southern Oklahoma. 

W, L. Goldeton, Jr., 1922 (A. A. P. G. Bull, vol, 6, No. 1). Springer memb.—MWasal 
memb, of Glenn fm Largely black nnd blue shales separated by thin beda of ss, 
and Is The shales at base are black and soft. Near top blue predominates, 
but there are zones of black sb. several] ft. thick To N. of Ardmore it contains 
no calc. membere, but there are 12 brownish or drab sse ranging lo thickness from 
a few ft. to 1004 ft, some of which grade into shales to & and E. Around 
Criner Mils ssa. aro less important and numerous be of thin brownish Iss. 
occur. Thickness 4,000 to 6,000 fi. Town of Springer [Carter Co.] is in midst 
of thia memb, Fossils listed Jteste conformably on Caney sh. and underles 


Otterville Is. memb. 

G. Of, Girty and P, V. Roundy, 16 (A. A, P. G. Bull, vol. 7, No. 3, pp. 331-347). 
Goldston's Springer memb, seems to us to include both pre-Glenm and post 
Glenn beds, We nre satisfied Springer beds were excluded from Glenn fm 
originally defined, and that they are part of Caney st.; In places they probably 
included the Hoxbar 

H. D. Miser, 1025 (Okla. Geol Surv, Bull, 35, p. 26, footnote), [See thie entry 
under A/ombar fm.] 

S. Powers, 1927 tA. A. P. G. Bull, wol Ll, Ne. 160, pp, 1087-1085), mapped 
Springer fm. as underlying Glenn fm. 

C, W. Tomlinson, 1% (Okla. Geol. Surv. Bull 40%, pp. 7-21). Springer fm., 
2.000 or more ft, thick, includes all beds below Jolli ix memb, of Dornick Hills 
fm. and above Coney sh Its basal memb. is here named Rod Club sò. memb. 
On Miser’s map of Okla, these rocks were included in Caney sh. 

C, W. Tomlinson, 1920 (Okla. Geol, Surv. Bull. 46) Springer fm., 3,000 to 3,500 ft, 
thick, ns bere defined corresponds closely with Goldston's Springer memb., of 
Glenn fm. im its type area and elsewhere, It was Included in Glenn fm. by Taf 
in Tishomingo folo, but was exeluded by Girty, Roundy, and Miser. It underlies 
Jolit memb. of Dornick Hills fm. and overlies Caney sh 


The present approved definition of Springer fm. ix that it underlies Wapa- 
nueka ls. in the Ti Valley-Choctaw belt of Ouachita Mtns, Olla., and 
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elsewhere it underlies Dornick Hills fm, It overlies Caney sh, (now 
restricted to beds of Miss. age). (See H. D. Miser, A, A. P. G. Bull, vol. 
18, No. 8, 1984, pp. 971-1009.) 


Springfield limestone. 
Silurian (Niagaran): Southwestern Ohio. 
v. Rept, Pree, 1870, pp. 271, 274-277, 301). Spring- 


With some boll and drab beds 


E. Orton, 1571 (Oblo Geol Su 
fell atone or Blue CHff.—Masslve blue crinoidal bs 
amd interstratified sh. or blue clay, and with 5 to 15 ft. of blue sh. nt base. 
Thickness 20 to 45 Mt. Overlaln by Cedarville or Guelph Is. and wnderlain hy West 
Union or Lower CIHf Is. (the yellow cliff) All Imeluded in Ningnra group 
Oeceurs in Highland Co. and northward. [Io jndex thie fm. ia called Springfield 
la.] 

The foregoing definition of Springfield Is. was used in Ohio Geol Surv. 
repts 1576, 1874, 1884, 188S, 1892, 1005, 1915, and 1946, and, so far as 
known, is still followed by that Survey. In 1917 A, F, Foerste intro 
duced Huphemia dol. for the beds underlying Springfield dol. as he 


caled the fm, and included (ascending) Euphemia dol., Springtield 
dol, and Cedarville dol In his Durbin fm. It appears that Foerste’s 
Springfleld dot, is only a part of Orton's Springfield. ts 

A, F. Poerste, 1935 (Denison Univ. Bull., Jour, Scl. Lab, vol. 30, p, 155), Spring 
field was introduced by Orton In 1871 Type loc, was Springfield, Oblo, where this 
fm. has long been quarried W. of city, where the typical well-bedded ünegruülned 
Springlield dol, fe 10 ft, thick, the underlying dense but somewhat mottled rock 
being 4 ft. thick, giving 14 ft, for entire Springfield dol section, which rests 
directly on Euphemia dol, Tt is overlain by Cedarville dol 


Springfleld clay, 
Pleistocene: Southwestern Ohlo, 


E, Orton, 1873 (Ohlo Geol. Surv, vol. 1, pp, 431, 443). Springfield elay.—Fini ined 
yellow glacial clay, in Hamilton, Montgome y, Clark, and probably Clermont Coun 
Hee; 15 to 30 ft. thick. Overlies sand, gravel, and streaks of lonm and moderlles 
sòl Included tn [Pleistocene] drift 


Named for Springfield, Clark Co. 


Springfield conglomerate 

Cambrian (probably): Southeastern Vermont (Windsor County) 

C. H. Richardson, 1931 (17th Rept. Vt. State Geol, pp, 200-201). Npringficld egt. — 
Introduction of this term is demanded by discovery, on W. side of Skitehewnug 
Mtn, of n new cel. It lies on E. side of Spencer Hollow road, the nearest approach 
to which is a few roda E, of Spencer School House [144 mi EB. of Sprinzfield, 
Claremont quad.]. where the egl. outeropa. Pebbles range from fraction of in. to 
0 in. diam, Most of them are quarts; à few of mica schist were seen The matrix 
i» mica schist, the mica mostly muscovite, The cgl. carries much secondary quartz 
in velnlets and stringers In some outcrops the rock appears as quartz sehlat; im 
Others as coars-textured qizite, Some pebbles are well rounded: others are 
stretched or elongated. Metamorphiam intense Highly folded and crampled and 
dips in all directions, More field work needed to determine exact age and true 
atrat. position, There is no evidence of anything Ord. io either pebbles or matrix, 
both of which appear to be Camb 


Spring Grove member (of Wapsipinicon limestone) 

Middle Devonian: Eastern Iowa (Linn County). 

A. C. Trowbridge, M. L. Thompson, and E. IT. Scobey, 1935 (Rept, 9th Anu. Field 
Cont, Kans. Geol. Soc, figs. 1, 2, and pp. 38, 424) Spring Grove memb, of Wap 
sipinicon la—At Linwood quarry, Scott Co., consists of (descending) : Stylolitic Is, 
13 ft.; gs, 6 im; Is, 3 ft.; covered, 10 ft.; mag. ls, 5 ft, Underlies Davenport 
memb. of Wapeipinicon ]s [In fur 1 is shown as overlying Kenwood memb. of 
Wapsipintceon.] 

M. A. Btainbrook, 1935 (pp. 27 
here proposed for a terrane distinct from the Kenwood, with which it hitherto 


-252 of rept. cited above) Spring Grove 09,—Nunme 
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has been ineluded. Type loc, is natural exposure in right bank of Wapsipinicon 
River in center of sec, 24, Spring Grove Twp, Linn Co, Entire thickness of IS fi 
is exposed, with 12 ft. of Kenwood below and 8 ft. of Davenport above. The 

is subdolomitie, flné-gzrained, more or less massively bedded, but finely laminated. 
Has greater northward extent than any Dev. beds below.  Outerops in southern 
Winnishiek Co. (valley of Crane Creek), along E. Dev. border of Fayette Co., and 
in Linn and Cedar Counties. No fossils. Lies uncon. on Kenwood in Linn Co 
and on Sil. in Fayette Co., and is uncon. below Davenport memb. 


Spring Hill limestone. 

Pennsylvanian: Eastern Kansas. 

R. C. Moore, 1932 (Kans, Geol, Soc. 6th Ann, Field Conf. Guidebook, pp. 93, %7) 
{See under Merriam Is, On p. 46 Spring Hill ls. is described ns consisting of 15 t 
21%, ft. of gray even-bedded 1s.] 

N. D, Newell, 1935 (Kans, Geol. Surv. Bull, 21, pp. 18, 71-73). Spring HUL le 
memb.—Upper memb, of Plattsburg Is. Lower half or less 1s even gray Im. contain 
ing brachiopods and brrozonnus, Remainder is oolitie or granular and contains 
large molluscan element Overlies Hickory Creek sh. memb, and underlies Vilas 
sh. Named for exposures at town of Spring Hill, in S. part of Johnson Co. 

R. €. Moore, 1936 (Kans. Geol. Sury. Bull, 22), stated that Newell is author of this 
name. 


Springler Knob facies, 
Name applied by P. B. Stockdale (Ind. Dept. Cons, Div. Geol Pub, 08 
pp. 76, 222, etc., 1921) to a lithologie development (“that of type loc. of 
the fm.") of his Edwardsville fm., in a part of southern Ind. 


Spring Point greenstone. (In Casco Bay group.) 

Carboniferous (Pennsylvanian?): Southwestern Maine 

F, J. Katz, 1917 (Wash. Acad. Sci, Jour., vol. 7, p. 198). [Spring Point greenstone 
mentioned as a fm. jn Casco Bay group, Not deñned.] 

F. 1. Katz, 1917 (U. S. G. S. P. P. 108, p. 170). Spring Point greenstone.—Gray to 
dark-green actinolite schist, in part thoroughly schistose aud in part massive: 
chloritie schists: and some schistose rocka that stil] show their original coarsely 
and irregularly fragmental texture ond contain secondary felts of small actinolite 
needles and small Webs of blue quartz. Is very probably volcanic material locally 
but conformably intercalated btw. Cape Elizabeth fm, below and Dinmond Island 
sl. above. Included in Casco Bay group. Assigned to Penn. (9). Named for 
exposures at Spring Point, South Portland, Cumberland Co, 


Spring River sandstone. 
Pennsylvanian; Southwestern Missouri. 
D. White, 1897 (Geol, Soc. Am, Hull, vol 8, p. 288). Spring River s». proposed by 
W. P. Jenney [unpublished ms.) for thin, very irregular ferraginons ss., which 
intervenes btw. the coal-bearing sbales and the Eoenrboniferous bottom, Regarded 
us equiv. to “Millstone grit.” 


Named for Spring River, Jasper Co, 


iSpring Rock limestone. 
Pennsylvanian: Eastern Kansas, 
G. C. Swallow ond F., Hawn, 1865 (Kans. Geol. Surv. Rept. on Minmi Co, p. 9) 
Sp 


ing Rock.—Hard bluish-gray fine-grained 1&, 2 to 4 ft, thick, containing many 
fossils and crystalline particles of cale spar. Forma bed 16 of geol. section of 
Miami Co. 

In a later rept Swallow applied this term to his bed No. 162, and !dentifled 
it at Beaver Creek, Marais des Cygnes, W. of Topeka, and at Lecompton 
confusing it with several Iss. 

R. C. Moore, 1836 (Kans, Geol. Surv. Boll, 22, p. 204). Howard 1s. is part of *Sprin 
Rack ls. of Swallow, which is abandoned, 


Named for fine springs which come to surface from crevices In the rack 
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'Spring Rock series 

Penusylvanian: Eastern Kansas. 

G. C. Swallow, 1866 (Kans. Geol. Surv, Prel. Rept. p. 21). Spring Rock serics.— 
Series of Iss., sss., and shales, SS ft. 2 in. thick, including beds Nos. 158 to 106, 
inclusive, of geol. section of eastern Kans.  Underlie« Kinsteln ss, and overlies 
Well Rock series. 

Not a definite unit, but confused with several divisions, being in places the 
same as his Well Rock series and in other places the same as his Cave 
Rock series. 

Appears to be named for the Spring Rack (bed No. 162), the source of many 
fine springs. 


Springvale beds, 

Mississippian: Southeastern Iowa, 

H. F. Bain, 1895 (Am. Geol., vol. 15, p. 320). Springvale beds —Blne, somewhat 
cale, sh., in places aren, and locally called z8.; 20 to 25 tt, thick: basal memb. of 
St. Louis fm,  Underlie Verdi beds (middle [upper now] memb. of 8t. Louis) and 
overlic Augusta [Spergen] fm. 

F, M. Van Tuyl (Iowa Geol. Surv. vol. 30, pp, 181, 231, 1925) stated that the beds 
at old Springvale mill belong in upper part of Keokuk 1s, and he introduced Croton 
te, for the beds which Bain defined as “Springvale beds.” 


Named for old Springvale mill, 5 mi. S. of Delta, Keokuk Co. 


Springvale sandstone, 
Middle Devonian: Ontario (Hagersville region), 
C. R. Stauffer, 1913 (12th Int. Geol Cong. Guidebook 4, pp. 83-85, 89). Lower 
portion of Onondaga. ls. in region around Hagersville, Ont., is usually aren. and 
very cherly—in some places an aren. chert and in others a trae ss, a4 nt Bpriug 


yale, where lower part of Onondaga assumes such marked resemblance to true 
Oriskany that it has often been confused with it. But fauna is in every case 
Onondagu Beenuse of decided lithologle difference from ordinary appearance 
of fm. to which they belong, the beds are here referred to os Springvale as. 
Consists of 544 to & ft, of coarse white to yellowish as., lower part rather mussive, 
upper layers somewhat irregular and seem to contain more fossil, Material doubt- 
less reworked Oriskany ss Resis uncon. on Oriskany ss, or on eroded Sil. 


surface. 


Spring Valley limestone, (In MeLeansboro formation.) 
Pennsylvanian: Central western Ilinois 
G. H. Cady, 1921 (Ill Geol, Surv, Cooperative Min iu. 20, pp. 38, 38), stated 
on p. 38 that in N. part of 4th diet. of HL the Spring Valley ts, Hes 150+ ft. 
above No, 7 coal His section on p. | shows it 10 to 15 ft, above coal No. S, 


100+ ft. above Lonsdale ls, and 25 ft below LaSalle Is. The section shows 
Spring Valley Is, to be about 5 ft. thick. [Derivation of name not stated. There 


is a town called Spring Valley in Bureau Co., but that Co. is N. of the counties 
he lists as comprising 4th dist.] 


Springville shale. 

Mississippian: Southwestern Illinois (Union County). 

T. E. Savage, 1920 (Am, Jour. Scl, 4th, vol. 49, pp. 169-178) Springville 8h. — 
Greenish sb. that weathers variegnted and mottled in shades of brown and red 
From mottled color Worthen called it “Calico sh." He considered it youngest 
Dev, fm. in southern Ill Lower part of fm. contnins fossils [listed] that ally tt 
with early Miss. Rockford ls. of RW. Ind. Well exposed in bed and banks of a 
creek a short distance NW, of Springville, SE! sec. 13, 'T. 13 5., R. 1 W. hence 
name. Lies uncon. on Mountain Glen sh. [He described this fm. under Upper 
Dev. hending, but did not list it in bis table of Dev. rocks.] 


Spront Brook limestone. 
Pre-Cambrian: Southeastern New York  (Westehester and Putnam 
Counties), 


C. P. Berkey, 1907 (N, Y. State Mus, Bull 107, pp. 361-878), Coarsely crystalline 
la, or dol, equiv. to Inwood ls. of Manhattan Island, lies next above Lowerre 
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is.. 


qtzite. 1t 200 to 800 ft. thick. [Throughout paper he calle the Is. fnwood 
but on p. 370, under deseription of Sprout Brook Valley (whieh Mes in We 
chester and Putnam Countics), he in several places calle it Sprout Brook 1x.] 


“My interpretation [& that the ls. of Sprout Brook tk the Inwood In” [On his 
Crosa "don be als the la. at Sprout Brook the Inwood Is. ] 
D H Kuopf and A, L Jonas, 1929 (U, & 55 & Rull. 799, table opp. p. 08). Inwo 


Is, correlates with Coeckeysvllie marble, of Glenarm series CAlgonklani 


"Almonkinn" has recently (1994) been discarded as a time term, and nwoii 
Is. is now classified by U, S. Gool. Survey simply ns pre-Cainb 
Spurwink limestone, (in Casco Bay group.) 
Carboniferous (Pennsylvanian?): Southwestern Maine. 


ls, mentioned 


P, J. Katz, 1917 (Wash. Acad, Sel Jour, vol, T, p. 198), [Bpuricit 
as a tm, of Cusco Bay group. Not defined. ] 

F. J. Katz, 1917 (U. S. G. 8. P, P. 108, p. 171). Spurtoiek 
lenses of fine-grained white nnd Ueht-blulah crystalline Is.. Doe grained darkyrtay 


1.—"Phin. interlaminated 


calc, mica schist, and fine gray silleeous mica plhuylliie Ix pyritiferous, in places 
richly so. Thickness about 200 ft Belongs to Casco Bay group Conformabls 
overlies Scarboro phyllite, and eonforronbly underlies Jewell phyllite, Assigne 
to Penn. (9?) Named for exposures og Spurwink River, in Scarboro and Cape 


Elizabeth, Cumberland Co 


Squam granite. 
Barly Carboniferous: Northeastern Massachusetts, 
«ex Co, Mass, pp. 9, 10, 12) 
call. SVT, p. 195 aud map). Small maswa of 


C M. Clapp, 1910 (Igneons rocks of I2 
B. K. Emerson, 1917 (U a. & I 
eranite intrusive into. Quincy anite along Squam Hiver and in Danvers have 
been called Squam granite hy Clapp The rock le apparently related to main 
granite mass, but is finemeraimed nnd richer in mane minerals lis feldepar is 


mainly ortbocjase or mieroeline, 
© H, Clapp, 1921 (U. S. G. S. Boll, TO4, pp. 26, 91), described mineral constitution 


of Squam granite 


Squanjum marl 
Misprint (on p. 378 of U. S, G, S, Bull. 191) for Squankum marl. 


rSquankum marl. 
Nocene: Eastern New Jersey 
"T A. Conrad, 1869 (Am. Jour. Sel 2d, vol 47, pp, 3032-304), In a description 
of Shark Hiver, N. JL, stated that the “Eocene greensand known by the name of 
Sankom marl" consista of 4 ft. of hard gray rock underinin by an unknown 
tbieknesa òf loose greensand; that it contains few organic remaina; and that it 
is overlaln by Mio. mart. 
The 1912 gool. map of N. J., issued by N. J. Geol, Surt., maps the beds around 
Squankum, Monmouth Co. as Kirkwood fm, (Mlo.), with Cohunsey sand 
» but Shark River mart, 


(Mio.?) 2 or 3 mi. away. These fma. are of Mio, az 
whieh consists of greensand with slight admixture of argil. muatertuls, is 
of Eo. age. 


Squantum tillite member (ot Roxbury conglomerate), 

Devoninn or Carboniferous: Eastern Massachusetts (Boston Basin). 

R W. Sayles, i014 (Harvard Coll, Mus, Comp. Zool, Bull, vol. 96, pp. 141-170) 
Bquantum tillits Villite; contain n gravel bed in places 15 to 30 ft. thick 
Underlies Cambridge sl, and overlies a lower sl, which rests on Roxbary cel, proper 
at Squantum Head 

B. K. Dmerson, 1917 (U. S. G. 8. Bull. 597, p. 81). Aquantum tillite memb, of Ros 
bury cyl nnd tillite, with some interbedded es, and sl Thickness appears 
to range from 5O lo 600 ft. or more, Grades into overlying Cambridge sL and 
overlie Dorchester ah, memb. of Roxbury cgl, possibly uncon, Namet for 


peninsula of Squantum, in Quincy. 
M. Billings, 1929 (Am. Jour, Sel, Sth, voL 18, pp. 102, 106), excluded Squantew 
tittite from Roxbury esl. and a ned both to Permian. 
L. La Forge, 1932 (U. 8. G. S, Bull 88), treated Squantum fillite ax top memb 
of Roxbury cgl., which he assigned to Dev. or Curbf 
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PSquantuin slates. 
A name applied by F. H. Lahee (Am. Jour. Sel, 4th, vol, 87, p, 316, 1914) 
to the slates overlying Squantum tillite in Boston Basin, Muss, which 
are tbe Cambridge al 


Square Lake limestone. 
Lower Devonian (Helderbergian) : Northeastern Maine (Aroos 


H, S, Willams, 1900 (U. S, G. & Bun. 165, pp. 21, 22, 20, 30 
Square Lake Is,—Gray fragmental Is., chiefy fragments of cor 


ook County). 
51, 54-78). 
ils, erinodds, and mere 
or less perfect fossil shelis. Contains Lower Helderberg fauna and is older than 
Chapman 26 Name! for exposures on W, shore of Square Lake (or Sedgwick 
Lake), Aroostook Co. 


Nquaw sand. 
Drilers' name for two sands in upper part of Pocono fm. (Miss) of 
SW, Pa, and W, Va. The higher one (Squaw No, J send) is in W. Va. 

id to lie higher than Biz Injun 


sand, but in SW. Pa. the name Squaw 


No. 1 sand has been applied to n sand in the Big injun (Burgoon ss 
memb.). The lower sand (Squaw No. 2 sand) lies lower than Big 
injun and higher than Papoose sand, and is correlated by Pa. Geol. 
Surv. with Sharpeville ss. memb. of Cuyahoga fm. (See G, H. Ashley 
and J. D, Sister, Pa. Geol. Surt., 4th ser, Bull, Mu, p. 6.) 


Squaw sand, 
A subsurface sand of curly Penn. (Cherokee) age in central northern 
Okla. lying lower than Bartlesville sawd und correlated with Taneha 
and Tucker sands. 


Squaw Bay limestone, 
Middle Devonian: Northeastern Michigan (Thunder Bay region) 
A Warthin, Jr, and G. A. Cooper, 1935 (Wash. Acad. Set. Jour, vol 25, No. 12, 


pp. 524-520) Traverse group subdlivided [as shown In 1925 entry under Travers 
fm). Squaw Bay b.—Mrown bx, «ome beds dolomilie; contains Stylioline and 
upper Dew. goniatites Thickness exposed 2 ft.; nenrby els indicate probably 
total of 12 ft, Underlies Antrim black shi, 7; underlying Partridge 


Point fm, by Sfoot covered intervul. Type lo Squaw Buy shore line of Part 


ridge Point, center S. line of sec, 11, T. 30 N, R. 8 E, Alpena Go. “Thia fm 
probably should be excluded from Traverse group. 


Squirrel sand, 

A subsurface sand, of Penn. ange and 0 to 138 fr. thick, in NE. Okla 
that lies in upper part of Cherokee sh. and is correlated with Prue and 
Perrymun sands. In western Mo. the term has been used by drillers 

, Greene, Mo, Bur, Geol. Mines, S7th Bien. Rept., App. 2, 1933, 


(see F, t 
pp. 14, 16) for upper 100 ft, of Cherokee sh., being thus called because 
of manner in which the sand "jumps around” in well logs. The Squirrel 


sand of drillers In SE. Kans, oecurs in upper part of Cherokee zh. and 
is regarded as probably approx.=the Squirrel sand of drillers of Okla 


It outcrops in SE. Kans, 
‘Squirrel Creek formation. 
Kocene: Southern Texas (Medina County). 


R. A. Liddle, 1921 (Univ, Tex, Bull 860, p. 77. o comm 


p, i ar section) 
Squirrel Creek fm—Impure gray and yellow gray les.: medium hard; very glau 


conitic in places, no glauconite in other places; distingulsbed from underlying 
Histone fm. by presence of brown calcite crystals nnd concretions,  Thichne 
to 100 ft. Upper fin. of Midway group in Medina Co, Uncon, underlies Buttecin 
fm. Named for ite largest exposure on E. nnd W. branches of Squirrel Creek 
abowe old Capt. Smith ranch house. 


(o 
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G. H. Chadwick, 1929 (Geol, Soc, Am. Bull, vol. 40, p. 117 Extended feld work 
has shown that Elstone and Squirrel Creek fms, have been Inverted, the Elster 
actually being the higher, and there is possibly a third memb. present locally 
above the Elstone zlauconitie Is 

Julia Gardner (personal communication, July 1920), See under 1Elstome fm 


Squirrel Gulch latite. 
Tertiary: Southern Colorado (Bonanza district, Suguache County), 
W. S. Burbank, 1932 (U. S. G. S, P, P, 169). Squlrret. Gulch latite,.—Massive flows 
of hornblvnde-tiotite latite, 300 to 500 ft, thick Underlhes Porphyry Peak r 
lite and overlies Bonanza latite, Most prominent development occurs at upper 
part of Squirrel Creek and in N.-S. ridges W. of Kerber Creek in sec. 23 


Stacy dolomite member (of Gatesburg formation). 
Upper Cambrian: Central Pennsylvania (Blair County). 
C. Butts, 1018 (Am, Jour. Sei, 4th, vol, 46, pp. 527, 534 
Coarse thiek-bedded steely blue le, without qtzite, Basal memb, of Gatesburgy fm 
Overlios Warrior Is. Named for Stacy Hill a knob 4 ml slghtlr W, of S 
Williamsburg, Blair Co [Thickners 500 ft Exposed on summit and W. side of 
Stacy Knol] 


S37). Stacy dol. memb— 


Stadler sind. 
A term thut has been locally applied to Newburg sand, which occurs abou 
200 ft. above base of Ningara ls. in Cleveland region, Ohio. Ne 
hus priority as well as usage. The sand has supplied ms to plant of 


Stadler Rendering & Fertilizing Co. on Cuyahoga River, just N. of 
mouth of Big Creek. (See ulso under Newburg sand.) 


Staff limestone member (of Graford formation), 
Pennsylvanian: Central northern Texas (Brazos River region). 
F. Reeves, 1922 (U. S. G. 8. Bull. 7365, p. 120). Staff le, memb, of Graford fn 
Lies 159 ft, below Adams Branch Is. memb Upper half weathers in gray frag- 
ments; lower part is massive, hard, and yellow, Thickness 10 ft Outcrope neat 
Eta, Mastland Co, 


Stafford limestone member (of Skunenteles shate) 

Middle Devonian: Western and central New York. 

J. M. Clarke, 1894 (N. Y, State Mus. 47th Ann. Rept., pp, 842, 37 At 823 ft. 
deplh in Livonia salt shaft, at Livonia, Livingston Co, occurs 2 ft. of compact 
grayish or chocolate-colored ls, somewhat bituminous, shaly at top, which 1] 
have named Stafford s, from ite excellent development at Stafford, Genes 
Hamilton fossils very nbundant [listed]. It persists from Livronin ca 
probably not less than 5O mi. In the shaft section, as at all ita observet out 
crops, it bears a Hamilton fawna with a few Marcellus speetex Irom this 
horizon upward there gre no more Iss. in the Marcellus section. ‘lhe Stafford le 

on 25 ft. of compact black, very bituminous but not heavy-Dbedded shales 
[the fossils of which are listed]. 

I. P. Bishop, 1807 (N. Y. State Geol. 15th Ann. tept, wol. 1 p. 3141 Stafford ly 
Hes in midst of the jet-blaek Marcellus shales, 20 ft. above Cornifero : 
daga] Is 

F, J, H. Merril, 1898 (N. Y, State Mus, Bull, 4, No. 19) ! lx, la a thin J 
about 40 ft. above bese of Marcellus ch. Extenda from central N., Y. to Lak 
Brie Well exposed nt Stafford, Genesee Co, 


Has sometimes been called Manliu» la, because well exposed 2 mi. W 
of village of Manlius (D, D, Luther, 1899), but is much younger than 
true Manlius ls, which is Sil. Thicknesses given range from 2 ft. to 
S ft, 4 in,; distances nbove Onondaga ts. vary from zero to 159 ft. 

G. A, Cooper, 1030 (Am. Jour. Sci, Sth, vol 19, pp. 215-216), Stafford te. is 
busul memb. of Skaneateles fm. It is à gray ls. that weathers chocolate brown: 
in places is quite abaly, In other places highly cale. and massive, At Stafford 
{Genesee Co.] it la 2 ft. thick; at Lancaster Rig ft.; nt Lake Erle 15 ft, 'T 
upper 2 ft, of the Stafford at Lancaster 18 like typical Stafford, but presents 
considerable variations in fauna and lithology from the 6!6 ft. below it, which 
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should probably be placed in underlying Oatka Creek memb, of Marcellus, The 
beds nbove the Staford are here named Levanna memb, of Skaneateles fim The 
Stafford js considered Mottville memb. {See under Mottville memb.] 

W. Goldring, 1931 (N. Y. State Mus, Hdb. 10, p. 369). Stafford la. is basal bed of 
Skanenteles sh. [On p. SOL she stated it hag recently been proved to be- Mott 
ville 1&,] 


The U. S. Geol. Survey has adopted the delinition of Skaneateles sh, 
that includes in it the Stafford Is. of N. Y, repts, 


Stafford Store quartz monzonite, 
Post-Ordovician ; Northeastern Virginin (Statford County), 
J. T. Lonsdale, 1 (Va, Geol, Surv. Bull. 30, p. 40), described geographic distribu 
tion and petrogruphy of Stafford Stove quartz monzonite, “which is typlenily de 
veloped near Stafford Store post office, Stafford Co." 


Staghorn Point submember, 

Middle Devonian: Central New York (Skuneateles quadrangle), 

B. Smith, 1935 (N. Y. State Mus, Bull. 300, pp. 4647). About 50 ft, above Cen- 
terticld ls. occurs the lower coral bed or reef of Otl&co memb, of Ludlowville sh, 
and the hard ang coarsely bedded platform on which the comi bed rests. This 
coral bed is 3 or 259 ft. thick but may thin to almost nothing. The platform on 
which it rests is 5 or 10 ft. thick, Both are beautifully displayed in vicinity of 
Staghorn Point, on E. side of Skaneatcles Lake, about 155 mi NW. from Spaf- 
ford Landing. The term Staghorn Point submember ts here proposed for the 
coral bed or reef typically shown just & of Stagborn Molnt. 


iStaked Plains formation. 

Pliocene; Northwestern Texas. 

R, T. Hill 18900 (Am, Ass, Adv. Bel, Proc, vol, 38, p. The Staked Plains 
are shown to be an extensive mesa, which was an interior haselevel in late Tert. 
or early Quat. time. Its surface is covered by a fresh-water lacustrine sediment, 
consisting of loam and gravel, for which name Staked Plains fm. ia proposed 


These blanket deposits of the Staked Plains or Llano Estaendo are now called 
Ogallala fm. CPlio.), (See 1987 geol, map of Tex.) 


Stalk group. 
Pre-Cambrian: Canada (Northwest Territories). 
C. Lausen, 1929 (Canadian Min, and Met, Bull, 202, p. 379). 


Stalnaker sand, 

A subsurface sand, of Penn. age, in southern Kans. and northern Okla., 
lying at about 2,050 ft. depth in Udall pool, Cowley Co. Kans.; also 
produces in E. part of adjoining Sumner Co, Kans,  Correlated with 
top part of Lansing group. Believed to be same as Tonkawan sand. In 
Mervine pool, Kay Co., Okla., it is 22 ft, thick and lies at 1,800 ft. depth, 
the Endicott lying at 1,500 ft. and the Burbank nt 3,100 ft. 


Stamford granite gneiss. 
Pre-Cnmbrinn: Southwestern Vermont (Bennington County) and western 
M: 


C, M. Hiteheoek, 1861 (Rept. geol Vt, vol, 2, p. 001). Climbing the great hill W 
of Stamford monstrous boulders of granite appear, and presently the granite 
Itself, whieh contains blue hyaline quartz, So peculiar js this granite that it has 
been called Stamford granite 1n our notes. It may be eruptive, Extenda btw. 
3 nnd 4 mi, to E. part of Pownal. 

T. N. Dale, 1898 (U. S. G. S. 18th Ann. Rept., pt. 2, pl, 97), Stamford gneisa, pro- 
Camb., underlies Vermont fm. in western Mass 

J. E. WoHf, 1894 (U. S. G. S. Mon. 23, pp. 45-48), Stamford gneisa (the "Stam- 
ford granite" of Vf. geol, rept.).—C0arse banded granitoid gneiss. — Underlies 
Vermont fm, 


snehusetts. 


STATES 
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B, K. Emerson, 1917 (U. 8, G, &. Bull. 597, p. 191, and map) Stamford granite 
ve—Described by Pumpelly and Wolf (U. S. G S. Mon. 23, p. 485, 18). 
s core of Hoosne Mtn proper. Was named for exposures at 


(L. M. Prindle and E. B, Knopf, Am. Jour. 


Intrudes Mount Holly gm 
Sei, Sth, vol. 24, Oct. 1092.) 


Stnimper zone, 
Drillers’ name for 110- ft, of sandy dol of Ord. age in Oklaboma C 


field, NE. Okla., containing fossils that correlate it with Joins fm. 
derlies Kinter ss, of drillers and overlies beds identified as Arbuckle ls 
Basal O to 40 ft, consists of gray nnd white mottled coarsely crystallin 
soft to hard Is,, in pinces partly or completely dolomitie, which are 
cillod Stamper 1 (See A. A. P. G. Bull, vol. 16, No. 10, pp. 987 ) 


Derivation of name not known 


Stamper limestone. 


See under Stamper owe, 


Stanbridge slate. 
Middle and Upper (?) Ordovician: Quebec, 


r. H, Clark, 1984 (Geol, Soc. Am. Bull, vol, 45, No. 1, pp. & 7) 


Standish flagstone. (In Genesee croup.) 
Upper Devonian: West-centrul New York 
J. M, Clarke and D. D. Luther, 1904 (N. Y. Stat 


D Mus, Ball, 63, p, 22) Standish 
Naga and 


r—Thin uneven blulsh-rray and olive shales IG ft. th 
Middlesex black shales of Portage gree 
nation because it 


overlying West River eb, and underly 
Top div, of Genesee beds or group. 
marks a tra 
tion enaüraeterizinz for most part the mass of Portage stratu. Not persistent for 


‘me entitled to des 


ition fram argill, shales of West River beds into aren, sediwet 


any great distance from Canandalgua and Naples quads. Fauna sparse and chiety 
t of beds below 

C. A. Hartnagel, 1012 (X. Y. Siate Mus, Hib, 19, p. 73) Standish flags and 
named for Standish Gully, town of Italy, Yates Co, Is a local fm. not recog 
E. of Yntes Co. and to W. thing to dimppcarance in Genesee Valley, Top div. « 
Genesee beds, 

W. Goldring, 1931 (N. Y. State Mus, db. 10, p, 269), Included Standiah sh. and 
underlying W River sh, nnd Genundewa Is. in Portage group, and restricte! 


Genesee to its basal memb., or the Geneseo ah, of Chadwick 
G. H. Chadwick, 1935 (Geol Soc. Am. Bull, vol, 46, No. 2), Included Standish asd 
underlying beds in Genesee group. 


The U. S, Geol, Survey has adopted Standish flagstone ag the name of this 
unit, aid includes it in Genesee group. 
Standley shale. 
Miss 
See Stanley sh 


ppiau: E rn Oklalromt. 


Stundpipe sandstone, (1n Elindale formation.) 


Pennsylvanian: Central northern © 
F. C. Greene, 1028 (Okla. Geol, Surv, I 
below Neva 1s. in Pawnee Co. 


nhoma (Pawnee County). 


i, 40CC) “Standpipe aa” Mes 5 to 8 


Standpipe limestone member (of Clear Fork formation). 
Permian: Central northern Texas (Taylor County). 
M. G. Cheney, 1929 (Univ, & Bull 2013, p. 27, pl. 1), Stendptpe 2 Dark gray 
fosxiliferous Is., E to 3 rt. thick, forming top memb, of Wichita-Aibany Type lo 
is the Hine outeropping at base of hill upon which ig located the 2tandpipe in E 
part of Abliene, Taylor Co. Is used |n unpublished rept of W . Riney. 
^. M. Lloyd and W. C, Thompson, 1928 (A. A. P. G. Bull, vol, 13, No. 8 pl. 9, pp. 94* 
949) Btandpipo Is—Lies 125 ft. above Lytle Is, in Tower part of Clear Fork, fm. 
Is noticeable chiefly on account of its outerop in SW. part of city of Abilene Ix o 
local extent, 
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Stanford conglomerate. 
Probably tate Tertiary: Central northern Montana (Fort Benton quad- 


rangle). 


W. H. Weed, 1899 (U. S. G, 8, Fort Menton folie, No. 55 
in the very prominent hills rixing above the ftat prairie 


Stanford cgl.--—Cgl. found 
near thet town, The road 
E. of Stanford erosseg a flat bench covered with this eel. ‘Thickness 0 to 100 fi. 
Uncon, overlies Montana fm. (Upper Cret.) Of Picist. or Tort. ag 
This gravel is now considered by W. €. Alden to probably bee Flaxville 


gravel, which is considered to be of upper Mio, or Pio. ag 


Stanhope sand, 
A subsurfüce saud In Stanhope pool, secs; 15 and 22, T. 206 8, R. 8 E, Knus. 


Lies in or on top of Mississippi lime. 


Staniukovich shale. 
Lower Cretaceous: Southwestern Al 


WwW. W. Atwood, 1911 (U. 8. G. 8. Il. 467, pp, 25, 38, ete). Sl'aniukortehi ah—Shales 
and thin sss., 1,000- ft, thick, eonformably underlying Herendeen 1s. (Lower 


ut (Alaska Peninsula) 


Cret.) and overlying Naknek fm. (Upper Jurassie). Exposed on Herendeen Bay 
also on Staniukovich Mtn, and E. to Port Molle: In Lower Cret 


Stanley shale. 

Pennsylvanian (Pottsville): Central southern nnd sontheastern Oklahoma 
‘rm Arki 
Taff, 1902 (U. S. G. 8, Atoka folio, No. T0), Atandtey sh—Upper part Muish 


and greenish fakilte green shales ond massive and thin-bedded friable drab sss 
lower part silleeougs and cherty fisile sh, Thickness 0,100 ft. — Underlies Jackfork 


und west 


ve. amd overlies Taliliind chert 
A. H. Purdue, 1900 (Ark. Geol. Sury. Slates of Ark.). Stanley sh. —Orcenish clay 


k gl, bear base and greenish gtettle e; frequently a egl. at 


sh. with, locally, hl: 
bose Thivkness 6,000 ff Uncon, overlies Fork Mtn sl, 0 to 125 ft. thick 
[Stanley sh. ax used tn this rept Ieluded Hot Springs ss of Hot Springs area 
This definition of Stanley sh. (to exclude fork Mtn el.) wax also used by Purdue 
in U. & G. &. Bull. 580, 1914.] 

H, D, Miser, 1917 (U. & G, S, Bull, 650, p. 66). Some sh. at base of Stanley sh, ba 
in places been altered to si., to which name “Fork Mtn < 
In Caddo Gap and DeQueen quada, Ark, and Okla., 
Arkansas novaculite and underlies Jackfork sa. 


Age of Stanley sh, was changed to Penn, in 1984. (See H. D. Miser, 
A. A. P. G. Bull, vol. 18, No. 8, 1934.) 


Named for Stanley, Pushmatahna Co., Okla, 


Arer applied, 


uncorn on 


Stanstead granite. 
Post-Devonian (7): Quebec 


T. H. Clark, 1934 (Geol. Soc, Am. Bull, vol. 45, No 1, p, 11 


Stanton limestone, (In Lansing group, Kansas.) 
Stanton limestone member (of Lansing formation, in Missouri). 
Pennsylvanian: Northwestern Missouri, southwestern Iowa, southeastern 
Nebr: 
G. C, Swallow and F. Hawn, 1865 (Kans. Geol. Surv. Rept. on Miami Co. p. 6). 
Btonton le—Les., 28 ft. thick, forming bed No, 7 of geol, sevtion of Miami Co.. 
Kang At top thick beds of soft lgħtgray mag. Is. full of small brown fe 
ruginous *pots; in middle harder, regular beds of medium thickness: at bottom 


i, eastern Kansas, and northeastern Oklahoma 


blujsh-gray is, weathering brown and separating into angular fragments by plane 
or concholdal fractures, Overlain by 9 ft. of sh. and sw, nnd underlain by 15 to 
28 ft. of : 
on Cave In, 

E. Haworth ond J. Bennett, 1908 (Kans, Acad, Set, Trans., vol. 21, pt. 1, pp, 71-85) 
Stanton Ix. of Swallow overlies Vilas sh, and underlies LeRoy sh, Te same us 
Piqua ls. of Adams. 


which passes Into shales and fire clave at top and bottom, and rests 
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H, Hinds aud F, € Greene, 1925 (Mo. Bur. Geol and Mines, vol. 13) and 1917 
(CU. S G. S. Leavenworth-Smithyille follo). Stanton Is. ts top memb, of Lansing fm 
Overlies Vilns sh. memb. and underlies Weston sh. memb, of Douglas fm. 

N, D, Newell, 1935 (Kaus. Geol. Surv. Bull, 21, p. 76). Swallow's original Stani 
Is equiv. to Is. now called Plattaburg le, Usage has transferred application of name 
Btanton to the Is, next above the Plinttsburg; and accordingly ax weed in this 
rept Stanton now applies to 8 1s. and 2 sh. members, all named, that are exact 
equiv. of Stanton of Hinda and Greene in Leavenworth-Smirhville area. Stanton 
is top tm. of Lansing group. 

R. C. Moore, 1936 (Kans, Geol Surv. Bull 22, pp. 131-132) Swallow's original 
Stanton Is. is Is. now called Plattaburg ts. The name Stanton has been shifted by 
usage to 1s, next above that exposed at Swallow's type loe, As now detined it 
overlies Vilas sh. underlies Weston sh. and is uppermost fm. of Lansing stoup 
It 1s typically exposed in rond cuts near SE, cor, sec, 3, T. 13 8S. R. 21 E, and 
adjacent area along Captain Creek, Thickness 20 to 100+ ft 


*Stanton limestone series. 

Pennsylvanian: Eastern Kansas, 

G C Swallow, 1866 (Kans. Geol Surv. Prel. Rept, p. 20). Stanton ta. series — 
Series of Iss,, sss, and shales, 74 ft. thick, including beds Nos 151 to 155. inclu- 
sive, of geol, section of enstern Kans Includes at top Stanton Is, 6 to 28 ft. thick 
Underlain by Cave Rack series (of whieh Cave ls. bs top bed) and overl hy 
Chocolate Is, series, 


Preocenpied by Stanton la memb. of Lansing fm. Included Stanton ls. and 
Vilas sh. members of Lansing fm. 


Probably named for its topmost memb., the Stanton 1s. 


Stanton sand. 
Drillers’ name for a SiL sand in Ky. 


Stapleton zone. 
Name applied to lowest producing zone in Eldorado field, Butler Co , Kans, 
Which lies at 2,250 to 2,750 ft, depth. According to J, R. Reeves (A. A. 
P. G. Structure symposium, vol. 2, 1929, p. 186) these rocks are 1n the 
Ord., either in Viola ls., Siliceoug lime. or St. Peter 88, 


Star limestone, 
Carboniferous: British Columbia. 
S. J. Schofield, 1920 (Canada Geol. Surv. Mem. 117 p. 15) Included in Slocan serics 
TStaran series, 
Triassic (Upper?) : 
C. [R.] Keyes, 1928 (Pan-Am, Gaol, vol, 40, pp. 52, 59) The great Siar Peak L, 


or Staran series, of Humboldt Mtna, reported to be more than 25,8900 ft. thick 
[thickness nssigned by Keyes, 3,000 ft.], nppears to fade out long before renching 


Humboldt County, Nevada. 


southern and eastern confines of State, Uneon. below Jurassic Lovelockian series 
and above Koipatoun series Of late Trinssie awe. 


Named for exposures in Star Peak Mtn, Humboldt Co, 


Starbird formation. 
Devonian: British Columbia. 
J. F. Walker, 1926 (Canada Geol. Surv. Mem, 148, p. 35) 


Stark shale. 

Pennsylvanian: Eastern Kansas, western Missouri, and southwestern Iown. 

R. C. Moore, 1982 (Kans. Geol Soc. 6th Ann. Field Conf, Guidebook, pp. 91, 97). 
[See under Dennis fm Derivation of name not atated,] 

J. M. Jewett, 1932 (pp. 99, 102, 108 of book cited above). Stark sh. is proposed for 
the sh. above Canville Is. nnd below Winterset Is. Its lower part is dark or black 
and carbonaceous, and upper part is commonly yellow, although the yellow upper 
part is not persistent. Traced ty writer from Kansas City, Mo., to Dennis, Labette 
Co. Kans. Is ensily distinguished from Galesburg sh, by means of the black ah. 
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nt its base, even though Canville 1s, be not present, aa fe case at Kansas City 
Thickness 8 to 11 ft. 

J. M. Jewett, 1953 (Kans. Acad. Sel. Trans, vol. 26, p. 133). Type Joc, of Stark 
sh. is near Stark, Neosho Co, Kang 

R. C. Moore, 1936 (Kans. Geol. Surv, Bull. 22, p. 02). N. of point in Linn Co, where 
Canville 1s. disappears, Stark sh. memb, of Dennis fm. rests on Galesburg sh., 
but beetuse lower part of Stark memb, ls black fissile sh. (1 to 3 ft. thick) it is 
cosy to separate Stark and Galesburg shales. In southern Kans., where Canville is 
missing, the absence of Mack platy sh. at horizon of Stark mem. makes it impossi 
ble to recognize Stark sh. and upper bdy of Galesburg sh. is extended up to base 
of Winterset Is. The upper part of Stark sh. consists of gray or buff cale, clay sh 
2 to b ft. thick, At Kansas City total thickness of Stark sh. is 4 ft. Jewett is 
author of name, 


Starmount limestone. 

Middle Cambrian: Western central Montana (Elkhorn region). 

W. H. Weed, 1901 (U. S. G. S. 22d Ann. Rept., pt. 2, map, pp. 454, 435). Starmount 
ls,—Mostly argill.; 600 ft. thick, Corresponds in character and position to Meagher 
ls, of Little Belt section, but positive Mentifiention with Meagber Is, is impossible, 
hence Jocal name, Upper (and major) part 14 more massively bedded and of darker 
volor, mottled, and contuins less silica and clay than lower 250 ft, which consists 
of Weht-eray thin-bedded arzill 1s.  Underlies Hobo Gulch fm. and overlies nn 
intrusive granite porphyry that is believed to be intruded into and to conceal 
a sh. that corresponds to Wolsey sh. of Little Belt section, Named for Starmount 
mine, Elkhorn min. dist 


Probably same as Meagher Is. 


Star Peak formation. 

Upper und Middle Triassic: Northwestern and northern Nevada. 

C. King, 1876 (U. S. Geol. Expl. 40th Par. Atlas, map V) and 1878 (U. 8. Geol 
Expl, 40th Fur. vol, 1, pp, 267-278, 544). Star Penk oroup.—Upper 10,000 ft, of 
Triassic seetlon in West Humboldt Range. In descending order: (1) Pure qtzite, 
2.200 to 2,800 ft. ; (2) Is, 1,000-- ft.z (8) pure thinly bedded qtzite, 800 to 1,000 
ft.; (3) barvy ferrurinous lss., 2,000 ft.; (5) black slates, 250 ft.; (6) slatr 
qtzite, 1,250 ft.; dark carbonaceous Is, 1,500 ft Rests conformably on Koipato 
group. Named for development at Star Peak Mtn 


Star Point sandstone, (Of Mesüuverde group, )} 

Upper Cretaceous: Central eastern Utah (Wasateh Plateau and Book 
Cliffs). 

E. M. Spieker and J, B. Reeside, Jr, 1025 (Geol, Soc, Am, Bull, vol 36, p. 442). 
Star Point as-—Basal fm. of Mesaverde group. ‘hickness 200 to 450 tft. in 
Wasatch Plateau, Cooformably underlies Blackhawk fm, and grades into under- 
Iving marine Maneos sh, It really represents the retreating or closing phase of 
Mancos sea and is more closely allied in origin with the Mancos than with the 
Mesaverds type of rocks but is included in. Mesaverde in conformity with nceepted 
practice of xiving that name to the sss, of Montana age immediately overlying 
Maneos sh Star Point, à prominent headland of Wasatch Plateau SW, of Price, 
is Tormed by this ss. 

F., R. Clark, 1025 (U. 8. G. 8S, Bull. 793). Star Point sx, consists of non-coal-boaring 
medinm- mead buff sas, separated by tongues of marine Mancos sb., into which 
it grades literally in part and in part overlies. The 3 larger tongues of Star 
Point ss. are named (descending) Spring Canyon tougue, Storrs tongue, and, at 


buse, Panther tongue 


Starr conglomerate 
Starrs conglomerate, 
Lower Cambrian: Southeastern Tennessee. 
C, W. Hayes, 1895 (U. S, G. & Cleveland folio, No, 20, p. 2). Starr cg, in text 
(Starrs egl. on map) —CelL, usuzlly quite coarse and containing many large fed- 
spar pebbles. Thickness 0 to 660 ft. Is middle memb. of Sandsuck sh, 


Named for exposure near Starr Mtn, Monroe Co, 
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Starrucca shale, (in Catskill or Chemung formation.) 
Upper Devonian: Northeastern Pennsylvania. 


I. C. White, 1552 (2d Pn. Geol. Surv. Rept. G, pp. 59, TO, 173) 
nish xhales eontalalng many thin kk and in places topped 


shales, —Olive or g 
by n massive sa. Thickness 105 ft. in Susquebanna nnd Wayne Counties, — Urnderliv 
New Milford red sh. and overlie Chemung sh. Form basal div, of Catskill fm 
Anch R R above Starucen Bridge, also near 
2 (21 Pa. Geol. Surv. Rept. GJ) L C. Whit 

in Pike and Monroe Countles as 600 tt., 


Well exposed along Jefferson B 
mouth of Starucca Creek. [in 1! 
gave thickness of Starrucea shales and si 
end stated that they may be 

EB. Willard, 1! (Gool. Soc, Am. Bull, vol. 46, No. 8, p. 1200) It: 
Delaware River fags Willard drops thi» name, stating it is only u 
Trine Rock ss., the type loc. of which is in Perry Co.] 

B. Willard, 1950 (Geol, Soc, Am, Bull, vol. 47, No. 4, pp. STi, 591) Bencath New 
Milford tm. in Susquehanna Co, is the fully marine Chemung, the Cayuta f t 
nation being extended upward to include Starrucen eh, of L €, White, whieh 

inte. from rest of Chemung, 


des 
writer does nol differen 


Iu some early repts spelled Siarucca, ‘The spelling adopted by U. S. Geog. Bd. 


in Starruocca, 


Starrucea sandstone, 
Upper Devonian: Northeastern Pennsylvania. 
C. 5. Prosser, 1804 (U. 8. G. 8. Bull. 120, p. 78). Storvieee 42—Grewnieh gray mas 
sive s55., 600 fi. thick, underlying New Milford ah, add overlying Chemung of 


I. C, White in cistern Pa 


Ocenples same Interval as Starucca sh. of E. White. (Tho approved spelling 


is Nlarvucea.) 


Starueca shale and sandstone 
Upper Devonian: Northeastern Pennsylvania 
See Starrucca, the spelling approved by U. 8. Geog. Bd. 
State line serpentine. 
Pre-Cambrian: Southeastern Pennsylvania nnd northeastern Maryland 
(See F. D. Chester, 1889, 24 Pa. Gool, Surv, Ann. Rept. 1887, pp. 98-106.) 
Named for fact it occurs fully 16 mi. along bdy. bbw. Pu. and Md. Is later 


than Glenarm series. 


Staten Island serpentine 

Pre-Cambrian (?): Sonthenstern New York (Staten Island), 

F. J. IL Merrill, 1598 (N. Y. State Mus. 15th Anr. Rept., vol, 1, pp. 21-81), Staten 
Istand serpentine clearly intrusive Into Fordham gneiss, Inwood Is, and Man 
hattan sehist 

C. P, Berkey and J. R. Healy, 1912 (Columbia Univ, Contr., vol. 20, pp. 1907-1012) 
Staten Island. or Hoboken. serpentine An intrusive which forma the elerated 
portion of Staten Island and the Knob at Castle Point, in Hoboken In nl! coer 
it is probably more closely avaociated with Manhattan schist [pre.Camb.] than 
with any other important fm. Age undet. 


State Quarry limestone, 

r Devonian: Central eastern Iowa. 

in, 1897 {Iowa Acad, Scl, Proc, vol 4, pp. 16-21). State Quarry I—II 
gray fossiliferous las., O to 40 ft. thick, uncon. overlying Cedar Valley Is. In John 
soe Co. Included in Upper Dev. 


Regarded by some authors us contemp, in whole or part with Lime Creck 
sh, but E. O. Ulrich (1911) says it is much younger than Lime Creek 
sh. and of Cheming and Portage age. 


Named for State quarry (or North Bend quarries), Penn Twp, Johnson Co 
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State Koad conglomerate. 


Pre-«Cumbrinn (lower Huronian): Northwestern Michigan (Marquette dis 
trict) 

C. KR. Van Hise and C. K. Leith, 1911 (U. &. G. 8, Mon, 52, p. 257). One of cgi» 
at base of Mesnard gtzite is especially interesting, in that ft was the tire: in whieh 
the lear evidence of uncon. was found. This contact ia N. of Mud Lake ant 
along an old road known as the State rond, and the cel. has sometimes been called 


"State Road egt" 
Stuunton formation 
Pennsylvaninn: Southwestern Indiana. 


. Cumings, 1922 (Hab. Ind, Gool., pt, 4, Sep, Pub, 21, chart and pp. 408, 525, 529) 
Blaunton fm.—Naimwe proposed for interval btw. top of conl No. 4 and top of coal 
No. 2 of Ind. Formerly tncluded in Brazil fm Resta discon. on Brazil fum, asa 
Lero restricted and is diseon. overlain by Petersburg fm, ns here expanded or 


Allegheny ape, 


Named for Staunton, Clay Co. 


Stayton lavas. 

Miocene: Northwestern Oregon and central northern Oregon (Cascade 
Mountains region), 

T. P. Thayer, (Pan-Am, Geol, vol, 59, No. 4, p. S17). Stayton laras.—Basaltic, 
400+ fr. thick, correlated with Miocene Columbia basalts. Form Salem Hills, 
BW. of Salem, Org Lie on eroded surface of gently folded Mahe fm. (lower 
middle Olig.). "Plo E. the lavas fatten and form the shallow Stayton Basin, about 
2 mi, wide, East of the basin they rise gently into the Cascades, with con 
spieuous dip slopes, disappear under the conformably overlying Fem Ridge tuffe, 


and rest uncon. on Mehama volcanics. 


Steamboat limestone. 
Middle (?) Cambrian: Northwestern Montana. 

Mines ond Geol. Mem. 6, pp. 37 and passim). Steam 
boat ls.—2At type loc. (on E. and N. sides of Steamboat Min) can be divided into 3 
natural] zònes (doseending (1) Extremely massive taneray thick-bedded crumbly 
ls. with much yellow clay disseminated throughout, 40 ft.; (2) interbedded groon- 
gray mlehovova cale, sandy shales and tau argill, gray-weathering iss, with much 
buff clay in flakes, bands, and nodules, the upper 22 ft. composed solely of green 
cale, platy sh., 115 ft. ; (2) thick-bedded massive gray and tan-gray üne-grained Js, 
with nodules and flakes of buff clay, 70 ft Underlles Pagoda oolite and overlies 


C, F. Deiss, 1923 (Mont ur, 


Denrborn Is, 
Steamboat Mountain type (of diorite porphyry) 
Name applied by L. V. Pirsson (U. S. G. S, 20th Ann, Rept.. pt. 3, p. 515, 
1900) to the rock that “forms the great laccolith of Steamboat Mtn," 
Little Belt Mtns, central southern Mont, 


Stearns shale. (In Council Grove group.) 
Permian: Eastern Kansas and southeastern Nebraska. 


G. E, Condes, 1027 (Nebr, Geol, Surv, Bull. 1, 2d ser.. pp. 230, p 
Stearne sh., in Garrison sh, memb, of Council Grove fm. consista of (descending) : 
(1) Grayish enic, sh., 1% to 2 ft.; bluish-gray argill crumbly sh., 4 to 6 ft; 
(3) chocolate or reddish erumbly argill sh... 5 to S ft; (4) Ilgbt-groy limy, loosely 
indurated sh. 2- ft Total thickness 14 to 18 ft. Overlice Morrill 1s. and 
underlies Biss ls. Named for exposure S. of Stearns SBehool, NE, of Humboldt, 
Nebr 

G, E. Condra and T, E. Upp, 1981 (Nebr. Geol, Surv. Bull, 6, 2d ser., p. 18). Stearns 
sh. 1s 17 to 18 ft. thick In Nebr. and about 8 ft. in southern Kans. Section at type 
lac, in now obscured, but the sh. is typically exposed along a N.S. road 6 mi. & 
and 5$ mi E. of Humboldt, Nebr 


G. E, Condra and R. C, Moore in 1982 included this sh. in the Garrison, but 
Condra, 1035 (Nebr. Geol. Surv. Paper No. 8, p. 7) treated it as distinct 
fm. (See Kans.-Nebr, chart compiled by M. G. Wilmarth, 1930.) 
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Steele shale. (Of Montana group.) 

Upper Cretaceous (Pierre): Eastern and central Wyoming 

In April 1909 the names to be used in U. S. G. S, Laramie-Sherman folio (No. 
173), by N. H. Darton and €. E, Siebenthal, were given consideration by 
Com. on Geol, Names of U. S. Geol, Survey. ‘he Cret, rocks as mapped in 
the western or Laramie quad. of this folio were divided by the authors into 
(descending) : (1) An upper ss. of Pierre age, (2) a sh. of Pierre age, (3) 
the Niobrara 1s, (4) the Benton sh, aud (5) the Cloverly fm. Other 
Survey geologists, who had for several years worked in the coal fields of 
ndjacent areas in southern and central Wyo, were satisfied that the 
upper ss. of Pierre age in Laramie Basin represented Mesaverde tm, of 
adjacent areas to W., and they had for some time had in contemplation the 
introduction of a suitable Wyo. name for the underlying sh. of Pierre 
age. They at this time presented for it the name Steele sh, from Fort 
Steele, in the adjacent county (Carbon) on the W. ‘The correlation of the 
rocks of Pierre age in Laramie quad, with Mesaverde fm, and the proposed 
Steele sh. to the W. was considered acceptable to all these workers, includ 
ing Mr. Darton. The Laramie-Sherman folio was the first of these repta 
to be published (1910). Therefore in it occurs the following originul 
definition of Steele sh.: The Steele sh. consists of about 2,000 ft. of dark 
sh. with some thin beds of ss. and numerous nodular concretions, mostly 
sandy. Believed to represent Steele sh., whose type loc, is Fort Steele, 
on North Platte River. Grades into overlying Mesuverde fm. and rests 
on Niobrara Is. Is basal fm. of Montana group in this area. 

The Steele sh, in its type region was described by C. F. Bowen (U.S. G. S 
P. P. 108, 1915, p. 229) as consisting of 4,000 ft. of durk-gray fossiliferous 
marine sh, with intercalated beds of ss, and shaly s8, some of which form 
conspienons ledges near top of fm.; the shale containing concretions of 
calc, ss., dark 1s., and white calcite, Underlies Mesaverde fin. and overlies 
Niobrara fro, 

Subsequently (1920) Mesaverde fossils were obtained from thick sandy beds 
that were ineluded in upper part of Steele sh, as mapped in Laramie Basin. 
The division line btw. Mesaverde fin. and Steele sh. in that area is there 
fore now placed somewhat lower than in 1910, 


Steele Valley granodiorite. 
Late Jurassic (?): Southern California (Riverside County). 
P. H. Dudley, 1935 (Calif. Jour. Mines and GeoL, vol 31, No. 4, map, pp. 491, 502). 
Late Jurassie (?) Intrusive occurring in Steele Valley, S, part of Perris-El«inore 
aren, Riverside Co 


Steens basalt. 
See under Steens Mtn basalt, 


Steens Mountain formation. 

Pliocene: Southeastern Oregon (Steens Mountain). 

W. D. Smith, 1926 (Oreg. Univ. Commonwealth Rev. vol. 9, pp. 207-214), Steena 
Min fm.—Eansnlt and rhyolite dikes, 10 to more than 50 ft. thick, typlenily exposed 
on Steens Mtu, Harney Co. 

tSteens Mountuin basalt. 

Miocene: Southeastern Oregon (Steens Mountain). 

kh. E. Fuller, 1931 (Univ. Wash, Pub. Geol, vol. 2, No 1, pp. 7-130, 101). Sions 
Mtn asalt Extensive seriea of thin flows of light-eray haloerystalline olivine 


basalt, &,000-- ft, thick. Overtion Steengs Mtn andesitic series In general the 
evidence Indicates this basalt ia definitely younger than Columbia River fi 
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occurred clither late in Mio, or early in Pllo. Exposed almost continuously for 
100 mi. on E. scarp of Steens and Pueblo Mtns. 


The U. & Geol, Survey has shortened this name to Steens basalt, whieh it 
classifies as Mio. 


Steens Mountain andesitic series. 

Tertiary (late) : Southeastern Oregon (Steens Mountain) 

R. E. Fuller, 1981 (Univ, Wash. Pub, Geol.. vol. No. 1, pp, 7-130, 74), Sisona Mtn 
Alvord Creek, on E. slope of Steens Mtn, ft consists of 
{descending}: (1) Upper andesite series accompanied by extensive breeclasz (2) 
great andesite flow, 500 to 9002- ft.; (3) thin bed of coarse andesitic tufa, 10 to 
20 rt. ; (4) basic nndesitie flow, very like that 100 ft. below top of underlying Alvord 
Crock beda, 200+ ft, Unederties Steens Mtn basali [Appears to be regurded as 
late Mio, or Carly Plio.] 


andesitie series -— To N. ot 


Steep Rock series (or group). 
Pre-Cambrian (lower Huronian): Ontario 
H. L. Smyth, 1891 (Am, Jour. Sci., 3d, vol. 42, pp, 319-331) 


Steep Rock Lake series. 
Pre-Ciumbrian: Ontario, 
J, E. Gill and, E. Hawley, 1931 (Jour. Geol, vol, 59, p. 658). 


Sea Steep Rock series 


Stehekin physiographic stage. 
Recent: Central Washington (Cascade Range), 
B. Willis, 1903 (U. S. G. S. P. P. 19). Type loc, Stebekin sourevs and valley 


Steilacoom gravel, 
Pleistocene (Wisconsin) : Western Washington (Puget Sound region) 
B. Willis, 1898 (Geol, Soc. Am. Bull, vol. 9, pp. 111+). &Ateilncoóom fm,—Chietty 
arse gravel, sometimes washed clean, elsewhere mingled with coarse sand, usually 
stratified or cross stratified. Type, the Stellacoom Plains, which extend for mary mi 
S. and SW. from Taconm. G. O. Smith, my associate, deseribes the deposits, In ms., 
ns of gincial origin and a peculiar type of washed ploins, which was submerged 
during retrent of the ice. Writer tees with this conception 
B. Willis and G. O. Smith, 1899 (U. 8. G. S. Tacoma folio, No. 54). AStetlacoom gravels 
differ from Gale sands In thelr prevailing coarseness 


Stein sand. 
A subsurface sand in Chester group (Miss) of Marion Co, IIl, 


Stellarton formation. 
Carboniferous: Nova Scotia. 
tl, M. Ami, 1900 (Roy. Soc. Canada, Proc, and Trane, 2d ser.. vob 0, sec 4, p, 211) 


Stennett limestone. (In Shawnee formation.) 

Pennsylvanian: Sonthwestern Iowa 

8. W. Beyer and L A, Williams, 1907 (Iowa Geol. Surv. vol. 17, p. 480). A sixth 
Is. horizon far above the strata of the Bethany may for present purposes be 
designated Stennett tx, It ia typically developed at Stennett, Montgomery Co., 
and is believed to be present In adjoining counties. 
. L Smith, 1915 (lowa Acnd. Scl. Proc, vol. p 276). The Mo, Geol Surv. 
has correlated Forbes Ix, with Deer Creck lè, of Kans.. and uses this term for 
Forbes Is Iowa outcrops of this are upwarda of 100 mi, distant from type 
section of Forbes Is., it is by no menna certain they represent same horizon. Under 
these circumstances, the Mo, Geol, Surv. having abandoned use of term Forbes, 
it is proposed that this 1s. be named Stennet? Is Until) the different fms, of 
Iowa have been actually traced in the field to those of Kans, it is preferable 
that they be designated by local names rather than by tbose of fms. goveral 
hundred mi. distant. 
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Stensgar dolomite member. 
Paleozoic: Northeastern Washington (Stevens County). 


C. E. Weaver, 1920 (Waab. Geol, Surv, Bull. 20, p. 5 map) Stensgor dol. men 
of Deer Trail argillite.—Dolomitic 1&, typically Slightly handed to massive 


white to pure-white € Is. containing large and varying quantiti of 
mig. carbonate In pome places the rock becomes an impure magnesite Th 
dolomitic : are usually pinkish, btluieh, and reddish gray, dependi on 
fron content, Lia in apparent conformity on Deer Trall arpillite le 


overinin by beds of Deer Trail argilfire. [Type loc. not stated, but map shower 
it occurs near Stensgar Mtn! 


Stephen formation, 
p 
Middle Cambrian: British Columbia. 
it, M, Ami, 1900 (Roy. Soc. Canada Proc. nnd Tr 7 
198) The Camb, strata of Mount Stephen, near Field, along Une of Canadian 
Facile Hy, are highly fossiliferous, and that locality proves to be one i 
in world for collecting NeoCamb. trilolites, whieh occur st about 11,000 fi 
sted Tor the rrilobitic bed í 


2d scr., vol 6, sec, 4, | 


altitude, The designation Stephen fm. is 


b. und 1s, with Ogygopsis klotzi, Zaeunthoidez spinosus, Plychoparia cordillerae 


and associated fauna. 

C. D, Walcott, 1908 (Smithsonian Mise, Coll, vol. 
fm,—Bluish-gray and xreenish-grsy 1s, and sh, band about 2,700 ft, up above r. r 
track on N., and KM. sides of Mount Stephen, above Field, on Canadian PaciSe 


No. 1804, pp. 2, 3). Stephon 


Ry, €. "Ihe le nnd the shales nre enle. and siliceous, Thickness in Mount 
Bosworth section 040 ft.; on Mount Stephen 562 ft, with 150 ft. of local develog 

ment of Ouvgopsia ahalea nt summit Middle Camb. fossile; Oowygopsis fauna of 
Mount Stephen and fauna below in the thin-bedded dark bloisthgray | U rlies 


Eidòn fm, and overlles Cathedral fui 


Stephens lime. 
A subsurface unit, of Penn, age, in Fisher Co, north-central Tex, lying at 
5,000 ft. depth. 


Stephensian series 
Cambrian: Alberta 
1924 (Pan-Am, Geol, vol. 42, p. 289), 


thickness, underlying Wldoninn eric 


5. [Apparently seme as Stephen fm.) 


iStephensport bed. (In Chester group.) 
Mississippian: Northwestern Kentucky and southwestern Indinna. 
A. E, Foerste, 1910 (Ky. Geol. Surv. Rept. Prog, 1908 nnd 1909, p. 84) Btepiens. 


port bed.—Chictü]ly two 18. horizons, separüted by an intermediate clay horizon, 


which near middle may be replaced ly haly or even ty maeire of, Myers 


Thicknesa 90 ft Underlies ‘Tar Springs ss and overlic Garid = in Meade 
nnd Breckinridge Counties. 

This name has also been proposed in a brawler sense, for beds extending 
from top of Glen Dean 1s. to base of Cypress ss. (See separate item.) 


Named for Stephensport, Breckinridge Co., Ky. 


Stephensport (broad usage) (In Chester group.) 


Mississippian: Southern Indiana and Illinois and western Kentucky 


E. R. Cuminzs, 1922 (Hdb. Ind. Geol, pt. 4, Sep, Pub, 21, p. 514, footnote) 
Stephensport suggested to Professor Weller in 1920 for the middle Chester, includ- 
fog al] rocka btw. top of Glen Dean Is. and base of Cypress S8., but Weller preferred 
to use middle Chester for the present 


Derivation of name not stated, but probably Stephenspert, Breckinridge 
Co, Ky. 
Stepovak serles. 
Eocene: Southwestern Alaska (Stepovak Bay, Alaska Peninsula). 


€. Palache, 1904 (Harriman Alaska Expedition, vol. 4, p. 74). AStepocak series — 
Marine sediments occupying mast of ares studied about Chiengof Cove, Stepovak 
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Bay, nnd containing abundant lower Eo, fossils Folded and taulted. Upper 
Leds are soft shales, ss&, and grita with some thin beds of la and some chert 
bands Lower part consists of coarse breccias or sl ind fine tulis of igneous 


materini. 


A, H ooks, 1000 (U. 8, G. S, P. P. 45, p. 240). Stepovak series of Paluch. 


bly older than Kenai series, 


js pri 
Nteptoean series 
A term applied by C. [R.] Keyes, 1923 (Pan-Am. Geol, vol. 40, p. 53) and 
1024 (Pan-Am. GeoL, vol 41, p. 
of Nev. Named for development in Egan Mtns, which face Steptoe 
Valley, NE. Nev 


^, to uppermost part of Pogonip 1s 


Sterling granite gn 
Late Carboniferous or post-Curboniferous; Eastern Connecticnt and west 
ern Rhode Island 


gory, 1008 (Coan. Geol and Nat, Hist. Rury, Bull, 6, pp. 115, 131-154-136, 
152, 154, 155, and map) Sterling oranite gneiss Made up of two distinct types 

a porphyritic gneiss with abundance of biotite along foliation planes, and an aplite 
or à grani 


Ene practically free from mien. The porphyritie type ts niwaiys 
1 the phenoerystm, which are of pink feldspar, are drawn out 


into lenticular forme The uplitic type bs probably à later intrusion than the 


highly gueiesoid 


porphyritie and normal types. General color of the granite gnels& is pink to red, 
Although in some regions, where exposed in fresh cute and quarries, it is light 
to medium gray, dt de the “red Westerly” granite of the trade, and ia quarried 
at Westerly, R. L Intrudes Putman gnelss and is intruded by pezmatites and 
by Westerly granite (the “gray Westerly” of the (rade), Covers most of 
Sterling Twp, Conn, 


See also B, K. Emerson, 1037 (U. S. G. S, Bull. 597, pp, 28-24, 355-38, 1109-135, 


und map). 


Sterling Station iron ore. 


Stiurian: Central New York. 


G. H, Chadwick, 1918 (Geol Roc, Am, Bull, vol, 29, pp. 327—568) A 4-ineh eun 
of ore N ft, abore principal ore bed (Purnacevilie) at Sterling Station [Cayug:? 


Co]. Not known to outcrop elsewhere, bat appears in several wella. — Underltes 
true [restricted] Sodna sh. [Lica in lower part of Clinton fm.) 

E. O0, Ulrich, 1923 (Md, Geol, Surv, Bil, vol, p. 347), placed Sterling Station or 
in lower part of Sodus sh., with a thin ls. separating it from underlying Bear 
Creek gh. This is position assigned to thin ore by W. Goldring, 1931 (N. Y 
State Mus, Hàdb, 10) 


Stenasy shale member (of Milisup Lake formation). 


Pennsylvuninnz North-central Texas, 


I. E. Sellnrds, 1933 (Univ. Tex. Bull. 2, pp. 106, 107), from ms. of repi, by 
G., Scott and J. M. Armstrong, on geol. of Parker Co, (See under Millsap Lake fm.) 
Type loc, not stated 


Stevens series, 
Paleozoic (7): Northeastern Washington (Stevens County). 
C. E, Weaver, 1920 (Wash, Geol. Surv. Bull. 20, p, 49, map). Stevens series 
The metaumorphorsed sed, rocks of Stevens Co., ich nre divided into 11 apparently 
nding): Mission riltites {including Northport 18.), 
2.000— ft.; Clugston 1», 1,200 ft.; Colville qtxite, 5,000 ft; Old Dominion 
1,5004 ft.; Chewelah argillite, 4,000-- ft: Addy qtzite, 8,000 ft; Deer 


conformable members (des 


1 


Trail argillite (including Ston r dal. memb.), $5,000 ft.; Eagle Min gtzite, 
1.2004 ft; nud Deer Lake arzillte, 4000+ ft Also includes the followinz 
nüditioenn! named unite, the relations of which to one another renain undeter 
mined: Deep Lake argillite, ft; Republican Creek 1s., 1,200 + ft.: Lead 
Point argillite, 2,200-- ft.; Red Top Is, L600-- ft.; Fish Creek argillite, 1,500— 
ft.; Cedar Creek argillite, 2500+ ft.; and Boundary arzillite, 4000+ ft, The 


series has been invaded and in many places greatly disturbed br batholithie maases 
of granite, syenite, nnd granodiorite. Is entirely unfossiliferous. The middle and 
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lower members may represent middle and lower part of Paleozoic; the upper 
members ares Peng Oreille group of B. C. and possibly are upper Paleozok [On 
p. 114 author says upper part of Stevens series may be Mesozvic,] 


Stevens Creek slates. 


lPre-Cambrian: Northwestern South Carolina. 

E, Sloan, 1908 (Repts and resolutions of General Assembly of 8. €, regular 
commencing Jan. 14, 1008, vol, 1, pp. 648-651 ; niso S. C. Geol Surv.. gor, 4, Bull. 2, 
Dp, 414—417, 1908), Steven's Creek slates.—Slates heretofore designated “Chay 
Slates,” in which sclistosity and slaty cleivage are highly developed. These 

e icneots porphyries, 1 


Sericite schists and quartz 


slates; were derived from b 
nmonzonite schists are also included but chiefly along the boundaries 


Probably named for exposures on Stevens Creek, Edgetield Co. 


Stevens Creek limestone, (In Borden group.) 


sissippian: Southeastern Indiana, 


C. A. Malott, 1922 (Ind. Dept, Cons. Pul. 21, pt. 2, p. 193), in a section seftuex 
Mitchell plain and Norman and Crawford uplands shows &teeena Creek la. tentit £n 
orden series as exposed in middle of the Borden in Stevens Creek and in. Brammeta 
Creek, Norman upland, Monroe Co, 

P, B, Stockdale, 1928 (Ohio ad. Sci. Proc, vol S, pt. 4, p. 177). In vieinity of 
Borden the Borden group consists of (descending): Alternating layers of s and 
sandy sh. 40 ft.; lenticular Is, up to 5 ft. thick, named Sfeten's Creek Is. by 
C. A, Malott; massive ss, 100 ft.; sandy sh. 250 ft.: and pure sh.. 150 ft. 

P. B. Stockdale, 1930 (Ind. Acad. Sci. Proc, vol. 89, pp. 212-214).  Floyds Knob fm.— 
Study of Borden rocks throughout unglaciated area of southern Ind. and Incidental 
observation in adjacent parts of Ky. revenled a persistent unit in upper part of 
Borden group which has served as vital key to subdividing the rocke and To properly 
associating uppermost Borden fms. with overiying Harradslu and Salem iss The 
name Floyds Knob fm. is being suggested for this tm It exhibita several lithologle 

that ts itself of differing traits from place to 

etod Thick 
ness js commonly to 4 ft, but at n few pinces it is as much as S ft. or more. 

Various Ind. workers have referred to the different ts, facies of Floyda Knob fn 

ns "Stevens Creek 15," nlthouzh the name has never been formally proposed in 

the literature Preemption of the term by Stevens Creck states of S. C. and con 
fusion in interpretation of different beds which bave been referred to same horizon 
in N. part of unglaciated area preclude continnation of “Stevens Creo.” Floyds 

Knob fm. will be fully described in rept, for publication by Ind. Dept, Cons, Div, 
L 

Stockdale, 1931 (Ind, Dept. Cons, Div. Geol, Pub. 98, pp. 54, T7, 194, 195, 

5, 262, ete). The ls. here named Floyds Knob fm, is an excellent, key fn IT 


facies, the most common being Ls. 
place, For this Is. facies the name Goss Mill Is, factes 1s being au 


has often been spoken of as the “Stevens Creek Ix," by Ind. worker 


although the 
nome has never been definitely proposed No mame hus been specifically proposed 
in the literatura for Floyds Knob fm. Most early Ind, workers entirely overlooked 
the fm, ; some deseribed it as merely n local lenticalar occurrenee of Is. within tha 


"Knobstone g Among at 


- eral students of Ind, geology the Flowds Knob fm 
has been referred to as the “Stevens Creek 18." as an outcome of umga begutr 
by Malott, who suspected the significance and extent of the fm. The onis puli 
lished mention of this term, however, Is in connection with a d "m showing a 
section across Monroe Co., where the bed Is labeled Stevens Creek ts. lentil (Malott 
1922, p. 193). Glen Lee accepted Malott's desi 
unpublished rept, us “Stephen's Creek Is." (Lee, 1! 
In cartier times Ind. Univ. geologists, particularly Cumings and Beede, often «poke 
of the “Stobo lens," loented in SE sec, T. 9 N., R. 1 E, and NEW sec. 4, 
T. § N, R, 1 E, near the old Stobo post office, 644 mi. E, of Bloomington, and 
suspected the Is. as probably having a widespread distribution. However, the Is 
quarry near old Stobo is in a crinoid bioherm, the bottom of the quarry being at 
a stratigraphic position some 25 to 30 ft. higher than the borlzon, which ls exten 
sively traceable farther S. If it were entirely acceptable the writer would we Icome 
the adoption of Malott's term “Stevens Creek" for the name of the fm. Th» term, 
however, is preempted, In 1908 Sloan applied “Steven's Creek slates to nn 
Archean deposit in S. C. Continuous fleld tracing hag disclosed a number of 
points ngainet desirability of Stevens Creek. The name was selected from a stream 
tributary to Salt Creek, flowing S. across west-center T. 9 N., R. 1 E. into north- 
center T. S N., R. 1 E, Monroe Co, Along much of valley of thig stream the 


ation by referring to it im his 
24. p. 72 [of unpublished thesis1) 
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siratigraphy at and above horizon of Floyds Knob fm, 1 mplicated and confusing 
In many places, as at Stobo, crinoldal beds in Dbioher occur quite fur above 
horizon in question. At other places no definite Is. bed exists, but a zone of shaly, 
eherty rock, In some places cale., extending at places many fr, up into Edwardsyille 
fm, ie present. The nime Sterens Crock Is, bas been applied to a hard brow 

of true Floyds Knob 
Ww. Both Floyds 
laces in Brown Co., 
to E Tin upper bed, which is common to valley of Stevens Creek, is of much 
more limited and uncertain nres] extent than the lower Is. bed to the S&S. The name 
replaced ly Floyds Knob fm., 


siliceous la. bed, 2 to D fr. thick, which lies 25 ft, above ba 
fm. which "ther 8 


Knob Is. nnd the calc, memb, 


uso been referred to us Stevens Cy 


higher crop out in several y 


Stevena Oreck 1s, is therefore abandoned, 


selected from a locality in which there is no possible confusion. 


Stevenson limestone 
Carboniferous: British Columbia. 


C. Camsell, 1910 (Canada Geol. Surv. Mem. 2, pt 17, 50) Included in Redtop fm, 


Stewart andesites, 


Devonian: New Brunswick 


W. V. Howard, 1926 (Geol. Soc. Am. Bull, vol. 37, p. 477) 


Stewart sand 
A subsurface sand in Kootenai fm. of Cutbank dist, Glacier Co., NW. 
Mont. According to J. G. Bartram (Geol. of nat. gus, A. A. P. G., 1935, 
pp. 257, 207 ) this sand is now called Sunburst said 


Stewarts Landing facies, 
Name applied by P. B. Stockdale (Ind. Dept. Cons, Div. Geol, Pub. 98, 
pp. 76, 228, etc, 1921) to n lithologic development of his Edwardsville tm 


in a part of southern Ind, and Jefferson Co., Ky. 


tStewartsville group. 
Eocene: Western California 
HB. L. Clark, 1918 (Geol Soc, Am, Bull, vol. 29 


Synonym of Meganos: printed through inadvertence 


Stewartville dolomite, 
Middle Ordovician: Southeastern Minnesota, portheastern Iowa, and north- 
western Illinois 
E. O. Ulrich, 1911 (Geol, Sov. Am. Bull, vol, 22, pl. 27). Stewartville dol. (Maclurea 
bed),—Unceon. overlies Prosser Is, and is uncom, overlain by Wykoff Ie part of 
upper part of Galena dol 
R. 8 Bassler, 1911 (0. &. Nat. Mus. Bull . 
Porous soft yellowish dol. and mottled mag, le. (Maclurea bed) containing the 
Macturina, manitobensts fauna, O to 100 ft. thick: usderlain by O to 20 ft, of 


r ik Is top fm. of Trenton 


^. n» 25-27) Stewertvilte dot,—— 


uníos 


iferous sandy mudstone,  Owerlieg 


group. 
Probably named for exposures at or near Stewartville, Olmsted Co., Minn, 
A. €, Trowbridge, 1055 (Rept. 9th Ann. Field Conf. Kune Geol, Soc, p. 27). Stewart 
wile div. of Galean dol, can be seen In Jo Daviess Co., NL 
Stiles phyllite. 
Lower Cambrian; Southwestern Vermont (Rutland County) 


A. Keith, 1082 (Wash. Aend. Sei. Jour, wol 22, pp, 360, 400), Stites phattite,.— 
Almost wholly sl, or phyllite, with fairly numerous thin beds of qtzite, Whole 


fm., including qrtzite beds, bas rather plain nish aspect due to secondary 

chlorite. Weathers greenish gray or whitish gray Much quartz in thin lenses 

and veins, especially in ite esstern arens where it is most metamorphosed, 
y * 


Occupica brond band along E. sido of Taconic R: ^ curving weelward and 


atward around end of the range Thickness estimated at 400 or 500 ft, 


sonthw 
at N. ard possibly twice that along E. side of range Named for óoccurrene 
at Stiles Mtn [4 mi. SW. of Brandon, in Brandon quad.] Underlies IHubbardton 
M, and is rather sharply distinct from underlying Bresee phyllite, 
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*Stillwater sandstone. (In Conemaugh formation.) 
Pennsylvanian: Eastern Ohio. 
J. 8, Newberry, 1874 (Ohio Geol. Surv. vol. 2, pl. opp. p. 8I, p. 131) Stillwater +3 — 
Consists of sS., aften egl., 0 to 50 ft, thick, near base of Lower Barren Measures 
Lnderlain by gray sh. and overlain by red and gray shites 


Same as Buffalo ss. memb, of Conemangh tm 
Named for Big Stillwater Creek, Tuscarawas Co. 


Stillwater formation, 
Permian: Central and northern Oklahoma. 


C. N. Gould, 1901 (Kans. Acad. Sci. Trans.. vol 17, p. 181) Stiliseater sa —Sovoral 
hundred ft, of gray and brown ese, and shales below the Harper or Cimarron 


series. May eventually be proved to be but a southern continuation of the 
Sumner. 

F, L. Aurin H, G. Officer, and €, N. Gould, 1926 (A, A. P. G. Bull, vol. 10, pp 
186-799) Stiltweater fm—A series of red and gray ses and red shal exposed 


in à zone extending N. and S. across t-central Okla. Ranges in thickness from 
540 ft. in southern Kans and northern Okla. fo probably 800 ft. In enat-central 
Okla. Oceupics strat. Interval btw. top of Herimrton 1s. of Kans, or its southern 
equiy., and base of Cottonwood Ix, or ile southern equiv., thus corresponding to 
most of Marion frm. and al) of Chase and Councll Grove groups of Kans Is ‘at 
fm. of Enid group The Kans, subdivisions begin to lose thelr identity in region 
of Arkansas River in southern Osage, NE. Noble, and Pawnee Counties, Okla. 
By the time the color-change Une has been reached the lsa, are thinning rapidly 
and are being replaced hy si while the ales legin” to change their color from 
gray to red Still farther S. the lse, disappear and entire fmi consists of alter- 
nating beds of red sbales and red and gray sss. This is typical Stillwater. a 
exposed at Stillwater, Payne Co. 


Stillwater formation. 
e or Miocene: Southeastern Alas 


Oligocet (Controller Bay region) 


G. €, Martin, 1908 (U. S. G. 5. Bull, 335, pp. 24, 30). Stillteuter fm—Sh. and ss., 
known Thicktiers: 1000+ fr. Traderiien 


without characteristic buds, so far 
Kushtaka fm, probably econformably, and overlies Katalia fm.  Qecupies entire 
volley of Stillwater Creek aml extenda for some distance up valleys of Troat and 
Clear creeks 

N. L. Taliaferro, 1$ (Geol, Soc. Am, Bull, vol. 43. No. 8, p. 771). Little seems 
to be known regarding Stillwater fm. of Martin, which occurs to N, of Bering Lake 


Stillwater complex, 
Pre-Cambrian: Montana 
J. W. Peoples, 1988 (Pan-Am, GeoL, vol. 60, p. 152) In the pre-Cnmb. Stiliwater 
complez of Mont, the rock fncles consist of a norite (interpreted ss a basal chill 
facies) on 5. adjoimed successively on N. by ultrabasic rocks 2,500 ft. thick, 
nnd then by banded noritie anorthositic facies, By analogy with Bushveld complen 
this may be interpreted. as gravity stratification Overlain uncon. by Camb. 
nts. [Dellinitions of Stitheater and Hosheeld ure incomplete.] 


Stine shale, 
l'ennsylvanian: Southeastern Nebraska and northeastern Kansas. 


G. E. Condra, 1927 (Nebr. Geol. Surv. Bull 1, pj. 8$, 84, AO) Stine sh—hic 
gray, and reddish sh. and 2 or 3 is. seams, the lower one about I ft. thick, 
somewhat aren. and forming rounded blocks Thickness 7 to 18 ft. In Nebr 
and 12 to t4 ft, in. NE. Kans. "Phe sb. below the Is. layer ia very fossiliferous 
Underlies Houehen Creek Is, and overlies Americus ls. — Ineluded in Mimdale sh 
Named for exposures in slopes of Stine, Nemaha Co., Nebr. 

R. C. Moore and G. E, Condra, J 2 (Oct. 1982 revised classification chart of Peon. 
rocks of Nebr. and Kans.}, gave the following as correct strat. suc 
subdivisions of this Admire sh. (descending): Oaks sl, Houchen Creek Ia, 
Stine sh.. Five Point Ils, We Branch sh., Falls City 1&, Hawxby sh. Aspinwall 
|, and Towle sh, This classification not only transfers llouchen Creek Is, and 
Stine sh. from Elmdale sh. to Admire sh., but changes name of the la, underlying 
Stine sh. to Five Point Is, 

G. E. Condra, 1930, (See under Jfamiin ah.) 


selon of 
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R. C. Moore, 1926 (Kans. Geol Surv. Bull 22, p. 80), adopted this name as defined 
by Candra and assigned the bed to Perm, 


See KansNebr. chart compiled by M. G. Wilmarth, 1936, 


Stirling quartzite. 

Lower Cambrian: Southeastern Nevada. 

Y, B, Nolan, 1928 (Am, Jour, Sci, Sth, vol 17, pp. 461-472). Stirling qtsitc. 
Largely thick bedded pink and gray qtzite containing local lenses of pebblea (ehieny 
of white vein quartz but. with smaller proportion of rel jasper); in many pluces 
interbedded with thin zones of sl or mica sebist Thickness 3,700 ft. Grades 


ts on Johnnie fm. Named for exposures 


into overlying Wood Canyon fm, and rests 
on Mount Stirling, about 5 mi. EK, of Johnnie mine, Spring Mtns, Clark Co 


Stissing dolomite. 

Middle (?7) and Lower Cambrian: Southeastern New York (Dutchess 
County). 

C, D, Walcott, 1891 (U. S, G. 8. Bull, ST, p. 260) | In this table Walcott mentions, 
Hmong the Middle Camb. (Acaudian) rocks:] “Limestones of Dutchesa County 
New York (Stissing), and central portions of Tennessee and Alabama section 
(Coosa). 

C, A, Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 26). Stiseing la. (159? Waleott). 
The name is from Stissing Mtr, in northern Dutchess Co, The beds to which this 


name is applied overlie Ofmclus beds and contain fauna which ia correlated by 
Walcott with Middle Cambric of Rocky Mtn province It therefore represents the 
rides of Atlantic sections, 


Povadoxvides horizon but is without the are 
E, B, Knopf, 1027 (Am. Jour. 5S hth, vol. Id, pp. 4260-455). Stiseing dol.—Con 
sists of (descending): (1) Fine-rabued eparkiing gray dol that contains consid 
vrable black Chert and severni fossil species; (2) shales and shaty dol, 40 ft.; ) 
60 ft of heavy-lwdded fine-grained white dol with some sericite developed on 


balding planes and jolnt planes, and 2 specles of fossils Overlles, probably discon., 
basal ("Poughquag") qtzite on 5. nod E. slopes of Stising Mtn. Discon. underlies 
Hoyt dol Total thickness 200 ft, Of Lower and Middle €?) Camb age, 


PStissing quartzite 

Cambrian (7): Eustern New York. 

J. M. Clarke, 1908 (N. Y. State Mus. Hab. 19, chart), showed Sitesing qtrite na 
woderlying Potsdam s8. and sh. und overlying Georgia states, aod In table on p. 9 
he showed it as underlying Georgia states, and ss being basal tm. of Camb In 
both table and chart Included in Lower Camb Is probably same as Cheshire 
(? Poughquag) qtzite, of Lower Camb, age, which Is present on S. and E, slopes of 
Rtisslng Mtn, Dutchess Co. 


Above is only record of Stissing qteite. 


Stabo limestone lens. (tn Borden group.) 
Mississipplan: Southwestern Indiana (Monroe County). 
A. B. Reagan, 1904 (Ind, Acad, Scl, Proc. 1902, p. 214). Atodo Te. lens,—On the 


whole the Knobetone fm. is nonfossiliferous At inlervals, however, as at Stobo 
post office. [Monroe Co.], there are intercalated lenticular beds of Is. and enle. 
septari? with rich faunas, which consist of (descending): (1) Hard rough gray 
erinoidnl ls., 1 ft; (2) hard gray ls. with few fossils, 15 ft; (3) bard gray le with 
rusty particles and crinoid stems, 5 ft.; (4) soft blue sandy sh. 104 ft. Lics 90 
to 14 fr, below top of Knobstone £m 
P. B. Stockdale, 1921 (Ind, Dept, Cons, Div, Geol., Pub. 95, pp. 104, 263, 265, ctc.) 
Stobo là, and renames it Floyda Knob ts.) In earlier times Ind, Univ. 
s, particularily Cumings and Beede, often spoke of the “Stobo lens" located 
3, T. 9 N., R. 1 E, and NE! c, 4, T. 8 N. R. 1 E, near old Stobo 
post ofice, 644 mi, E. of Bloomington, nnd suspected. the Is, aa probably of wide 


spread distribution, They generally considered it as correlative of the Ia. fm 
under question [Floyds Knob 1».] found farther S. and at other places in Monroe 
Co. However, the bs. quarry near old Stobo is in a erinotd bioherm, the bottom of 
quarry being some 25 to 30 ft. higher than the horizon which is extensively trace 
able farther 8 Mong bilieides and In ravines on W, side of Salt Creek valley, 
in N. center sec, 15 und SW?4 10, T. SN. 1: 1 5... 2 to ; mi, SR. of old Stobo 
post office, the Floyds Knob fm. ia represented by the usual cule. shaly sone, buff 


Stock 
c 


Se 
T 


Ni 


Ni 


Se 


J. IL Merrill, 1901 (geol map of N. Y.) [The 
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at weathered exposures, some 5 ft. thie with Cutright ss. memb. of the Edwards. 
ville n few ft. above. [Om p. 205 he gives a section “slightly W. of oli Ste®o peat 
office” in which thickness of Floyda Knob fm. is given as 15 ft. See also under 
Sterna Creek ts.) 


bridge limestone. 
ambrian and Ordovician: Western Massachusetts and Connecticut, soutli- 
western Vermont, and eastern New York. 


Emmons, 1842 (Geol. N. Y. pt. 2, div. 4 eol of 24 dist, pp, 1 


con Ix. of various colors, which | have denominated the Stochbridg 


nime from a welbknown locality, one which has furnished to differen 


p the Union a large proportion of the white and clouded marbles which 
have been eo extensively employed for building l other purposes in constra m 
I have applied this nome to all those varieties of ls. which are associated with 
those massea that are gsun]y known In market as the Stockbridge marble [s 


second bed of ls, In Taconic system, being separated from underlying first bed of 
ls. by u and from overlyii third Ded of Is. by granular quarts rock, 

D, Dana (Am, Jour, Sel, Sd, vol, 3, pp. 1149-156, 250-250 
the great metamorphic ls. of Green Mim range. Ia same as the Rolian of Vt. aed 
extends southward and 
and Pawling in Duteh 


Stockbridge 15., 


|omewlhnat westward through Salisbury, Conn., and Dover 


se Có, N. Y, and continues for T or & of Pawling 


[Cnsually calls it Pewling te. and Poughquag i8$.] Generally admitted to be Lower 


Sil and to represent more or leas of time from Calciterous to Trenton periods. 


Chazy is probably present in it It alternates with aod fs overlain hy aren, mica 
sobist Is uncon. underlain by the qtuite of Green Mtn region |casually called 
Green Min qtzite and Poughquag qtzite j, 

N. Dale, 1891 (Am. Geol, vol. S, pp. 1-1) Stockbridge lè. eonalgi» of 1,200 to 
1,400 ft. of crystalline bu, in places a dol, quartzose or mieneeous, more r rely 
feldspathic, rarely fossiliferous In Mount Greylock, Maes, underlica Berkshire 


schist und overiics Vermont fm. (qtezite). 
N. Dale, 1898 (U, 8, G. S. 13th Aun. Rept., pt. 2, pp. 801-340) In Rensselaer 
grit plateau of eastern N. Y. the Stockbridge le. conformably underlice Berkshire 
schist nnd Is 1,000 to 1400 fi. thick. Upper part [s 
of Trenton, Chazy, and Calciferous ase, while at lens 


now generally admitted to he 
470 ft. of lower part Ie Camb 


bro-Silurlin metamorphosed 
crystalline 18." of SE. N. Y. ie called Stockhbridge ts, on map; and in accompanying 
N, Y. State Mus, Bull. 56, tuble opposite p. 34, 1001, the Stockbridge ta. of the 
mip is shown to be—'l'renton 1 Chi ls., Beekmantown, Potsdam and Acadian.) 
J. H. Merrill, 1904 (X. Y 334d Ann, Rept., pp. 195-105 nnd map; 
aiso N. Y. State Mus. 57th Ann. Hept.). The rocka of Berkman and Pawling Twy 
Dutchess Co., N. Y. are mapped as (deecending) Modson schist, Stockbridge la.. and 
Poughquag qtzite. 


' also under Barnegat te and Poughquag l8, 

ie present definition of Stockbridge Is is a fm. of metamorphosed iss, 
underlying Berkshire (Hudson) schist, overlying Cheshire (+P meh 
quag) qtzite, and comprising the metamorphosed equivalents of laa of 
Mohawk and Champlain Valleys that range in uge from Lower Camb to 
Trenton, both inclusive. (See also tHolinm ts. and Dorset te. names 
that have been applied in SW. Vt.) 

uned for prominent development and quarries around Stoekbridge and 
West Stockbridge, in western Mass. 


Stockholm band, 


D 


ime applied by A. C, Spencer, 1908 (U. S, G. S. Franklin Furnace folio, 
No. 161), to à part of Pochinck gneiss in Stockholm area of this quad 


Stockton limestone, (In Kanawha formation.) 
Stockton cement bed, 


Pennsylvanian: Southern West Virginia 


e under Cannetton is, (1885). 
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Stockton formation. (In Newark trroup.) 

Upper Triassic: New Jersey and southeastern Pennsylvania, 

H. B. Kümmel, 1897 (N. J. Geol, Sure. Ann. Rept. State Geol. 1896, pp. 35-40, and 
vid). Stockton series.—Interbedded coarse, more or 
less disintexraled arkose emis ; yellow micaceous, feldspathic mBs8,; qtzite cgis. 5 
brownred sss, or freestones : and soft red areill The cgis. and yellow sss. 

"sw. bont top, "Phiekness 2,200 to 6,700 - ft. 
Underlies Lockatong series (fm.] alline rocks, Ia 
basal fm. of Newark system [group]. Exposed in quarries near Stockton [Hunter 
don Co), N.J 


Jour, GeoL, vol. 5, pp. 


prevail near bottom and the hrownp-red 


uncon, overlies older cr 


Stockton shale. (In Kanawha formation.) 
Pennsylvanian: Southern West Virginin. 
I. C, White, 1003 (W, Va 


fossiliferous sh, the roof sh, of Stockton coal lo Kanawhn Valley, are pronounced 


Geol. Surv, vol 2, pp. 320-327). The plants of Stockton 


by D. White to belong to Allegheny fm, and to a position not higher than Clarion 
group Writer, however, correlates Stockton eh. with Uilinzton eh, [For many 
venrs the Stockton coal aud overlying sh., 4 to 50 ft. thick, have been included in 
Kanawha fm. in all repts of W, V 
as beneath Kanawha black fint According to D. White (Geol. Sac Am. Bulk., 

30 to 50 ft. beneath Black Sint The 
Mr, Stockton.) 


sition being given 


Surv.. their strat, | 


vol, 2, pp. 165-9) the Stockton coa] Hes 


^ 40 named because If was 


Stockton cowl s 


Stockton slate (In Kanawha formation.) 
Pennsylvanian; Southern West Virginin. 
R. V. Hemon and R. M. Gawthrop, 1915 (W. Va, Geol, Surv, Rept. Wyoming and 
MeDowell Counties, pp. 152, 409-410). Stockton al, oleo Cannelton (Stockton) 
sh.— Binck sL, 15 ft. thick, with murine fossils underlying 
z 2 ft. of black al, containing fossil plants, or, where 


Stockton 15, and over- 
is absent, resting on 


a coa] Ded. 
Stockwether limestone member (of Pueblo formation). 
Pennsylvanian: Central Texas 


N. F. Drake, 


(Tex, Geol. Surv, 4th Ann. Rept.. pt. 1, pp. 387, 417). Strock- 


wether ted— ly hard, rather heittle igh-weathering gray, containing yel 
lowish oy lixht-eolored chert nodules Thick 15 to 25 ft Mem of Cisco div 
Overhes Coon Mtn bed and bs separated from overlying Camp Colorado ls, by bed 


No, 13 (40 to 75 ft, of clay, mostly reddish), 

I H Plummer and R. C. Moore, 1022 (Jour, Geol, vol 30, pp. 24, 31; Univ. Tex 
Bull. 2122, pp. 172, 174, and c! zi Stochiwethur le memb. of Pueblo fm 
Overlies Camp Creek sh, memb, of Pueblo £i. aud ts separated from overlying Camp 
Colorado ts. memb. of Pueblo by sh. bed No. 13 of Dmke. The Coon Mtn bed of 
Drake is largely Cretaccous Named for Stockwether ranch, on Bull Creek, Cole 


man Co 


Wallace Lee and © O. Nickell (ms, ready for publication by Tex, Geol 
Survey) define Stockiwether ts. mend. of Pueblo fm. as overlying Coon 
t 


Mtu ss. memb, which re: 
This 18 approved definition of U. S. 


s on Camp Creek sh. memb. of Pueblo fm. 


icol, Survey. 


tStok sandstone, (In Cheyenne sandstone. ) 


Lower Cretaceous (Comanche series): Central soutbern Kansas. 


P, W. Cragin, 1895 (Am. Geol, voL 16, pp. 303, 367). Stokeo as Leaf-benring 


boda, compri: upper prt of Elk Creek beds and consisting of a few ft, of more 


constantly aren, and consolidated sediments than lower part (Lanphler beds) of 
Eik Creek beds.  Underlnin by Lanphier beds and overlain by Champion shell 
bod. 

Named for Stokes Draw, which proceeds from foot of Stokes Hill and S, of 
Lanphier Draw, in SE, corner of Kiowa Co 

This name was discarded by U. S. Geol Survey in 1921, the beds being s 
local development of Cheyenne ss. and considered to be without strat. 


value 
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W. H. Twenhofel 1924 (Kans. Geol. Surv. Bull. 9, p. 13), im summarizing Cragin's 
classification of Cheyenne sA., used Stokes Hill as. (instead of Stokes xa.) for the 
upper part of Cragin’s Elk Creek beds, and deserlbed the Stokes HU s8. na y* 
low medium-grained ss., n few ft. thick, that “was named from Stokes or Binck 
Hil, a few mi. W. of Sun City." 


Stokes sand. 
A subsurface sand in top of Kansas City group in Eldorado oll field, Kans 
Is correlated with Layton sand to S 


Stokes Hill sandstone, 
Lower Cretaceous (Comanche series): Central southern Kansas, See 1904 
entry under tStokex wa. 


Stollmeyer of] zone. 
Stollmeyer Cruse shale, 
Tertiary: Trinidad. 
G. A. Macready, 1920 (Am. Inst. Min. and Met, Engra. Trana [preprint 1017], 
p, 9) 
Stonehreaker limestone member (of Buck Creek formation). 


Pennsylvanian: Central northern Oklahoma (Osage County). 


K, €. Heald, 1918 (U. 8. G. 8. Bull. 686K, pp. 180-181), Stonehreaker Ix, —A perles 
of thin Iss. with intervening shales, The le are hard, tough, and sparingly fossi 
iferous. Weathered surface ix lgbt gray with many blotehes of !imonite yellow. 
Thicknvss 16 fi In SE, corner of T. 27 N., R. 7 E, it lhs 250+ ft, below 
Fornker ly. The Is. has been more fully described by writer fn U. 8, G, S. Bull. 
691C, 1918 

K. C. Heald, 1018 (U. 8. G. S. Bull, 691€, pp, 61-64), Stonedreaker bi, the highest 
prominent Is, nhove the “red lime” in NW. part of Pawhuska quad. lies 45 ft. 
below top of 
The Stonebreaker 


B, the interval being filled with sh, with 2 or 3 thin beds of Is 
ik 2 to 16 ft. thick Fresh surface is dark blue to Hght gray, 


with ocher-yellow limonito stains Weathered surface is strongly stained with 
Hmonite, giving it a dirty-yellow blotched appearance In NW, part of area there 
appeare fo be one bed, tut ip S, part, to W. of Parsons Switeh, there are two 
beds, with an intermedlinte sh., all aggregating 12 ff Named for BRtonebreaker 


ranch [Pawhuska qund.], where it ia well exposed 
H. T. Beckwith, 1928 (Okla. Geol. Surv. Bull. 40T}. 

Creek fm. Heg S0 to 90 ft, below top of the I in Osage Co. and higher 

than Cryptoroon-bearing 1g. memb. Tt is 4 to 16 fl, thick in N. part of county and 

50 or more in S, part of county As it ww In thickness to S. it changes in 
appenrmnce and character to some extent. In N, part of county It consists of one 
to three light- to dark-gray beds separated by rather thin sh. intervals In 38 
part of county it consists of three distinct beds separated by n greater thickness 
of aundy sh. and sh. with some persistent ledges of aa.: «ome lsa are 10 ft, or more 
thick, nre usually of lighter color, weather out differently, nnd are softer: the 
middle bed is thickest 


Btonebreaker la, memb, of Ru 


Stone City beds, (In Claiborne group.) 

Eocene: Eastern Texas (Burleson, Brazos, and Leon Counties). 

H. B. Stenzel, 1935 (Univ, Tex, Run. O1, pp. 2607-279). Crockett fm. restricted 
to bed& discon, above the marine Moseley lIs, and the 85 ft, of underlying 
fossiliferous, partly marine beds down to top of Sparta sand in Stone City section, 
Burleson Co., ace here named Stone City beds. T include Moseley ls. at 
top and Katon lentil (marine) of Renick, and interfinzer with underlying Sparta 
sand. How fnr they can be traced depends on detailed mapping. They have 
nlrendy been traced through Burleson, Brazos, and Leon Countles to Trinity 
River, 


Stone Corral, 
Permian: Central Kansas uplift. 
HK. A. Kooster, 1955 (A. A. P. G. Bull, vol. 19, No. 10, p. 1410), used Stone Corral 


in table, where it is placed in lower part of Cimarron, but whether it is at dee 
is not shown. No explanation of meaning of name is given, 
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Stonefort limestone member (of Tradewater formation). 
Pennsylvanian: Southeastern Minois (Saline and Williamson Connties). 

L. G. Henbest, 1928 (Jour, Pal 
water [mA fosslliferous 1s 

base of Carbondale fod, and 50 ft. above Bald Knob co 


p, 70-71) Stonefort te memh, of Trade 
ft. thiek, lying 100+ ft. below No. 2 coal (at 
L in Satine and 


Ia 


Williamson Counties, HL, and probably extending into Ky Ios 


Namel for exposures near Stonefort P. O. and station, Saline Co, Il 


Stoneham oil sand. 
Drillers’! term for nn oil sand forming basal memb, of Warren oil sanad 
group in western Pa., which is Fourth sand at Stoneham, Warren Co 
(See J. F, Carll, 1880, 2d Pa. Geol Surv. Rept. Lb, p. 161. He also 


called it Stoneham 88.) 


Stonehenge limestone member (of Beekmantown limestone) 
Lower Ordovician: Central and central southern Pennsylvania, western 
Maryland, and northwestern Virginia 


G. W. Stose, 1808 (Jour, Geol, vol 10, p. 703). Near base of Beekmantown 158. 


"eho ne D closely resembling underlyiux 


siliceous banded bed md large 
Conocochengue la. have been separated ae g transition phase under mame Stone 
henge memb, of the Beekmantown. 

G. W. Stose, 1909 (U. S G. 8S, Mercersburg-Chambersburg folio, No. 170). ‘Thick 
ness of Slonchenge Ds. memb. of Beckmantown la, ie 485 ft Exposed at Stone- 
henge, Franklin Co.. Pa Basal memb. of Beekmantown Is 


In central Pn. (Bellefonte nnd Hollidnysburg regions) the Beekmuntown 
is treated a8 a growp, divided (descending) into Bellefonte dol, Axe- 
mann Is. Nittany del, and Stonehenge ls., the latter O to 702 ft. thick, 


and resting on Larke dol, and on Mines dol. 


Stonehouse formation. 
Silurian: Nova Scotia, 


IL M, Ami, 1900 (Roy. Soc. Canada Proc, and "rame, 2d ser. wol G, see, 4, p. 205) 


Stoner limestone. (In Stanton limestone.) 


Pennsylvanian: Southeastern Nebra 

G. E, Condra, 1930 (Nebr. Geol Surv, Bull 3, 2d ser, pp. 11, 26, 27, 31, 33, 34, 
38, 
tò inelude also j 
Type Joe, on Stoner farm, located NW. of South Bend, Coss 
Rock Lake sh. and overlies Eudora sh 

R. C. Moore does not use this name lu Kans, See 19236 entry under Olathe Is. 


Leouteviile te 1 preoecupáded. hence Ntomer fa. te propoñed for thik unit 
i and so-called Du Nols ] Thickness 14 to 16 ft. & In 
Co., Nebr. Unuderlies 


Stones River group (also Stones River limestone), 

Lower Ordovician (Chazy): Tennessee, northeastern Mississippi, western 
inia, western Maryland, northeastern West Virginia, and southern 
Pennsylvania. 


J. M. Satford, 1851 (Am. Jour. ScL, 2d, vol. 12, pp. 1-350). Stones River 
proup Fossiliferous lss., 240 to 260 ft. thick, divided for convenience foto three 


Virg 


members, named (recending) Stones River beds, Lower Lebunon | Lebanon of later 
repta] t., nnd Upper Lebonom | Carters} t The basni or Stones River beds are 


16 ft, thick, blue and brownlah-Dlue Tas., mostly füÜnegralned and thick-bedded 


some strata abounding in dark Minty layers. Lower Lebanon 1s, 50 to UD ft 
thick, highly fonstiiferous thin-bedded sky-blue le 
ing In cale, remains, sometimes separated by seams of argill. matter; grades into 
Upper Lebanon 18, which «consists of 110 to 130 ft. of grayish, sometines 
brownish, and blue thieckbedded lss., becoming thin-bedded and interatratitied 


^, conrsely crystalliue aud abound- 


with occasional seama of elay in upper 15 or 20 ft  Underles Nashville group 
Oldest rocks in Middle Tenn. 

Ix of Chazy age. In central Tenn. now includes (descending) Lebanon, 
Ridley, Pierce, and Murfreesboro Iss. The Lowville age of “Upper 
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Lebanon” or Carters Is. has been established by R. S. Bassler, E, O 


Ulrich, amd C, Butts, and that fm is now excluded from Stones Rive 


group. In eastern Tenn. and western Va. the Stones River group is now 
divided by E. O. Ulrich and €. Butts into (descending) Lem ls., 
Mosheim 1&, and Murfreesboro is. Wh 


not divided the Stones River 


rocks are called Stones Riper Ls, 
Named for exposures on Stone River, vicinity of Nashville, Tenn. Al 
though the river is now called Stone River, the mame of the deposits is 


firmly entrenched in the literature as Stones Rives 


tStones River beds. 
A name applied hy Safford in 1851 to the part of Stones River group under- 
lying Lebanon 1& and later subdivided into Ridley, Pierce, aud Mur- 


Üreesboro iss. See under Stones River group 


Stone's Switch sand. 


Eocene (Jackson): Southeastern Texas ( MeMullen to Gonzales Counties). 


A. €, WMeor, 1993 (A. A. P. G. Boll, vol. 17, No. 11, pp. 1302, 1314 £ 
Rtone'’s Switeh sand. Maselve indurated gqizitie 9 12 to 20 ft. thick, In Whit 
sett fm. a9 here defined Nome suggested by um Houston, who has traced it 


from King's Hills, McMullen Co to E. part of Gonzales Co. where it is 
covered by overlap of Catahoula fm. Ps quarried about 35 mi, S, of Compbellton, 
on J. Bowers survey, <A railroad switch at this quarry wus named Stine 
Switch, Lies rirnilgraphienlly above Falls City sb. and below  Duhese “ance 
and clays, all zones in Whitsett fam 


Stonewall limestone, 

Silurian: Manitoba. 

E, M, Kindle, 1914 (Canada Geol Bury. Summ. Rept, 1912, p. 249) 
Stonewnll quartz diorite, 

Jurassic: Southern California (Cuyaumnen region, San Diego County! 


F. S. Hudson, 1922 (Calif. Univ, Pub, Dept. Geol. Bel. Ball, vol 15, No 
181, 191-193, map) Stonewall quartz. diorit Named after Stonewall P 


which Ix composed of this rock, whieh intrudes Julian schist 


Stonington gneiss 
Pre-Pennsylvanian: Southeastern Conneeticut 
L. H. Martin, 1925 (Conn, Geol. and Nat. Hist. Surv. Pall. 23) Stonington gnel 


Oldest lsneona rock of Stonington regiòm, because Tt te ent by all others In 


the pre-Camb, selilste 


pre-Penu, and young 


Stonington beds 

Upper Ordovician (Richmond) : Northern Michigan (Delta County) 

R. C, Hussey, 1926 (Mich. Univ, Mus. Geol. Contr, vol. 2, No. 8, pp. 113-150) 
Stonington beds,—Middle division of Upper Ordovicían Richmond fm. of Mic 
Divided into Ogonts memb. above nnd Bay de Noc memb., below, both of whiel 

outerop 1 mi, N. of Stonington P. Q., on E. side of Little Bay de Noc. Rests 
discon, on Bill's Crock beds nnd is overlain by WN boda. 


Stony Brook beds, (In Chemung formation.) 
Upper Devonian: Northeastern Pernsylvania. 


I. C. White, 1883 (2d Pn. Geol. Surv. Rept. G,, pp. 65-73, 216-217). Stony Brook 


beds.—A series of ollve-green. sandy simles and abaly s nid with typical 
Chemung fossils Occur In upper part of Chemung Finely expose] at cutting 
along rond where it crosses Stony Brook, Orange Twp, Columbia Co. and where it 


is DO ft. thick. 


Stonybrook quartzite, 


stern Massachusetts (Boston Basin). 


Pre-Cambrian: E: 


Walter E, Hobbs, 1899 (Am. Geol, wol 23, p. 110). Stonydrook qtzife, 500 
ft. thick, Becomes exceedingly fine-grained in upper part, and it may yet be 
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ssary to separate this portion as a siliccous mng. sl Grades into 
overlying Kendall Green sl. Rests on Archean granite. Named for locality where 
best exposed [Stonybrook, Middlesex Co.]. 

B, K. Emerson, 1917 (I S. G. S. Dull. 597), mapped the rocks at and around 
Stomybrook as Westboro qtxite. 


Stony Creek granite gneiss, 
Pre-Triassic: Central southern Connectlent. 


IL E, Gregory, 1906 (Conn. Geol. and Nat. Hist, Surv, Bull, 6, pp, 115, 147, 1 
and map). Stony Creek granite gneias.—Medium. to coarse-grained rock, com- 
posed largely of Meeh-ecolored to pink orthoclnse crystals, with subordinate white 
nulbite, small gray quartz 


nins, muscovite, nnd blotite, Is eut hy Westerly granite 


and intrudes Mamacake gneisa, 
Named for occurrence at Stony Creek, a town in Branford Twp 


Stony Gap sandstone member (of Hinton formation). 

Mississippian: Southeastern West Virginia and southwestern Virginia. 

D. B, Reger, 1926 (W, Va, Geol Surv, Rept. Mercer, Monroe, and Summers Counties, 
pp. 298, 371) Stony Gap ss,— Light gray or white, arse, extremely 
bard ami quartzitic, but without pebbles, Thickness 0 tt, Underlies 
Lower Bellopoint «h lIs basal memb, of Hinton group [fm.]. Replaces Hinton as, 
of Stevenson, which conflicts with Hinton group [fm.]. Type loe, at village 
of Stony Gap, Mercer Co, on both sides of Bluefletd-Princeton road. Can bà 
traced through Tazewell, Russell, Scott, Wise, and Lee Counties, Va., to Cumber- 
tand Gay, 


Stony Hille formation. 

Permian; Southern Kansas and western OklInhonut, 

F, W. Cragin, 1897 (Am. Geol, vol, 19, pp. 358, 803). Stony Hills fm—Name sug- 
gested ns more appropriate, for reasons stated, than Dog Creek fm, or sh., which in 
central Okla, becomes laminated with dolomites, whieh form a considernble part 
of its thickness, a large body of dol, called Chapman dol, forming its upper 
memb, 

Same as Dog Creek sh, older nume. 

Named for Stony Hills, R. of Watonga, Blaine Co., Okla. 


Stony Lonesome bed. 


Devonian or Carboniferous: Northwestern Pennsylvania (Warren County), 

G. H. Chadwick, ¢ (Geol, Sov. Am. Bull, vol. 46, No. 2, pp. 334, 337-3390), 
Further confusion has resulted from identification of (hat "Berena" bed (of Stony 
Lonesome, E. of Warren) by Ver Wiche (and by Butts) with “Venango frest oil 
sanud.’ The Venango first vand ia Woodcock ss. and not Berea (nor yet the Corry), 
Custer agrees with others In thinking the Stony Lonesome bed continuous with 
Pithole grit, the Corry ss, and, finally, with true Berea grit of Ohio, a correla- 
tion which writer formerly Accepted without question, having seen no faunal 
lists. The Stony Lonesome bed rests (nearly) upon Krapp cgl, while the Pithole 
und Corry Ded& lie at different. (sh.) Intervals above the correlative Cussewago ss, 
[He listed the “fauna, of the thin Stony Lonesome (‘Berean’) bed, Ver Wiebe's 
‘Venango Arst olf sand,’ that rests almost directly upon Knapp egl. in Warren 
region and may, indeed, be but the topmost stratum of Knspp fm,"] Referred to 
Upper Dev 

G. H. Chadwick, 1 
w 


(letter dated Dec. 11). Stony Lonesome has no standing It 
simply a convenience, 


Stony Mountain formation. 
Ordovician ? Manitoba. 
D. B. Dowling, 1901 (Canada Geol Surv, Ann, Rept. n. &, vol 31, p. 469). Stony 
Mtn fm, Otd., Canada, 
Many subsequent Canada Geol. Surv. Repts, by Dowling, Maleolm, Wallace, 
nnd others, assign Stony Min fm. (and Stony Mtn group) to Ord 


A. K. Miller, 1930 (Am. Jour. Sel, Sth, vol, 20, p. 211), correlated Stony Mtu fin 
of Manitoba with upper part of Bighorn dol, of Richmond age 
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Stony Mountain shates. 
Devonian: Manitoba, 
R. C. Wallace, 1925 (Geological fms. of Manitoba, Nat. Hist, So if Manitolu, p. 15), 


as listed by J. M. Nickles, assigned Stonu Mtn atelew of Manitoba to Devonian 


Stony Mountain limestone. 
A. F. Foerste and T. IZ. Savage, 1027. (Denifon 


p. as listed by J. M. Nickles, assigned Stony Mte, tx, of Manitoba to tid 


iv. Rull., Sci. Lab. Jour, voL 22 


Stony Point shale. 
Middle (%) Ordovician: Northenstern New York and western Vermont 


sin). 


(northern part of Champlain Bs 
112, 115-110) n 


Y, State Mus, Bull, 


R. Ruelemann, 1921 


hut one outerop of sh. btw. Willsboro Point and Canadian tdy line, tha t Stoey 
Point, 155 mi. & of Rouses Point [Clinton Co.]. Fowsths indicate it ix older than 
Urien sb. and probably of late Trenton mo The Wack Ord, so-called "Utica" Sal 
of Champlain Basin consist in the S. entirely of Cunajoh i, amd In the N 
prevallingly of Stony Polnt sh In the middle they may meet, the Stony Polst 
resting on Cnnsjobarie sh, on Grand Isle and in Vf, portion of hern part of 
bnsin, while on N. Y. side the Cs loharie sh. is replaced by Cumberland Head sh., 
which places itself btw. lower div. of troe Trenton bs. and the Mack Stony Poin 


Storm King granite. 


Pre-Cambrian: Southenstern New York (Putnam and Orange Counties). 


C, P. Berkey, 1907 (N, Y. State Mus. Buli 107, pp. 264 and 377). Storm King gran 
ih large development in Storm King [Putnam aml Orange Counties itd 
Crowe Nest Mins and in Breaknock Ridge along X. border of the Highlands, Is 
intrusive into Fordham gneiss. Assigned to ciyabric 

C. l, Berkey, 1911 (N. Y Mus, Bull. 140). Storm King Nin onetesoid granit 
(àlèo Storm King gneis ! granite) i a rather acid conrer-grained reddis 
rranite with considerable gueissoid structure Constitutes whole of Storm Kir 


Mtn and larger part of Crows Nest on W. side of the Hudson; ato forms cl 
rock of Ball Hill and Breakneck Rid 
key and Marlon Rice, 1921 (N, Y. State Mos kull, 225, 226, map and 
I, rather dark-colored, 


] 


uim). Storm King granite Medium- to coa 


looking, with marked but erudi 


lightly greenish and sometimes 
my blaek streak 


ire gray or red, quartz g and there is n 


structure, Feld 


ide or nugite. Notite not abundant Garnet in u nal portions 


ing of horn! 
Intr 
IE. n 


this granite as of post-.Glenaram pre-Camh, age. 


into Grenville serie 
wpf and A. L Jonas, 1920 (U. S G. S Bull, 7909, table epp. p. 68), classifhed 


Storm King Mountain goelssoid granite, 


See under Storm King granite, 


Stormville conglomerate, 


Lower Devonian: Northeastern nnsylvania (Monroe County). 


) Stormeiwl 


pebbles: 15 ft. thick 


Geol Surv. Rept. Ge, pp. TO, 


I. C. White, 1882 


A enlexreo-sHieeous Tossiliferous bed eontatulng many 


Underlies Stovmville abales and overlies Stormville ls. in vicinity of Stormwvil 


Monroe Co, AL inebuded In Lower Helderberg 
I. €. White, 1882 (2d Fa. Geol. Surv, Rept, Gy), e tended this name to several « n 
ties to NW. of Pike and Monroe Counties, and gave Uik kuens of 4 to 7 ft 


Stormxville bydraulic cement bed 
Stormville water lime, 
Lower Devonian: Northeastern Pennsylvania. 


I. C. White, 1882 Gi Surv, R 
cement bed (also Stormoille water Unw) A bed of water lime, usually pale aff 


nM) Btormville ħydreutio 


pt. Ge pp 


5 to 10 ft, thick. Breaks with peculiar earthy fracture characteristic of hydraulic 
No fossils Underlics Stormville ] and overlies Decker Ferry Is 


Iss, 
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Stormville limestone. 

Lower Devonian; Northeastern Pennsylvania (Monroe County). 
35). Stormwillo te— 


color; 75 to 100 fr. 


thick,  Dnderlies ormvile exl and overlies Stormylile hydraulic cement bed 


L €, White, 1882 (2d Pa. Geol Surv, Re 


Ga pp. 76, 13: 
lss, very fossilferous, usually of 


Cherty, sandy m 


AH included In Lower Helderberg. 
I C. White, 1883 (2d Pa, Geol, Surv. Rept. Go, 
ties NW, of Pike and Monroe Counties and gnve 


name to several coun 
100 to 150 ft 


Stormville shale. 
Lower Devonian: Northeastern Pennsylvania (Pike and Monroe Counties) 
I. C. White, 1882 (24 Pa. Geol. Surv, Rept, G4, pp 131-132) Slormvüle hales. 


Limy fossiliferouws msh-colored, often cherty shales, with a massive eherty Is. 10 ft, 


thick at hbase. Thickness 160 f! Top fm, of Lower Helderberg in section from 
N, line of Monroe Co, to Delaware Water Gap UnderMes Ori AM, and aver 


vgl Well exposed in S, face of Walpack ridge just N. of village of 
Stormville, Monroe Co. 
I. ©, White, 18853 (2d P: 


eral counties to NW. of Pike und Monroe Counties, and gave thickness 


Geol, Surv. Rept. Gr), extended this name to sev 


of 2 to 125 ft. In 1585 (2d Pa, Geol, Surv. Rept. Ts) White carried name 
Stormeville shales over into Huntingdon Co. und applied it to 200 to 250 


ft. of “darkgray and black limy shales, with some sandy shales in places,” 


underlyinz Oriskany ss. nnd overlying Lewistown Is. In U. & G. 8. Hol- 


lidaysburg-Huntingdon folio (No. 227) these beds are designated Shriver 
is. nnd the overlying ss, is called Ridgeley ss, the two composing the 
Oriskany group of that ares. 


's nt Stormyitie, Monroe Co, 


Numed for expos 


Stormville sandstone. 


Lower Devonin: Northeastern Pennsylvania ( Monroe and Pike Counties) 


and northern N 


. Weller, 1000 (N. J. Geol, £ 
Stormvilie ss, of Walp 
I 


te 


opt. State Geol, 1599, pp. 3-46), deseribed 


Ridge, Sussex Co, N. J., and stated that. it is Inter 


ciliated btw. Cocyma 44 New Scotland tes. Also that, aceording to 2d Pa, Geol 


Surv. Rept. Ge, pp. 1 


38, Stormville es, becomes more and more eonsplenous to 


B, and gradually replaces remaining memb of New Beotland beds and super- 


jucent sirntu 


to be same as Stormville egL of 2d Pa. Geol. Surv, Rept, Ge, 1882, 


pp. 132-1: 
Storrs tongue (of Star Point. sandstone) 
Upper Cretaceous: Central egstern. Utah (Book Cliffs) 


E, R. Clark, 1928 (U. & G. S, Bull. 793). Stores tongue Thick bedded and thin- 


bedded kg, nnd sandy ah., 0—15 ft. thick, extending tate rally from main make of 
Star Point . Inte beds of marine Mancos xh Lies lower than Spring Canyon 
longue of Star Point sx. and higher than Panther tongue of Star Point ss. Forma 


prominent cAr at Storrs, Castlegate quad., Carbon Co. 


Stovall limestone, (In Chase group.) 


Permian: stern Kansas and southeastern Nebraska. 


G. E. Condra and J, E. Upp, 1931 (Nebr. Geol. Surv. Bull, 6, 20d ser, p. 49). 
Stovall leoeeBasal memb. of Wintleld fm. Dark granular, nnd quite fossil 
iferours Is cher from Nebr. to N. of Winfleld, Kans.. in n thicknesa incrensing 
southward from 2+ ft. to 4 ft. or more, Ft is noncherty at Winfleld, beyond 
which if s60n thins out sonuthward, not reaching «npkas City, Rana We hare 
followed it from Winfield, Kans., to Odell and Krider, Nebr. Overiles Goge sh, 
memb. of Dos!e fm, underlies Grant sh, memb, of Wintel! fm. Type loc. 
in buffs of Doyle Creek: Valley SE. of Stovall elevator and farm, 7 mi. SW, of 


Florenee, Kans. 


2074 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


Straight Cliffs sandstone. 

Upper Cretaceous (uppermost Colorado): Central sonthern Utah ( Kui- 
parowits Plateau), 

H. E, Gregory and R. C. Moore, 1031 (U. S, G. S, P. P. 164). Straight. Cliffe &s— 

Very massive beds of light-yellowish or buff-brown fine to medium-rabined ss. 

Most of the hard massive beds are & to 10 ft, thick, but some exeeed 60 ft 

In several parts of Kaiparowits Plateau region contsins workable beds of coal 

In some districts thin streaks of carbonaceous sh. and poor conl oceur almost 

from bottom to top of fm.. but im other districts there ig mo conl The chiel 

coal gone is in middle third of fm., where beds 15 to 20 ft. thick occur Thick 

ness 900 io 1,250 ft. Conformably overlies Tropie sh. and conformably underlies 

Wahwenp ss The long line of nearly rectilinear cliffs fronting toward Escalante 

Valley ia made by this fm. nnd suggests the name Straight Cliffs, which has beet 


applied to IL 


Straight Ridge sandstone member (of Pottsville formation), 
Pennsylvanian; Central Alabama 
C, Butts, 1927 (U. 8. G, S. Bessemer-Vandlver rollo, No, 221) Resistant s5., 50 to 
100 ft. thick, underlying Straight Ridge cool in Coosn conl fleld, Is a memb, o 
Pottsville fm. Lies 800-- ft. above Wolf Ridge es. memb. of Pottsville. Naz "d 
for tact it forms Straight Ridge, which extends along W. siie and 8. end of 
Yellowleaf Basin, in Vandiver quad 


Stranger formation. 

Pennsylvanian: Eastern Kansas, 

R. €. Moore, 1921 (Kans, Geol, Sor. Sth Ann. Field Conf, Guidebook, correlatson 
chart). Stranger sa. and sh. (new name), underlies Haskell Is. und uncon. ove 
Hes Lansing group redefined Included in Douglas group redefined, 

R, €, Moore, 1932 (Kans. Geol Soc, 6th Ann, Field Conf. Guidebook, pp. 
[See under Douglas fm., Moore, 1932. On p, 46 Stranger fm, is deseribed ns 
consisting of 154- ft. of buff soft cross-bedded ss. underlain by 1 ft. of brown le 
ogl On p, 49 a thickness of 80 ft. is neshrned to Stranger fm., the lower 40 
ft. being massive buf cross-bedded soft ss. and tbe upper 40 ft. shi, ss., nnd coat 
beds. | 

N. D. Newell, 1925 (Kane. Geol Surv, Ball, 21, pp. 18, 790-80). At base of Virgil 
series is fm. here called Stranger fm, after Stranger Creek, near "Tonganoxie, 
Kans.; typienlly exposed along E. wide of sec, 3, T. 12 &, R, 21 E. It appeare 
io be series of more or less disconnected channel deposits of ss. and sandy sh 
extending from Leavenworth, Kans., S. into Okia. It Is proposed to plaeo upper 
limit of the Stranger at bose of the thin Is. that underlies Lawrence sh, at 
Lawrence, Kans. ‘This 1s. has for many years been incorrectly called fatan ts 
Tt was later named Haskell ls. by Moore. Hinda and Greene (1915) showed truc 
latan ia a much older Ils. From 8 to 10 ft, below Haskell Is. is Sibley coal 

The marine sgh. separating Haskell Is. and this coal has been named Pinlaed ah 

by J. M. Patterson, in unpublished the . The dominantly sandy and nonmarinm 

beds from top of Sibley conl to base of Stranger fm, were termed Tonganorie by 

Patterson, ‘The Stranger fm. is uncon. on various parts of Pedee and Lansing 


ou) 


groups. 
R. €, Moore, 1036 (Kans. Geol Surv, Bull. 22, pp. 146, 147). Stranger fm. as 
first defined embraced nonmarine channel $5, at base of Virgil serica nnd shaly 
beds wp to base of Hoskell Js. This div. is not a natural one Upper bdy was 
nrbitrarily selected. A mote desirable top bdy is hiatus at base of Ireland ss 
Detailed observations show this uncon. is commonly, if not Invariably, at or 
rear top of Haskell Is. In NE. Kans., sò that redefinition of Lawrence sh. at 
< Is mot necessary In southern Kans, the marine Robbins 


Lawrence, Ka 
occurs btw, Haskell 18. and uncon. at base of Ireland ss, and Lawrence eh. is 
restricted to beds above this uncon, Newell is author of name, 


B., 


Stratford formation, 
Pennsylvanian: Central southern Oklahoma, 
G. D. Morgan, 1924 (Bureau of Geol [Okla.] Bul. 2, pp, 137—140, pls. 3, 27, and 
mip). Stratford fm.—At base is n series of lss., which constitute Hart ls. memb, 
Above this memb. is an undet, thickness largely composed of dark-colored shales 
No suitable upper limit for Stratford fm. occurs in Stonewall quad, and since 
the region farther W., has not been investigated, none is here suggested. About 
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400 ft. of fm. is exposed in Stonewall quad, The shales contain a few 585, some 
of which are arkosic.  Overlies Vanoss fin. Believed to underlie Konawa fm., 
but latter may prove to be in parte Stratford fm. Is part of Pontotoc terrane 
[group] Ineluded in Permian, but NE. from the polnt at which Stratford fm. 
is thonght to be overlapped by Konawa fm. the P/nn.-Peorm. line Ia taken to be 
represented hy base of Konawa fm. 


Named for exposures at and around Stratford, Garvin Co. 


Straven conglomerate member (of Pottsville formation). 

Pennsylvanian; Central Alabama, 

€, Butts, 1927 (U. S, G. S. Bessemer-Vandiver folio, No. 221). A very coarse 
eel, 40 ft. thick, in upper part of Pottsville fm. in Cahaba coal feld. Meats on 
Thompson coal Named for Straven, Shelby Co., In Montevallo quad 

Straven coal group. 

Pennsylvanian: Central Alabama. 

A group of three coal beds in Pottsville fm. of Cahaba coal field, the 
lowest bed lying #40+ ft. above Thompson coal, and the three beds 
occurring within a vertical section of 100+ ft. May be= Dogwood coal 
group. Includes Upper Straven, Middle Straven, and Lower Straven 


coals. 


Straw Hollow diorite.: 

Late Carboniferous or post-Carboniferous: Northeastern Massachusetts. 

B. K. Emerson, 1917 (U. S, G. S. Bull. 507, pp. 219-220 and map) Straw Hollow 
diorite,—The rock of the grent dike nt type loe. nt Straw Hollow, in Northboro, 
is porpbyritie and contains snussuritized plagioclase phenocrysts nearly an in 
long, Some other masses of rock are mapped with Straw Hollow diorite. 

Strawn formation (also group). 

Pennsylvanian (Allegheny): Central and northern Texas, 

E. T. Dumble, 1890 (Tex. Geol. Surv. 1st Ann. Rept, pl 3, p. Ixvi), Milburn-Strawn 
&eries.—Alternating clays and shales and thin-bedded lss.. with fire clay and coal, 
overlying Riehland-Gordon sss. ond underlying Brownwood-Runger series, 

W, F. Cummins, 1891 (Tex. Geol, Surv, 24 Ann, Rept, pp. 261-398). Strawn div.— 
Shales, sss., and cgls, 3,000 ft. thick, uncom. overlying Millsap div. and underlying 
Canyon div. Top of coal No. 1, when present, is base. 

In 1898 (Tex. Geol. Surv. 4th Ann. Rept. pt. 1) Cummins and N. F. Drake 
transferred “Millsap div." to the Strawn, and stated that it rested uncon, 
on Bend div. The U. S. Geol, Survey abandoned “Millsap” (conflict) in 
1912, and has since ineluded these beds in the Strawn, as have nearly all 
geologists since 1892, F. B, Plummer, however, in 1919 (A. A. P. G. 
Bull, vol. 3, pp. 132-145) excluded {Millsap from the Strawn and stated 
(under heading Millsap div.): Although iu 1912 the Tex. Geol. Surv. 
dropped name Millsap for the lower series of Iss. and shales beneath the 
typical Strawn sands and egls, it now seems best to restore this name, ns 
the 3 lower Iss, are found to contain a fauna quite different from over- 
lying Strawn beds. 

F. B. Plummer and R. €. Moore, 1922 (Jour. Geol, vol. 30, pp. 18-42, and 
Univ, Tex. Bull, 2132), divided Strawn group into Mineral Wells fm. 
(above) and Millsap fm. (below, including all beds beneath conl No. 1), 
but stated that fauna of latter beds, although not large, appears to be 
more closely relnted to that of Bend group than to that of Mineral Wells 
fm., and is sufficiently distinct to justify recognition of Millsap as a dis- 
tinct fm, of Strawn group. R. €. Moore, 1929 (A, A. P. G. Bull, vol. 13, 
p. 888), continued to recognize Millsap as a distinct fm. 

H. Sellards, 1033 (Univ. Tex. Bull. 3232, pp. 105, 109), revised the defini- 
tion of the Strawn by including in it, at the top, the Capps ls., and he 


E. 
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divided it into Mineral Wells fm. restricted, Garner fm., and Millsap Lake 
fm. (=7Millsap of previous repts). This definition was adopted by U. 8. 
Geol, Survey in 1935, 

F. M. Bullard and R. H. Cuyler, 1935 (Univ, Tex. Bull, 2501), drew top of 
Strawn at base of Capps Is. and Rochelle cgl., both of which they inebuded 
in Graford fm. 

As now generally recognized the Strawn group underlies Canyon group and 
uncon. overlies Smithwick sh, and it is now classified by U. 8S. Geol 


Survey as of Allegheny age, 
Named for Strawn, Palo Pinto Co. 


TStrawn limestone. 
Pennsylvanian; Hasterr Kansas. 
E. Haworth and M. Z. Kirk, 1894 (Kans, Univ, Qoart,, vol, 2, p. 110). Siran l4 — 
Ls. 6 ft. thick, in sh, interval btw. Burlington or Garnett bs nnd Wyekolf Is. | 
section along Neosho River from Indian Territory to White City, Kans. 


Preoecupied. Replaced by Deer Creck 15, according to H. Hinds and F. C. 
Greene, 1915 (Mo. Bur. Geol. and Mines vol. 13), but necording to R. C 
Moore (Kans. Geol Surv, Bull 22, 1930, p. 172) this ls. is same as 
Lecompton 1s. 

Named for Strawn, Coffey Co. 


Street Road limestone, 
Cambrian: Southeastern Pennsylvania, 
T. D. Rand, 1900 (Phila. Acad. Nat. Sci. Proc. 1900, pt. 1) Street Road tx, is Cur 
necording to Mr. Walcott, 


Strectsville member. 
Upper Ordovician (Richmond) : Ontario. 
W., S, Dyer, 1025 (Ont. Dept. Mines 32d Ann. Rept., pt. 7, p. 122). 


Strelna formation. 

Mississippian: Southeastern Alaska (Copper River region), 

F, H. Moit and J. B. Mertie, Jr., 1923 (U. S5. G. 8. Bull. 745, pp. 18-19, 21- 
opp. p. 28, map) Stretna fm.-—Basal fm, in Koteina-IKKuskulana dist. Is a com 
plex of bedded lavas and tufs intercalated with sed. beda and cut by base intru- 
elves, The rocks ore chiefly stratified taf beds and dense fine-grained basalt, with 
minor chert, argillite, sh., and Is. Thickness 7,000 to 8,000, possibly 10,0600 ft. 
Underlies Nikolai greenstone [Permian], probably conformabls Ramed for occur 
rence in valley of Strelnma Creek. The poorly preserved fossils Indicate Miss, age 
according to G. H. Girty, and suggest correlation with Lisburne Ix. 


Strickler limestone. (In Sumner group.) 
Permian: Northeastern Kansas. 
R. C. Moore, 1936, [See under Donegal ta.) 


*S8tringtown shale, 
Lower and Middle (7) Ordovician: Southeastern Oklahoma (Atoka, Lati 
mer, and Pushmataha Counties). 
. Taff, 1902 (U. 8. G. S. Atoka folio, No, 79), Stringtown sh.— Upper part black 
füssile cherty sh.; lower part greenish fissile friable shalea with occasional iarta- 
gions of cale. cone-in-cone nnd ironstone concretions, Thickness 600 ft, Underiles 
Tallhinn chert. Base not defined, [In Ark. the name has been ured in a restricted 
sense, | 
, O Ulrich, 1911 (Geol Soc, Am. Bull, vol 22, p. OTT). Stringtoion sh. contalne 
Normmanski foasila at 3 horizons. [U. S, Geol Survey classifies Normanakill as 
of Chazy and Middle (?) Ord, age.} 
E. F. Wallis, 1915 (Okla. Geol Surv, Bull. 23, pp. 23-31). "Talibina chert and most 
of Stringtown sb. were deposited in Ouachita Mtna while Viola Is, was being ĝe- 
posited in Arbuckle Mtns. Basal part of Stringtown is of Black River nge and 
corresponds to upper part of Simpson fm. 


ty 
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C. W. Shannon and L. E. Trout, 1915 (Okla. Geol. Surv, Bull. 19, pt. 1, pp. 131-133). 
Stringtowa sh, contains Upper Ord. fossils [?] in upper part. [On p. 429 of pt. 2 
of Bull. 10 Shannon shows basal part of Stringztown sh, to be of Binck River age.) 

H, D. Miser, 1918 (U, 8. G. 8. Bull, 660, p, 67). The use of Stringtown ah. lias 
been discontinued in this aren [Caddo Gap and DeQueen quads, Ark.-Okla.] 
because the beds to which jt has been applied do not form a mappable unit dis- 
tinet from rest of sh, above Blakely as.; because the graptolites supposed to be 
characteristic of it have apparently been found well down in underlying sh.; and 
because, according to E. O. Ulrich, the limits and character of Stringtown eh. at 
type loc. In Okin. are in doubt. With recognition of Blakely ss as distinct fm., 
and failure to separate the Stringtown, it became necessary to give a new name 
(Womble sh.) to whole interval btw, Blakely sa. [below] and Bigfork chert 
[above]. 

C, N. Gould, 1925 (Okla. Geol, Surv, Bull, 
Ord. and correlates with upper part of Sim 
and St. Peter ("Burgen") s8. 

H, D. Miser, 1926 (Okla. geol. map), placed Stringtown sh. opposite Womble 

Blakely ss., Mazarn sh., and St. Peter ("Burgen") ss, 

E. O. Ulrich, 1927 (Okla, Geol, Surv, Bull. 45), Stringtown or Womble ah. underlies 
Bigfork chert, overlles Blakely ss, and ia of basal Black River and upper Chazy 


p. 24). Stringtown ah. is Lower 
n fm., Wamble and Blakely ess., 


schistose 83., 


(Blount) age 
The U. & Geol Survey has now replaced this name with Womble sh.. 
which affords a better type loc. and which contains in its upper part 


beds similur, lithologically and faunally, to Stringtown sh. (See paper 
by T. A. Hendricks, M. M. Knechtel, and J. Bridge, in A. A. P. G. Bull, 
vol, 21, No, 1, 1937, pp. 1-29.) 

Named for Stringtown, Atoka Co, 


Striped Peak formation. 
Pre-Cambriin (Belt series): Northeastern Idaho and northwestern Mon- 
tana (Coeur d'Alene district nnd Cabinet Mountains). 


F. L. Ransome, 1905 (U. S. G. 8. Bull. 260, pp. 277-285), Striped Peak fm.— 
Siliceous sss, generally Naggy to shaly; mostly green and purple; ripple marks, 
sun crac ete, "Thickness 1,000 ft, Upper Algonkinn fm, In Coeur d'Alene 
dist Overlies Wallace fm Largest areas occur near Striped Peak, Idaho, 
whence the name, Description of general geology of region is based almost 
wholly on work of F. C. Calkins, 


Strites Pond formation. 

Upper Cambrian: Quebec. 

Name applied by H. W. MeGerrigle (17th Rept. Vt. State Geol, pp. 182, 
185, 1981) to A: of Logan's section of Philipshurg series of Quebec. MeGer- 
rigle mapped his 5trites Pond fm. in small area in N. part of St. Albans 
quad. NW. Vt. stating that it extended about 4 mi, into that State. 
Logan described A; as consisting of 100 ft. of white and dove-gray pure 
compact Iss. MeGerrigle gave thickness as 400 ft. (See 1931 entry 
under Philipsburg series.) "T. H. Clark, 1984 (Geol, Soc. Am. BnlL, vol. 
45, No. 1, p. 6), classified this fm. as Ord., but paleontologists of U. S. 
Geol. Survey draw top of Camb. at top of this fm. 


'Ntromatopora beds, 
A paleontologic name applied in some reports to Manlius Is. of N. X. 


(Strong flint. (In Chase group.) 
Permian: Central Kansas. 
€. S, Prosser, 1895 (Jour, Geol, voL 3, pp. 771-756, 700). Strong fint—Two boda 
of light-gray 14. containing an abundance of Oint In layers, separated by 18 ft. 
of massive light-gras òr whitish Is. Total thickness 25 to 45 ft. Basal memb 
of Chase fm,  Overluin by shnles in Chase fm. and underlain by Neosho fm. 


Said to be same ns Wreford 1s., older name. 
Named for Strong, Chase Co. 
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fStrong City beds. 

Permian; Central Kansas, 

L, €, Wooster, 1905 (The Carbf, rock aystem of eastern Kans.). Strong City beds.— 
Includes Strong flints or Wreford 1s, und underlying Crüsber Hill alternating 
shales and Iss. Overlie Elmdale beds and underlie Cedar Point or Matfleld shales 
Elmdale beds us here used extends from top of Americus Ix, to 12 ft. above Cotton 
wood Is., or to what appears to be top of Morena sh, memb, of Garrison fm. 


Probably named for Strong, Chase Co. 


Stuart shale. 
Pennsylvanian: Central southern, central, and central eastern Oklahoma, 
J. A. Taff, 1901 (U. S, G. S. Conlgate folio, No, 74), Stuart sh.—Blue and black 
clay sh. OO to 280 ft. thick, with 10 to 50 ft. of ss. near center.  Underlies 
Senora fm, and overlies Thurman ss. 


Named for Stuart, Hughes Co, which is located on outcrop of fm, 


Stull shale. (In Kanwaka shale.) 

Pennsylvanian: Bastern Kansas and southeastern Nebraska. 

R. €. Moore, 1932 (Kans. Geol. Soc, 6th Ann, Field Conf, Guidebook, pp. 94, 96). 
Stull sh, applied to top memb, of Kanwaka sh. in eastern Kans. Overlies Clay 
Creek is. [Derivation of name not stated. On p. 52 Stull sh. is described ns 20 
ft, thick, of which upper 5 ft. consists of dark-biuish and yellow gh., clay, and 
sand, the middle 11 ft. of light yellowish-brown soft, partly cross-bedded gs., and 
the lower 10 ft. of bluish to yellowish sh., clay, and milenceous &und.] 

R. €. Moore, 1936 (Kans. Geol, Surv. Bull 22, p. 171), more fully described this 
twb.; gave its thickness as 30-- ft. near Stull and 45 ft. gear Atchison; and 
T. 12 S, R. 18 E, near village of Stull, Douglas 


stated type loc, is SE. cor. sec. 
Co, Kune. 


Stump sandstone. 
Upper Jurassic; Southeastern Idaho, 
G, R, Mansfield and P. V. Roundy, 1916 (U. S. G. S, P. P, 98, pp. 76, 81). Stump 
^ &s,—Mainly thin-bedded gray to greenish-gray Bne-grulned sss, that weather into 
platy fragments &bout 1 in. thick, Near base are some beds of compact cale, s5. 
locally 6 ft, thick, At base is bed of grit or coarse-grained ss. containing marine 
Jurassic fossils, The Stump is usually resistant to weathering. Thickness 200 
to 600 fr, Underlies Gannett group (Cret.*) and overlies Preuss ss, (Jurassic). 
Named for Stump Peak, at hend of north fork of Stump Creek, about center of 
T, 6 8, R. 45 E. Boise meridian. 


Stuntz conglomerate member (of Knife Lake slate), 

Pre-Cambrian (pre-Hnronian) : Northeastern Minnesota (Vermilion district). 

A. Winchell, 1888 (Minn. Geol Nat. Hist. Surv. 16th Ann. Rept., p. 350). Stunts 
cgl, norodyte and porphyrel,—Is older than Ogishke egl. Named for exposures in 
vicinity of Stunts Bay of Vermilion Lake. 

C, R. Van Hise and C. K. Leith, 1911 (U. S. G. S. Mon, 52, pp. 129, 131), The 
porphyry cgl, phase of Ogisbke cogl. is confined mainly to area about Stunts Bay. 
In the past it hns been known os "Stuntz" cgl, 


TStuntz Island agglomerate. 
A term applied by N. H, Winchell and H. V. Winchell in 15890 (Minu 
Geol, Nat. Hist, Surv. Bull. 6) to n fucies of Ogishke cgl, 


Sturgeon quartzite. 

Pre-Cambrian (lower Huronian); Northwestern Michigan (Crystal Fulls 
nnd other districts). 

H, L, Smyth, 1899 (U. S. G. S. 19th Aun. Ropt, pt. 3, pp. 1054). Sturgeon qtzite.— 
Mainly coarse vitreous qtzite, of light-emy color. Also includes sheared qtzites 
or micaceous quartz schists. Thickness probably 430 to 500 ft. Underlies Randville 
dol. Is lowest memb. of Algonkian and rests on Archean granites and gneisses. 
Named for exposures along Sturgeon River. 
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Sturgis moraine. 
Pleistocene (Wisconsin stage): Southern Michigan. Shown on moraine map 
(pl. 32) of U. 8. G. S, Mon. 53. Named for Sturgis, St. Joseph Co. 


Sturm limestone. (In Lawrence shale.) 

Pennsylvanian: Southeastern Nebraska. 

G. E. Condra and N. A. Bengston, 1915 (Nebr. Acad. Sei, Pub. vol, 9, No. 2, pp. 6, 
33). Sturm i«.—Light-colored bluish impure ls. that weathers into nodular pellet 
like forms. Thickness 6+ ft. Is in Andrew (Lawrence) sh, Lies 4 ft. above 
Nebawka Is. nnd 6 ft. below Oreapolis Is. Exposed along North Branch of Weeping 
Water Creek btw. 2 and 4 mi, N. of Nehawka, with several good exposures near 
Sturm's school house, sec. 12, T. 10 N., R. 12 E. It is in bed of Weeping Water 
Creek 2 mi. W.-NW. of Nehawka, where it is marked by a ford in the creck. 

G. E. Condta, 1927 (Nebr, Geol. Surv, Bull, 1, 2d ser, p. 34), stated that Nehawka 
ls. is Iatan 1&, but no mention is made of Sturm ls, and the name nppeurs to 
have been dropped from the list of geol. units in Nebr, If Nehawka 1s. is Intan ls., 
the Sturm Is. is a bed in Lawrence sh 

Stuver series. 

Mississippian; Northern Alaska. 

F, €, Schrader, 1902 (Geol Soc. Am, Bull, vol. 13, p. 240). Stuver series, —Chieny 
hard Minty cel. and qtzite, some al. and sh. Exposed thickness 2,000 ft, Underlies 
Lisburne series (Dev.), and therefore tentatively assigned to pre-Dev. 

Named for Mount Stuver, E. of Annktuvuk River. Is now considered to 
be a part of Noatak fm. (Miss). 


1Rtyliola limestone. 

TStyliolina limestone. 
"aleontologie names applied in some early repts to Is, later named 
Genundewa. 


sub-Aftoninn drift (Pleistocene). 
A name that has sometimes been applied to the oldest or Nebraskan glacial 
drift, because it underlies the Aftonian interglacial deposits. 


sub-Blairsville red shale member (of Chemung formation). 

Upper Devonian: Western Pennsylvania. 

M, ft. Campbell, 1904 (U. S. G. 5. Latrobe folio, No. 110). Swh-Blaireville sh. memb. 
of Chemung Im Red ah, and s8.. 820 to 450 ft. thick, tying on mass of sh. and ss, 
assigned to Chemung fm. Is 930 to 1,070 ft. below top of Pocono ss, and separated 
from the higher red sh, of the Pocono (Patton sh. memb.) by a variable mass of 
sh. and es. "The sub Blairsville bed Is not known at surface W. of Allegheny Front 
but presumably underlies entire region, 


Named for occurrence in wells in vicinity of Blairsville, Indiana Co, 


taub-Carboniferons. 
A name applied in many early repts to Mississippian series, As first used 
(by D. D. Owen) it included beds extending to base of Sil las, In some 
early repts called “Subcarboniferous.” 


isub-Clarksville sand 

Upper Cretaceous (Gulf series) : Southwestern Arkansas and northeastern 
Texas. 

A. C. Veatch, 1906 (U. S. G. S, P. P. 46, pp. 24-25, and table opp. p. 10). Sub 
Olarksville sond.— Sand bed which in Clarksville and Paris wells occurs near base 
of Brownstown (Taylor) fm, and to E. is found at top of Bingen sand. Does not 
outcrop in southern Ark, except as it may be represented as littoral deposits in 
upper part of Bingen sand, Thickness 50 to 100 ft, 

Formerly considered to be same as Blossom sand but now considered by 
L. W. Stephenson to be probably older and of Eagle Ford or Woodbine age. 

Named for development in wells at Clarksville, Red River Co., Tex, 
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Suheonglomerate mensures. 
A descriplive term applied in early Pa, Geol, Surv. repts. to the Miss, rocks 


of western Pa 


fsub-Olean conglomerate. 
Devonian or Carboniferons: Southwestern New York and northwestern 
Pennsylvania. 
C. A, Asliburner, 1880 (2d Pa. Geol Sary. Rept. G, pp. 104-105) SubOlean cyt. 
and s {Middle Pocono, No, X).—Thickness 60 ft Older than Olean cel. (basal Ded 


of Pottsville egl), and separated from it by TO ft, of shales and ase 
Replaced by Knapp fm. 


Sucarnoochee clay. (In Midwny group.) 

Hocene (lower): Southwestern Alabama. 

E. A. Smith, 1892 (Sketch of geol, of Ala., pam. of 80 pp., Birmingham, Ala.. Roberts 
j NucarnOchee clay (also Sucernochee or Black Bluff group).—Series of 
blnck 100 ft. thick, well exposed at Black Bluff, on 
[Creek], and therefore called by latter name.  Underlies Nabeola series and 


'"ucnrnocehee River 


overlics Clayton or Rutledge ls 
In present classification is middle fm. of Midway group, underlying Nabeola 
fm. and overlying Clayton fm, Is same as Porters Creek clay, and ot 
marine origin, 
U. 8 


Named for exposures on Suearnooehee Creek (the spelling adopted by 


Geog, Bd.) at Black Bluff, Sumter Co. 


rSudburisnn, 
Sudbury series, 


Synonymous terms applied by A. P, Coleman to post-Laurentian rocks that 


form lower part of Huronian series (broad sense in which Huroniaün has 
been used by U, S, Geol Survey for many years). For definition see 


U. S. G. S. Bull. 769, pp. 125-127. 


Sudbury marble, 
Lower Ordovician (Chazy): Southwestern Vermont (Rutland County), 
Used in commercial sense as far back as 1861 (A. D. Hager, Rept. Geol. Vt, 
vol, 2). 
A. Wing, 1877 (Am. Jour, Sci, 3d, vol. 13, pp. 947, 404-410), Sudbury Ta. 
[heading] of weatern Vt, contains Trenton fossil; [He also aid $fRparry 14 is 


of Trenton age] 

A. Keith, 1032 (Wash, Acad. Sct. Jour., vol. 22, pp. 360, 808). Sudbury marble. —For 
most part snow white, but contains a few beds of fine cream-colored dol, Onte ropes 
in town of Sudbury, at NW. end of Taconic Range. No fossils, but appears to be 

Reats oo Beelonantown la and underlies Is, of Trenton age, belng 


eparated from the lutter by a heavy bed of gray dol. 


only 

Sudbury norite. 

PreCumbrinn: Ontario 

W. G. Miller, 1913 (12th Int. Geol, Cong. Guidebook 7, p. 7). 
tSuffolk porphyry. 

See Praysrille porphyry 
Sugar Creek shale. (In Bethany Fulls limestone.) 
as City, Mo,-Kans. 


Pennsylvanian: Vicinity of Kar 


(Nebr. Geol, Surv, Ball, 5, 2d ser, p. 17), 


C. O, Dunbar and G. D Ceóndvra, 1 
publiahed a table (table C) listing in one column “current nomenclature" to 
vicinity of Kansas City, and in the opp. column “Revised correlation by R, C. 
Moore, 1931," which showed Bethany Falls le of "current nomenclature” divided 
by R. €. Moore's “revised classilication” into (descending) Swope ls, Sugar Orork 
&h,, and Middle Creek Tg 

rk. C. Moore, 1932 (Kans. Geol. Soc, Gth Ann. Field Conf. Guidebook, pp. 90, 97! 
introduced Scope fm, to IncYude all beds from top of Bethany Falls Is, (restrietion 
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of X. C, Moore's 1981 definition) “to base of Schubert Creek te, (ealled ‘Hertha’ 
by Hinds and Greene)," His restricted Bethany Falls ls. occupied position of 
Swope Is, of his 19531 elnssifleation, and the sh. separating this Is. from underlying 
Middle Creek Is. | named Hushpuciney sh, and apparently abandoned his Sugar 
Creek sh 


Sugur HII quartz monzonite. 
Late Devonian or late Carboniferous: Northwestern New Hampshire 
( Moosilauke quadrangle). 


M. P, Billings, 1035 (Geology of Littleton and Moostinuke quads, N, H.. Moosilauke 
map, p. 28). Sugvr MIN quart? monsonite.—Medinm- 


ined, pink, locally gnelesic ; 
late Dev, or late Carbft, Assigned to New Hampshire magma series, [Mapped on 
Ore Hill, 2 mi. SE. of Sugar Hill.] 


Sugarloaf arkose. (In Newark group.) 

Upper Triassic: Central Massachusetts and Connecticut. 

B. K. Emerson, 1801 (Geol Soc, Am. Bull, vol. 2, p. 452). Sugarloaf arkovse, or the 
feldspathic ss, nnd cgl. (shoreward rocks) of the Triassic of Mass Thickness TOO 
to 00 rt 

B. K. Emerson, 1808 (U, S. G. 8. Holyoke follo, No. 50; ace also U. S. G. & Mon. 20), 
[See 1898 entry under Longmeadow At.) 

B. K. Emerson, 1917 (U. S. G. 8. Bull, 597, pp. 91-100), Sugarloaf arkosc,—Coarse 
buff to pale-red s&, which in many places becomes so conrse that it ean be called 
n cel Made up 1 l 
high ground on W. or of Amherst.Leverett region on E. In central part of Mass, 
it extende from Conn, River weetwWard, including the isolated area in Amb 
Village, and farther & it occupies whole width of plain W. of Holyoke Range. 


y of debris of the granite and coarse 


pegmatite weins of 


ret 


AM except possibly basal part ia synchronous with Mount Toby cel. to E. Is basal 
fm. of Newark group to W. Underlies Longmeadow s l'alceott dinbase of Conn. 
wag deposited in carly part of Sugarionf time Named for occurrence at Sugarlonr 
Mtn, 
Sugarloaf sandstone. 
Lower Cumbrinn: Central northern Maryland (Frederick County). 
C, R. Keyes, 1891 (Geol. Soc, Am, Bull, vol. 2, pp. 200, 220-322). Sugorloaf as. of 


Sugarloaf Mtn, Må., is seemingly identical with Catoctin 8x 

JI, P, Lesley, 1892 (2d Pa. Geol. Surv. Samm. Rept., wol. 1, p. 165). In Md. hills of 
qtrite appear, and ot lust n bold high ridse of qtzite called Sugarloaf Mtn The 
Sugarloaf ss, (qizite) te described as an unmistakable sedimentary rock, lo E. 
of Sugnarloaf ia the great phyllite country of alternate belts of bydro-miica and 
chlorite soem to be of later age than Sugarioar ss., which is corre- 
lated with Chikia qtzite 


sl. and the: 


Sugarloaf metaquartzite, 
Pre-Cumbrian: Southeastern Wyoming (Medicine Bow Mountalns) 


E. Blackwelder, 10260 (Geol Soe, Am. Bull, vol. 27, pp. 620, 6 635) Bugarloaf 
metaqtezite,.—Chietly dense fine-grained vitreous metagtsite of extreme purity and 


dulbwhite color, and without partings. Some parts cha 


acterized by distinctly 
bluish color quite unlike that of any other terrane in dist Another common 
color Ix brownish white Near top a few thin bela of fine egi. of well-worn quarts 
pebbles in a matrix partly cemented with crystalline hematite. Thicknes 
varies from” thin wedge to 1,000 ft Underlies Nash marble series but contnet 


‘Xposed 


not seen, Conformably overlles Lookout echiat, Exposed on NE, side of Sugarloaf 
l'eak and elsewhere, Assigned to early Algonktan. 


Sugar Loaf dacites, 
Devonian: New Brunswick. 
M, V, Howard, 1926 (Geol, Soc. Am. Bull., vol. 37, p. 484). 


Sugar Loaf basalt. 

Latest Pleistocene or Recent: Hawaii (Oahu Island). 

H. T. Stearns, 1935 (Geol. and gd. water res, Island of Oahu, Hawaii: Div. Hydrog 
Bull. 1). Sugar Loaf voleanics —Columnar-jointed basalt, nodular | 
spatter, aa clinker, etc, erupted from Sugar Loaf Crater Included hn uppermost 
part of Honolulu volcanic series [q. v]. Occura nt Honolulu 


«nlt, vesicular 
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Sugar Run sand, 
Driliers' name for a subsurface sand in Bradford dist. NW. Pa., lying 
btw. Bradford First and Bradford Second sands and 825 ft, above 
Bradford 'Third sand. 


Suisun marble. 

Age (7): Western California (Solano County). 

J. D. Whitney, 1865 (Calif, Geol, Surv. vol. 1, p. 104). North of Suisun commences 
nnother series of hills, which has received the name “Pelevo Hille,” at their 
end, but which extend NW. and become merged in the chain Known as “Va 
Mtns,” the name given to the ridges here bounding Sacramento Valley on W, side, 
The Pelevo Hills are made up of Cret. strata. The well-known “Suisun marble" 
occurs In these 88$, and Is evidently a deposit from eale. springs. It is a deep 
brownish-yellow color with banded structure. 


A local deposit of travertine of unknown age, according to F. L. Ransome. 


Suitcase sand. 
A subsurface sand, of Penn. age, 0 to 200 (?) ft. thick, in Burbank field, 
central northern Okla., that is correlated with part of Ochelata fm. It 
lies lower than Tonkawa sand and higher than Layton sand. 


Sujeh formation. 
Pre-Cambrinn: British Columbia. 
8. J. Schofield, 1915 (Canada Geol, Sury. Mem. 76, p. 83). Included in Purcell series. 


Sukonk beds, 
A mispriut (on p. 282 of U. $ G. S. Bull. 191) for Seekonk beds, 


Bukuoka member, 
Upper Cretaceous: British Columbia. 
E. M. Spieler, 1922 (A. A. P. G. Bull, vol, 6, No. 2, pp. 112-126) Ineluded in 


Dunvegan fm 


Sullivan formation 
Upper Cambrian: Alberta and British Columbia. 
C. D. Walcott, 1920 (Smithsonian Misc. Coll, vol. T2, No. 1, p. 15). Sullivan fm, 
Camb., Alberta. [Walcott fully defined this fm. in Smithsonian Misc. Coll, vol. 67, 
No. 8, p. 461, Mar. 5, 1923, when he assigned it to Upper Camb. Thickness 1,440 
ft. Underlies Lyell fm. and overlies Arctomys fm.] 


fSullivanian series. 

Cambrian: Alberta. 

C. [R,] Keyes, 1924 (Pan-Am. Geol, vol. 42, pp. 285, 255). Sullivanian series — 
In descending order; Ooltes 5-350 ft. thick; Isa, or dol h-600 ft, thick; 
and shales (Bosworth ?), 1,100—1,200 ft, thick. [On p. 258 the shales nre excluded 
from Sullivanion series, under name "Bosworthlan serles,"] Lies stratigraphically 
and uncon. below Sawbacklan series and above Boswortbian series in Banif, Alberta. 
Of late Cambric age. Includes Paget oolites (above) and Thompson dolomites 


(below). 


Sulphur Canyon sandstone bed. (In Price River formation.) 
Upper Cretaceous: Central eastern Utah (Book Cliffs). 

D. J, Fisher, 1935 (U. 8. G. S. Bull. 852). Sulphur Canyon 88. bed.—Monsxive to 
medium-bedded ledge-making ss. buff to gray except for a white upper part 

Weathera into blocky forms due to joints, Thickness O to 25 ft. Included in 
Neslen conl-bearing memb. of Price River fm. in E. part of Book Cliffs feld 

Lies 15 ft, above Thompsons Canyon ss. bed, and 0 to 14+ ft. below Chestertleld 

cool zone, Is older than Bluecastle ss. bed to W. Named for Sulphur Canyon, 

T.9 8, R. 100 W., Utah. Traced from Buck Canyon to Colo, line 
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tf8ulphur Creek group. 

Upper Cretaceous (Colorado) : Southwestern Wyoming, northwestern Colo 
rado, and northeastern Utah (Uinta Mountains region) 

J. W. Powell, 1876 (Geology of eastern portion of Uinta Mtns, pp. 40, 50, 154) 
Sulphur Creek group —Black shales occasionally frinble sss with carbonaceous 
Shales and lignitic coal, Thickness 2.000 fr. In hilis near Hillard, Wyo., 8nlphur 

cuts throweh them for several miles. Underlie» Balt Welle group and 
overlies Henrys Fork group 

A. R. Sehultz, 1920 (U. 5. G. S. Bull 702, table opp. p. 24), showed Sulphur Creek 
group of Powell aseelower part of HiWiard fm. and of Niobrara and Menton age 


Sulphur Springs formation. (In Kinderhook group. 

Missi 

E. O. Ulrich, 1004 (Mo. Bur. Geol. and Mines vol. 2, 2d ser, p. 110). Sulphur 

Springs fm.—Hasnl fm, of Kinderheok group In aren about Glen Park and 
Sulphur Springs, Mo Consists of Bushlerg ss, memb, (10 ft, thick) at top; 
Glen Park Is. memb. (oolitic Is. 5 ft. thick) in middle; and, at base, O to 15 
ft. of sh. of either earliest Kinderhook or Dev, age, Underlain by Grand Tower Is. 

E. O. Ulrich, 1911 (Geol. Soc, Am, Bull, vol pl 20), showed Sulphur Springs 

fm. uncon, below Fern Glen fm. and in places resting on Loulslana te 

M. E. Wilson, 1022 (Mo. Bur. Geol, ond Mines vol. 16, 2d ser). Glen Park Ja, 

memb, of Sulphur Springa fm. is correlated hy Weller with upper part of 
Louisiana ls, 

R. €, Moore, 1928 (Mo. Bur. Geol. and Mines vol. 21, 24 ser, pp. 123-136, 140). 
BRulphur Springs fm. ia exposed only in Ste, Genevieve and Jefferson. Counties, Mo 
The lower sh, memb, bas not been definitely recognized execpt at Sulphur Springs. 
Fauna of Buahberg ss. memb. is essentially same a» fauna of Glen Park la. mem. 
The Glen Park Js. uncon, overlies Louisiana ls, in Calhoun Co, HL The Louisiana 
contains no species In common with the Glen Park The Fern Glen fi, discon, 
»verlles the Sulphur Springs. Lithologicenlly and atratigraplically the Sulphur 
Rprings fm. i» closely related to Rylamore ss. of central and SW, Moe, and 
northern Ark, and may be correlated with it a8 a homotaxtial equivalent, {In 
chart on p. 282 he showed Sulphur Springs fm. as younger thier 
Thia chart showed following downward sucecesion in Jersey and Calhoun Counties, 
SW. HL: Hannibal fm, Glen Park ]&, Louisiana ]&, Saverton sb., Grassy Creek 
sh. Dev.: and he gave same succession for western Ill. and NE. Mo. in Rept. 
Oth Ann, Field Conf. Kana. Geol Soc., 1035, p. 245, In southern IH, and SE 
Mo, he showed (9th Cont, p. 245) Glen Park uncon, below Fern Glen and uncon, 
nbove Chattanooga Ulrich applied Glen Park (s. memb. to 5 ft, of oolltic Is, 
which appears to be n smaller unit than Glen Park of Moore, ] 

S. Weller and S, St, Clair, 1928 (Mo. Bur. Geol and Mines vol 
161, 165, 3201) In St Co. Mo, the Sulphur Springs fm. ia 
uncon. overlnin by Fern Glen fm. 
It now occurs In patches only, The upper black sb, memb, o to 10 ft, thick, 
in similar lithologically to Chattanooga ali The only fossil it containa is 
Sporangites, similar to those in the Chattanooga, bnt Sulphur Springs fm, Is 


‘sippian: Central eastern Missouri and southwestern Ilinols. 


Lovisiana Is. 


Ad wer, pp. 


Genovi 


is everywhere uncon, underinin by Ord, 


probably younger than typical manifestation of this fm On busis of fauna at 
Mamburg, IL, the Glen. Park Is, bas been correlated with some portion (upper 
part) of Loulsinna 1e, and this correlation may be accepted as including the 


whole of Sulphur Springs fm 


Named for exposures at Sulphur Springs, Jefferson Cos Mo, 


Sultan limestone. 

Devonian: Southeastern Nevada (Goodsprings region). 

D, P. Hewett, 1931 (0, & G. & P, P. 162, pp. 10, 13, ete.). Sultan  19,— 
Lithologically divided into 3 members (descending): (1) Crystal Pass ls. memb, 
150 to 260 ft, ; (2) Valentine Ix, memh, Th to 3280 ft 3) Ironside dol memb., 
b to 125 ft, Most of fòssils [listed] came from lower 
middle memb.; no fossils in upper memb, According to E. Kirk the fossils are 
late Middle Dev, or early Upper Dev, Is overlain by Monte Cristo 1s. (Mixa,) 
and underlain by Goodsprings dol, (Dev.? to Upper Cam) Well exposed in 
neighborhood of Saltan mine, Goodsprings quad. [Mr. Hewett sent an advance 
copy of his Goodsprings section and of the names he proposed to apply to the 
fms. to W. S. Glock, who in 1929 (Am, Jour. Sci., Sth, vol, 17, pp. 320 to 3329) 
deseribed the Sultan le. in east-central part of Spring Mtn Range, Goodsprings 
quad. ] 


mem); bet some from 
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Sumas diorite. 
Jurassic (7): Southern British Columbia. 
It. A, Daly. 1912 (Cannda Geol Surv. Dept. Mines, Mem. $8, mnp 17, 1912). 
[Mapped Sumas diorito on NW. shore of Sumas Lake, which lies W. of 122° and 
N. of Int. Bdy.] 


R. A, Daly, 1013 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, p. 526). Sumas 
granite nnd Sumas diorite compose part of Sumas Mtn [B. €,.(2)]. The diorite 
is the older. Both are Jurassic (7%) May be conlemp. with Custer eranite 
gneiss, 


Sumas granite 


See 1913 entry under Smmag diorite. 


Summer formation. 
Recent: Central southern Oregon. 
W. D. Smith, 1026 (Oreg, Univ. Commonwealth Rer., vol. 8, pp. 207-214). Stin 
fm.—Varying thickness of sands and gravels, occurting ax alluvial fans, ete 


loc, on E. side of Summer Luke, Lake Co. 


^ r . r p ^ 
TSummerfield limestone. (In Conemaugh formation.) 
Pennsylvanian: Eastern Ohio 
D, D, Condit, 1912 (Ohio Geol Sury., 4th ser, oll. 17, pp. 20, 23) Summerneld 
ts Nonimarine be, 50 to 65 ft. below Plittsburg coal. Usually consists of soft 


gruy, buff, or brownish amorphous te. interbedded with clay Probably = Lower 
' 


Pittebary is of Pa. and W. Va Over much of southern Jefferson Co, the M 
replaced by sa. or cel, Included in Conemaugh fm. 
Sume as Lower Pittsburgh Is. memb., older name. 


Named for Summerfield, Noble Co. 
Summerhill sandstone member fof Conemaugh formation). 


Pennsylvanian: Western Pennsylvania (Cambria County). 


C. Tutte, 1905 (U. S, G. & Ebensburg folio, No. 1: Summerhill 29.—Gceneraliy 
laminated, but in places partly heavy bedded,  Outerops in bold ledge, about ™ ft, 
thick, high in Walt D, of Summerhill (Cambria €o,]. Fhe Cathotle Church at 
Wilmore je built on thia as. Varica in thickn from 30 to 60 ft, Included in 
Conemaugh fm Its top is about 60 ft. below Wilmore ss, and it lies about 


100 ft, above Ebensburg [Morgantown] ss 


Summerville formation. (In San Rafael group.) 
Upper Jurassic: Southeastern Utah and southwestern Colorado. 


J. Gilluly and J, B. Receide, Jr., 1926 (0. 8. G. 8, Prose Bot. 6064, March 30, 1926) 
{Name adopted at joint conference of J. Glliuly, J. E. Reeside, Jr., KR. €, Moore 
amd H. E. Gregory, from aren specially studied by Messrs. Giliuly and Rersiðde ] 
Summeretiic fm.—Thin-bedded chacolate-colored sss., carthy red-brown ss. 
some gyp. ond in some sections a little 1s. Thickness 125 to 331 ft. Top fm 

and uncon. underlies 


nnd shab 


of San’ Rafsel group,  Conformably overlies Curtis f 
Morrison fm. 

Named for exposures at Summerville Point, just SE. of head of Summerville 
Wash, in N. end of San Rafael Swell, SE. Utah. 

For additional details see U. S. G. S. P. P. 150, 1928 (by J. Gilluly and 
J. B. Heeslde, Jr.), and U, S. G. S. P. E. 1936 (by A. A. Baker, 
C. H. Dane, and J. B. Reeside, Jr.). 


fSummit limestone. (In Conemaugh formation.) 

Pennsylvanian: Western Pennsylvania (Lawrence and Beaver Counties). 

I. C. White, 1879 (24 Pa. Geol. Surv. Rept. Qs pp. 25-26). Summit te.—Slaty and slab- 
like Is. 5 ft. thick. Separated from underlying Brush Creek coal by 3 ft. of fire clay. 
Underlying boda concealed for 50 ft., down to Upper Freeport coal. Named for Sum 
mit cut òn P, E W. & C. R., R. in NW, part of Beaver Co. 

J. P. Lesley, 1879 (2d Pa, Geol. Surv. Rept, Qs, p. D). Brush Creek (Summit) la 
Slaty dove-eolored Is, charged with calcite Underlies Hrush Creek fire ciny. 
Occurs in high knobs of Perry 'l'wp, Lawrence Co, 


Now considered same as Mahoning 1s., the older name. 
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Summit limestone. (In Cherokee shale.) 

Pennsylvanian: Northeastern Missouri. 

W J MeGee, 1892 (St. Louls Acad. Sci. Trans. vel 5 p, S81) Summit i», * fi 
thick, oceurs at top of Lower Coal Measures in Macon Co. Separated from under- 
lying Summit coal by 3 ft of eh. or clay. Overlain by drift, 

‘Summit series, (In Allegheny formation.) 

Pennsylvanian: Western Pennsylvania (Clarion County) 

E. V. d'Invillierg, 1895 (24 Pa, Geol Surv, vol. 3. pt. 2, p. 2377) In. northern 
part of Clarion Co, the Clarion group Is tl 


“Summit series,” 


Summit type (of granite). 

Pre-Cambrian: Eastern Colorado (Pikes Peak) 

HE. E Mathews, 1900 (Jour, Geol, vol S, pp. 214-240). Summit type of granite 
shows very constant texture closely allied te that of granite porphyry Oon- 
fined to small area about Summit and down W. slope of highest part of Pikes 
Peak. Is younger than Pikes Peak type and oldor than Cripple Creek types 

Summit series, 

A term applied by R. A. Daly (Canada Dept. Int, Rept. Chief Ast. 1910, 
voL, 2, pp. 47, 141, 178, 194, 1913) to rocks of the Selkirk Range, southern 
British Columbia, at 49th par. which he correlated with the pre-Camb. 
Belt series of Mont. and Idaho and with “a vast thickness of con- 
formably overlying strata which may represent the whole Pnleozole suc 
cession up to and Including the SiL" “Named for Summit Creek, Selkirk 
Mins, along which n great part of the series is exposed," Divided into 

Lone Star fm.. 2,000 ft.; Beehive fm., 7,000 ft; Ripple fm., 
L650 ft: Dewdney fm. 2,000 ft,; Wolf fm., 2,900 ft: Monk fm. 5,5002 
ft,; Irene volcanics, 6,000 ff.; and Irene cgl, 5000+ ft. He correlated 
(p. 178) his Lone Star tm, with fms. in Idaho and Mont. which are of both 


(descending) 


Camb. and pre-Camb. age. But the rocks appear to belong chiefly if not 
wholly to Belt series of U, S, Geol, Survey. 


rsummitville andesite. (Of Potosi volennte series, ) 
Mioeene: Southwestern Colorado. 


K. S, Larsen, 1917 (Colo. Geol, Surv. Bull, 1: 


. pr. 20, 35 j Summitville andewite, 
Augite andesite flows and Interbedded breccias and agris. of tke material. Thick 
ness, 24004 ft. Included in Potosi volennie series of Matoro-Summitvillo quad 


Probably belongs to Sheep Mtn fm Underlies Alboroto fm. and overlies "Tm asure 
Mtn latite Named for extensive development in vicinity of Sammitville, Rio 
Grande Co, 

W. H. Emmons and E, S, Larsen, 19238 (U. S. G. &. Bull 718), gnve thickness 


of this andesite as 3000-4 ft. In Platoro-Symmitville dist. and reported its 


absence in Creede dist. 

Luter work by E. S. Larsen proved that the rocks around Summitville 
underlie, instead of overlie, Treasure Mtn latite, and that they belong to 
Conejos andesite, He therefore abandoned “Summitville.” and applied 
Sheep Mtn andesite to the rocks underlying Alboroto quartz latite and 
overlying Treasure Mtn latite 


Summum sandstone, (In Carbondale formation.) 
See under Marietta, 


Summum eyelica! formation 

A name applied by H. R, Wanless (UL Geol. Surv, Bull. 60, 1921, pp. 17: 
7) to middle part of Carbondale fm. (Penn.) of central western Lb, 
mised upon the rhythmieerecle theory of sedimentation. Derivation of 
name not stated, but there is a village of that nome in Fulton Co, IU 
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Sumner group. 

Permian: Eastern Kansas and northern Oklahoma. 

F. W. Cragin, 1896 (Colo, Coll. Studies, vol. 6, pp. 3, 9, 48). Sumner dto—Largely 
whales, but with some interbedded les. Thickness 600 {to BOO ft Upper div. 
of Big Blue series. Divided into Wellington sbales above and Geudn salt measures 
below. Overlies Chase Iss. and underlies, probably uncon., Cimarron series, 

C, & Prosser, 1902 (Jour, Geol, vol. 10, pp. TO0J-737). Sumner stage includes 
Wellington shales above and Marion fm, below, and rests on Winfield fm. 


This definition was adopted by E. Haworth and J. Bennett in 1908 (Kane 
Univ. Geol. Surv., vol. 9), J. W. Beede, 1909 (Jour, Geol., vol. 17, pp. 
110-7290), divided the Perm. rocks above Winfield Is. into Wellington 
stage above nnd Marion stage below, and included Luta Is, in his Marlon 
stunge. 

R. €. Moore nnd W. P. Haynes, 1917 (Kans. Gool Surv. Bull. 3), and R. C. Moore 
1920 (Kana. Geol. Surv. Boll 6, pt. 2), used Big Blue group to include Welling- 
ton fm. at top and Cottonwood 1s, at base. 

‘The U. 8S, Geol. Survey udopted Sumner group in 1910, to include Wellington 
fm. nt top and Luta Is. at base, and this definition has since been followed 
generally. But R. C. Moore, 1936 (Kans, Geol. Soc, 10th Ann. Field Conf. 
Guidebook, p. 12), excluded Luta Is, from Sumner group nnd trans 
ferred it to Chase group. This modification has not been considered by 
U. S. Geol. Survey for its publications. 

Named for Sumner Co, Kans. 


*Sumpter epoch. 
TRumter epoch. 
Pliocene and Miocene: Eastern South Carolina. 


TOS). Sumter epoch—Ineludes Mia 


J, D, Dana, 1863 (Man. Geol., pp. 506, 511, 7 

and Mio, deposits of 8. C. [which are now divided into several tma ] 
The name has also been spelled Sumpter. 
Named for development in Sumter dist., Sumter Co, 


7Sunheam monzonite. 
Tertiary (post-Rocene) : Central northern Utah (Tintie district). 
G. W. Tower, Jr, and G. ©. Smith, 1800 (U. S. G. S, 19th Ann, Rept.. pt. 3, ple 75 
71, pp. 644, 656-651) {Sunbeam mongonite as mapped included two types of 
rocks——a monzonite nnd as monzeonite porphyry—which were mapped separately 
in U. & G. &. P. P. 107, 1019.) 


Named for Sunbeam mine. 


Sunburst sand. 
A subsurface gray ss, 5 to 50 ft. thick, forming busal part of Kootenal fm 
(Lower Cret.) in Keyin-Sunburst oil field of ‘Toole Co., central northern 
Mont. Lies at depth of about 1,550 ft. 


Sunbury shale. 
Mississippian: Ohio and northeastern Kentucky. 

TL. E. Hicks, 1878 (Am. Jour. Sci, 3d, vol. 16, pp. 216, 220). Sunbury black al— 
Black bituminous eh. 10 to 15 ft. thick, overlying Sunbury Calciferous Sand. 
rock, 90 to 100 ft. thick, and underlying Raccoon shales [Cuyahoga fm, | In- 
cluded in Waverly group. 

Underlies Cuyahoga fm. and overlies Berea ss., according to definition in use 
for many years. 

Named for Sunbury, Delaware Co,, Ohio, 


‘Sunbury Calciferous sandrock. 

Mississippian and Devonian (?): Central Ohio. 

L. E. Hicks, 1878 (Am. Jour. Sci, 3d, vol. 16, pp, 216, 220-22 Runbury Cal 
ciferoue Sandrock.—Shaly sg. compact eS, (somewhat calc.), and at bottom a few 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 2087 


ft, of alternating shales and ailleeous las, "Thickness 90 to 100 ft. Underlain by 
Huron sh. and overinin by Sunbury black sl  Nenr fonction with underlying 
Huron sh. is stratum of cnleiferous sandrock, lying in huge rough concretlonary 
masses, underlain by blue shales interstratitied with thin Inyers of siliceous 1s, the 
lowest of which rests direetiy on Huron sh. Included in Waverly group [Aa 
thas defined nendes equivalents of Berea sS šedford sh., Cleveland eh nnd 
Chagrin sh, (?).] 


Named for Sunbury, Delaware Co. 


Sun City marble, 
Popular name for Medicine Lodge gyp. where quarried at Sun City, Barber 
Co., Kans 


Sundance formation. 
Upper Jurassic; Southwestern South Dakota, Wyoming (widesprend ex 
cept southwestern, Wyoming), central sonthern Montana (Stillwater to 
and central nerthern 


Rosebud Counties region), northwestern Nebras 
Colorado (as far S, as Loveland), 

N. H. Darton, 1899 (Geol Soc. Am. Ball, vol. 10, pp. 387-303). Sundance fm.— 
Green shales and thin-ledded » GO to 400 ft. thick, underlying Unkpupa ss. 
and uncon. overlying Spearfieh tm, (Red beds) in Black Hills. Marine Jurassic 


fossils abundant 

N. H. Darton, 1901 (U. S. G. S. 21st Ann. Rept., pt. 4, p. 520). Sundanee fm 
Consists of dark-drab or green shales and buff or reddish ess, alternating, with 25 
ft. of massive red ss, nt bare, 

N. M. Darton and C. €, O'Harra, 1909 (U. 8. G. 8. Belle Pourche folio, No, 164, p, 3) 
Type loc. of Sundance fm. is above Sundance, not far SE. of Belle Fourche quad., 


B, Dak 


Sunday quartzite. 

Pre-Cambrian (lower Huronian) : Northwestern Michigan and northwestern 
Wisconsin (Penokee-Gogebie district). 

C, R. Van Hise and C. K. Leith, 1911 (T. 8. G. 8. Mon, 52, pp. 225, 227, chart opp 
p. 595, 005). Sunday qtzite.—Mainly qtzite, at least 150 ft. thick, with basal exl 
from a few In, to 10 ft. thick. Grades into overlying Bad River Is Rests uncon, 
on Archean. May be same os Mesnard qtzite of Marquette dist Named for two ex 
poxtres E, of Sunday Lake, ene a short distance E, of Little Presque Isle River 


and the other near Newport mine, 


Sunday Lake quartzite 
A name applied in some repts to Sunday gtzite of Penokee-Gogebie dist., 


Mich. 


Sunderland formation. (Of Columbia group.) 

Pleistocene: Atlantic Coastal Plain from Delaware to Florida. 

G. B. Shattuck, 1901 (Johns Hopkins Univ. Circ.. vol 20, No. 152, pp. 73-75). 
Sunderland fm fceborne boulders, gravel, sand, and loam, which chanse thelr 
mutual distribution both vertically and horizontally, after manner of shore 
deposits, They are frequently much altered ond decayed and have been derived 
from fms. occurring in immediate vicinity, aa wel] as from those found fur W. 
in the mtns. In southern Md. the base of Sunderland terrace ea at about DO ft., 
but rises gradually toward NW., until at Charlotte Hall (8t. Marys Co, Md.) the 
surface of the bench is at 170 ft, Is next younger than Lafayette fm. and uncon 
underlies Wicomico fm, Is extensively developed throwghout Prince George's, 
Charles, St. Marys, and Calvert Counties, and numerous outliers exist on other 
parts of western shore from Herring Bay to Elkton, but continuity of fm, in this 
part of Md, has been destroyed. It is developed as an unmistakable terrane 
butting up agninst Piedmont Plateau or lapping around edges ol the Lafayette 
The searp line at Charlotte Hall fa part of the ancient sea cliff of Sunderland 
sen. Is bnsnl fm. of Columbia group. The nome fs derived from hamlet of 
Sunderland, on the divide, in Culvert Co, 

G. B. Shattuck, 1902 (Md. Geol. Surv. Cecl] Co, Rept, p. 110). Sunderland fin, 
je a wave-bulit terrace, composed of clay, loam, sand, and gravel, 0 to 90 ft, thick. 
Base lieg at about 90 ft. and upper limit at 160 fo 150 ft, 
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M. R. Campbell 1031 (Geol. Soc. Am. Buli, voL 42, pp. 825-852). Sunderland fm. 
is not marine, but consists of two different, fluviatile deposits, one de ited by 
Patuxent River and the other by Potomac Hiver, and the two are not of same nge. 
The hamlet of BSunderlund bs within the ea deposited hy Patuxent River. Th 
name Sunderlind should be abandoned aa a fm, name 

€. W. Cooke, 1931 (Wash, Acad. Sci. Jour, vol 21, Dec. 10), d to 
Wicomico to 05-foot level, Sunderland to 160-ft, level, Coharle : foot | A 
and Brandywine to 270-ft. level Later (16th Int. Geol. Cong. Guidebooks 5 and 

Cooke fixed elev. of Sunderland fm. at 170 ft. The terrace fine of 

Columbia group (including the Sunderland) now recognized by Cooke from DeL to 

southern Ga., and probably into Flin, are enumerated herein under Columbia. group. 

Cooke regards all the fms. as chietly marine terrace deposits 


Sunlight intrusives. 
Miocene: Yellowstone National Park, Wyoming 
A, Hague et aL, 1899 (U. S. G. 8. Absaroka folio, No. 52) amd 1904 (U. 8. G. & 
Mon. 32, Atlas). Cuts the early basic breecin. 


Bunloch metagabbro. 
Tertiary: British Columbia. 


V. Dolmage, 1920 (Canada Geol Surv. Summ, Rept. 1918, pt. B, p. 25). 


Sunnybrook sand, 
An oil-bearing sand in base of Hermituge fm. (of early Trenton age) of 
western Tenn., is known ns Lower Sunnybrook sand, and a sand of Upper 
Ord. age is designated Upper Sunnybrook sand. The sune names are 
used for two ereviced Iss. in Lexington fm. (of Trenton age) in Wayne 
Co., Ky. 


Sunnyside limestone, 
Carboniferous or Triassic: British Columbia. 
C, Camsell, 1910 (Cannda Geol. Surv. Mem. 2, pp. 47, 54}. Axskened to Curb 
Included in Nickel Plate fm. 
H. S, Bostock, 1930 (Canada Geol Surv. Summ. Rept. 1020, pt. A, pp. 207, 208) 
Sunnyside ls. assigned to ‘Triassic. 


tSunr 
tSunrise group. 

Paleozoic and Mesozoic: Southern Alaska. 

W. €. Mendenhall, 1900 (U. S. G. 8. 20th Ann, Rept, pt. 7, pp. 305-307). About 
min. dist, of Turnagain Arm and vicinity, of which Sunrise City is center, is a 
serics of metamorphic gold-bearing rocks to which name Sunrise series hns boon 
given. Wherever exumined they consist of interbedded fine blue-black slates and 
dark-gray arkoses. Intruded by dikes, Outcrop all about W. waters of Prince 
William Sound, wherever the shores were examined, No fosalls. Tentatively ri 
ferred to upper Paleogoic. 


series. 


Detailed mapping of type region showed that the rocks above described in 
this rapid reconn. rept included Paleozoic and Mesozoic beds, one more or 
less definite unit being of Upper Cret. age. 


Sunrise formation, 

Lower Jurassic: Southwestern Nevada (Tonopah and Hawthorne quii- 
rangles). 

S. W. Muller and H. G. Ferguson, 1936 (Geol. Soc. Am. Bull, vol. 47, pp. 241-252) 
Sunrise fm,—Shales, 183, and sss. of Lower Jurassie age, econforMuably underlying 
Dunlap fm, (Lower Jurassic) and conformably overlying Gabba fm. (Upper Trias- 
sic). Thickness 0 to 1,200+ ft, Named for Sunrise Flat, in Gabbs Valley Range. 
‘Type section 1s in upper part of New York Canyon, W, of Sunrise Flat. 


Sunrise Springs series, 
Tertiary or Pleistocene: Northeastern Arizona, 
See 1932 entry under Biduhochi fm, 
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Sunset division. (In Arnheim formation.) 

Upper Ordovician; Southwestern Ohio and north-central Kentueky. 

A, F. Foerste, 1910 (Denison Univ. Sci. Lab. Bull 16, p. 18), Suneet die —Lower 
div, of Arnheim bed On E, side of Cincinnati geanticline it is terminated by a 
layer containing Platystrophia ponderosa, Southward in Ky. this horizon consists 
of comparatively unfosslliferous arcill. Iss, containing comparatively few specimena 
of Platystropita, Included in Riehmond. Thickness 16 ft, Underlies Oregonia div. 
of Arnlielm and overlles Mount Auburn beds (top div. of Maysville). 

A. F. Poerete, 1912 (Ohio Nat, vol. 12, pp, 429-452), Sweset div. of Arnheim fm. 
differs Hthologically from overlying Oregonia div. of Arnheim Te included in 
Richmond only for reason that southward in Ky, it represents a perlod of din 
strophic movement and is regarded as inaugurating a new period of sedimentation 
rather than closing a former period. 


Named for Sunset, Fleming Co., Ky. 


Sunset sandstone. 
Lower Cretaceous: Alberta. 
J. MacVicar, 1924 (Canada Geol. Surv. Summ, Rept, 1923, pt, B, p. 34), Axel 
Crot. 
J, A, Allan and R. Le Rutherford, 1924 (Alberta Research Council Rept. 30, p. 82). 
Assigned to Lower Cret, 


ned to 


Sunshine Peak rhyolite. 

Miocene; Southwestern Colorado (San Cristobal quadrangle). 

E, S, Larsen, 1935 (U, S, G. S, Bull, 843). A local volcano poured out a considerable 
amount of this rhyolite on on irregular surface of Silverton voleanie serles in NW 
part of San Cristobal quad, and adjoining part of Uncompahgre quad. Named for 
exposures on Sunshine Peak, San Cristobal quad. Partly Intrades and partly un- 
con. overlies Picayune volcanle group. Confined to area about 12 mi. across. Hus 
& uniform and distinctive character; Is commonly dense, nearly white to quaker 
drab Its intrusive portions carry many large inclusions of Picayune voleante 
group. Assigned to Mio. 


Supai formation. (Of Aubrey group.) 

Permian and Pennsylvanian (7): Northern Arizona, southern Utah, south 
eastern Nevada. 

N. H. Darton, 1910 (U. S. G. 8, Bull, 435, pp, 21, 22, 28). upak fm ame pro- 
posed for the red s and shales that constitute lower part of Aubrey group in 
northern Ariz, und form a definite strat. unit over wide nren. In previous repte 
these rocks, together with the overlying g "in named Coconino 28.), have 
usually been referred to as the "Aubrey They are, however, distinet 
from the gray ss. throughout northern Ariz., but their separation from underlying 
Redwall la. is not everywhere as clear as could be desired, Named for conspicuous 
oxposires Supal village, on Cataract Crock, northern Ariz, In Cataract Canyon 
and the side canyons near Supal settlement the fm. appears to be 1400+ ft. thick. 
At top are 400 ft. of red shales, in part sandy, with thin red ss, layers, The 
lower memb., about 1,000 ft, thick, consists of red ssa, varying from coarse to fine 
and from slabby to erossbedded, lying on about 75 ft. of red shales and soft red 


ray es. (he 


serie 


sas. Next below is Redwall la, of which upper part is soft and contains some sh. 
partings, In Gilbert's section at mouth of Grand Canyon he ineluded in top of 
Redwall Is. 510 ft. of alternating sa. and Ia, which E believe belong to Supni fm. 


L. F. Noble, 1922 (U. S. G. S. P. P. ISIB, p. 64), removed from top of 
Supai fm. 207 to S17 ft. of deep brick-red sandy shales nnd fine-grained 
friable sss. (which he stated are uncon, on the underlying beds of the 
Supni) and named them Hermit sh. According to present detinitions, 
therefore, the Supai fm. (restricted) is separated from overlying Coco- 
nino ss, by Hermit sh. In this same publication (pp. 54-60) Noble added 
to base of the Supai 200 to 510+ fr. of red sandy sh., purplish and gray 
Is. with red chert, and reddish to buff calc. ss.. of Penn. age, which Gil- 
bert, Walcott, Darton, and other earlier writers had Included in Redwall 
ls, but which Darton had suggested properly belong to Supai fm. Nobie 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


2090 


reported a probable uncon, btw, the Penn, and Miss, beds. Nobles defini 
tion is present approved definition of U, S. Geol. Survey, 

In parts of southern Utah the gray Coconino ss. greatly thickens and occu- 
pies the time interval of a large part of the red Supai fm. See under 
Coconino ss, The’ Supai fm, as identified in SW, Utah and SE. Nev. prob 
ubly includes the time equiv. of Hermit sh. 

This fm, is now classified as Perm, and Penn. ( *), because of its contained 
fossil pants, ull of which were classified by D. White as of Perm. age. 

‘may be present 


There is, however, a possibility some beds of Penn 


in its basal part in some areas. 
Supaian series. 
A term employed by €, [R.] Keyes to designate the Supai fm. and sup- 


posedly contemp. deposits. 


Superior amygdaloid. 
Pre-Caumbrian (Keweennwuün): Northern Michigan. 
Name locally in use many years. Used hy EB. S, Butler in U. S. G. S. P. P. 
144, 1929. Belongs in Bohemian Range group. and is probably-Baltic 
amygdaloid. The mineralized part is the Superior lode. Named for 
occurrence in Superior mine, Houghton Co. l 


Superior flow. 
Includes Superior amygdaloid and the underlying trap. 


Superior sandstone, 
An abbrevinted form of Lake Superior ss. that is used by some geologists 


Superior drift. 
A name that hae been applied to red drift of Superior lobe of Labrador ice 
sheet (Wisconsin stuge of Pleist.) in Superior Basin, Lake Superior region, 


Superioran period. 
Term introduced by €, [I] Keyes, Same as his Supertorie period, 


Superiorie period, 

C. [R.] Keyes, 1914 (Iowa Acad. Sci. Proc, vol 21, p. 201) Latest period of 
Proterozoic ern in Lake Superior region, Includes Keweenawan lavas, Animikian 
eluates, and the erosion Interval separating them, 

Superior West amygdaloid. 

PreCambrinn (Keweenawanu): Northern Michigan 

Name locally in use many years. Used by B. S. Butler in U. S. G. S, P. P, 
144, 1020. Belongs in Bohemian Range group. Is first amygdaloid above 
or to W. of the Superior amygdaloid in Superior mine, Houghton Co. 
The mineralized part is the Superior West lode 


Superior West flow. 
Includes Superior West amygdaloid and the underlying trap. 


tSuperjacent series. 

A descriptive term used in a titular sense in folios and other early repts on 
Gold Belt region of northern Calif., to include the Cret, Tert, and Quat. 
deposits, in contradistinetion to Bedrock series, a term applied to under- 
lying Jurassic, 'Tringste, and Carbf. fms. 


Sur series. 
Pre-Francisean (possibly pre-Cambrinn): Southern Californian (Southern 
Coust Ranges). 
P. D. Trask, 1920 (Calif. Univ. Pub., Dept. Geol. Bull, vol. 16, No, G). Sur series. — | 
The term Senta Lucio series wis first applied to the crystalline complex of Santa 
Lucia Range by J. P. Smith in 1909 (Sci. n. s, vol 30, p. 347). [Nome used but 
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not defined In publication efted.] The name Senta Lucia, however, had been 
previously applied by Lawson (1803) to the granite at N. end of Santa Lucia 
Range. It ia very evident that the crystalline schists comprise a sed, series 
deposited prior to Intrusion of the quartz diorite. At present both a series of 
sediments and the granite which intrudes them bear the same nate, A new name 
should be applied to the schists, since, by priority, Santa Lucia should be given 
to the granite ond qunrtz diorite. The name Sur series is proposed as à com 
prehensive name for the schist series of Southern Const Ranges, which ts partico- 
lurly well developed along Sur Hiver, Age unknown. No fossile have yet been 
found in this series, It is intruded by Santa Lucia quarts diorite, of pre-Chico 
age. It consists chiefy of sed. rocks now metamorphosed into qtzites, marbles, 
mica schists, paragneisses, and In part Into Injection gneiss. Tt includes the 
crystalline Iss, that bave been named gabian ty, 


Surber sand. 
A subsurface sand, of Penn. nge, in Stephens Co., sonthern Okla., lying at 
1700 ft. depth in Empire pool, the Nigh sand lying at 1,000 ft, and the 


Cantrell at 1,800 ft. 


Suretka conglomerate. 
Tertiary: Costa Rica 
E. W. Berry, 1921 (U, S. Nat. Mus. Proc., vol, 59, p. 169). 


TSurgent series, 
Nongeographie name introduced by H. D. Rogers in 1858 (Geol, Pa., vol. 1, 
pp. 106, 131-134, 272+, and vol, 2, p. 752) for Clinton "group" of N, Y. 
Divided into (descending) Surgent red mart, Surgent upper ore sk. 
Surgent ore ss., Surgent lower ore sh, Surgent upper sl, Surgent iron 88. 


and Surgent lower sh 


Surprise formation. 
Lower Pnleozoie (?) : Southeastern California (Inyo County). 
PF, MacMurphy, 1980 (Econ, Geol, vol. < pp. 309-311 and map). Surprise fm.—A 
series of predominantly fine-textured flügzy or slaty rocke which occupy an irregular 
strip of country on W. side of Panamint Range, Prevailing rock types are egl- 
schist, actinolite schist, ottrelite schist, quartz-sericite schist, sl, phyllite, quartz- 
biotite-tourmaline schist, metamorphosed sss. and grits and a few beds of brown Is., 
und there exist all gradations and combinations of these rocks, Though bedding 
is not often seen, it is frequently suggested, and there can be no doubt as to sed. 
origin, Overlies Marvel dolomitic ls, usually with gradation from true Is. to 
(rue schist for a distance of 5 to 30 ft. Underlies Sour Dough dolomitic Ig. (basal 
fm. of Telescope group) with noncon. Exposed along Surprise Canyon, S. part of 
Pannmint Range. Assigned to lower Paleozoic (?). 

F. M. Murphy, 1933 (Call. State Div. Mines Rept. 28 of State Min. July—Oct, 
1932, pp. $29-358). ([Hepeata 1930 definition, including (on p. 349 and on map) 
statement that Surprise fm. is irated from Telescope group by a noncon.; but 
in columnar section (on p. ) he shows Surprise fm. ns conformable with 
overlying Telescope group nnd the noncon. as in midst of Surprise fm. Gives 
rather detailed description of Iithology.] 


Sushitna slates. 
Same ns Susitua sl, the approved spelling. 


Susitna slate. 

Cretaceous and Jurassic (7): Southern Alaska (Cook Inlet region). 

G. H. Eldridge, 1900 (U. & G. S. 20th Ann. Rept., pt. 7, pp. 14-20, map). Sushitna 
slates.—Slates nnd schists, essentially qtzitie, varying from fine hemegencous rock 
to one of granular texture Exposed up Sushitnn Hiver for 50+ mi, from 15+ mi. 
aboye mouth of the Chulitna to considerable distnnee above mouth of Indian 
Creek, [Thickness and age not given.) 

The age of this fm. Is now considered to be Cret. and Jurassic (7), and 
the river is now spelled Susitna. 
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Suslota limestone. 
Carboniferous (upper): Central eastern Alaska (Mentasta Mountain 


region), 

W. C. Mendenhall and I’, C. Schrader, 1908 (U. S. G. R P. P. 15, pp. 46-47).  Sualota 
series or Upper Carbf. l—][In text called Sualota I&]  Medium- to hears 
bedded Is. intruded by igneous rocks Occurs W., of Suxlota Pass, where it 


prominent part in make-up of mtns. 


TRusquehunna mica schist, 
Pre-Cambrinn: Northern Maryland. 
W, B. Clark, E. B. Mathews, and E. W. Berry, 1918 (Md. Geol. Surv. vol 10, table 
on p. 69), [Assigned to Camb; not deseribod.] 
" 


Same as Wissahickon fm, (pre-Camb.), according to E. B. Knopf. (personal 
statement June 1822). 


Susquehanna series. 
G, H. Ashley, 1923 (Eng 
Susquehanna serica 
to Tully, both inclusive 


3 and Min. Jour.Press voL 115, pp. 1106-1108), proposed 


vographie name for Upper Dev. series, to include Catskill 


Sutherland schistose complex, 

Carboniferous (?): Southern British Columbia. 

R. A. Daly, 1912 (Canada Geol, Surv.. Dept. Mines Mem. 38, map 9, 118* to 118*30"), 
Sutheriand achista.—Phyllite, carmetiferous, epidotic, and actinolitic schists, etc. ; 
Faleozole (2). (Mapped on and around Sutherland Creek, B. C.] 

R. A. Daly, 1913 (Cunadm Dept. Int. Rept, Chief Ast. 1910, vol, 2). Sutherland 
&chiatose complez.—An intensely deformed series of Iss., qtxites, and schists, sec 
tioned by the railway Mne E. of Christina Lake, The oldest rocks are highly 
crystalline schists of sed. origin With these are associated many irregular banda 
of gneissic gabbroid rocks, amphibolites, and sheared hornblende porphyrifes; aul 
greatly altered basic intrüslves, Structurally characterized by utter confusion. 
No fossils. Possibly Carbf. 


Sutherland oil sand 
A subsurface sand in lower part of Penn. section of Graham field, in NW 
part of Carter Co., southern Okla., about 165 ft. below Bennett oll] sand 
and 250 to 850 ft. above Smith sand. "Thickness 20 to 40 ft. 


Sutherland Falls marble. 
Commercial name for a marble of Lower Ord. nge in Rutlund Co, SW 
Vt. Mentioned, as a quarry term, as far back as 1861 (Rept, geol, Vt. 
vol 2). Its ontcrops are shown by G. W. Bain, 16th Int. Geol Cong 
Guidebook 1, 1923, fig. 19, p, 86. E. J, Foyles and €. H. Richardson, 1929 
(16th Rept. Vt. State Geol., table opp. p. 288), assign it to Chazy 
Sutherland Falls, on Otter Creek, at Proctor, drop 122 ft. Village of 
Proctor was known as Sutherland Falls until 18554, when it was incorpo 


epoch 


rated ns Proctor. 


Sutter formation, 
Eocene (?) : Northern California (Marysville Buttes region, Sutter County). 
R. E. Dickerson, 1916 (Calif, Univ. Pub. Dept. Geol. Bull, vol 9, pp. 404-400) 
Sutter fm.—Chiefly rhyolitie ash, rbyolitic tuff-breeein, thin flows of rhyolite, and 
cgl. containing rhyolitic and quarts pebbles. Thickness 500 to 600 ft. Rests with 
marked uncon. on Chico and on Tejon Overlain uncon, by lava flows and mud 
flows that consist of andesitic material, Included in upper part of fone fm. as 
mapped in Marysville folio of U. S. Geol. Survey, which also included Toton and 
Chico rocks. Named for occurrence in Sutter Co, ln what is now known as 
Marysville Buttes (formerly Sutter Buttes). 
Howel Williams, 1929 (Calif, Univ, Pub, Dept. Geol Sei, Bull, wol. 18, pp. 112, 
129+). Sutter fm—Predominantly washed rhyolite tufs below and andesite tufts 
above, admixed with sands, clay and gravels. "Thickness 500 to 1000+ ft. 
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Overlies Butte gravels and bs overlain, with erosion uncon., by Intrusive andesite 
porphyry. Assigned to Mio. sand Plio (Y). Dickerson’s original deaeription of 
sentially the Sutter fm. is detrital equiv. 
a, admixed with 
sediments that are the equivalenta in age of the 0 auriferous gravels of the inter 
volcanic period of the Sierra Although the Sierra was unquestionably the chlet 
source of the Sutter beds, it is likely that part of the sediments was also derived 
from the Coast Ranges, Ite volcanic mate | appear fo be entirely pyroclastic 
and free from Java flows, and there is nothing in the fm. to suggest a derivation 
from local venis, as Dickerson has supposed. The most notnble and persistent 
feature of Sutter fm. is the regularity and prominence of its band Moat 
West Butte Pass, adjacent to road bridge that 


Sutter beala calla for drastic revision E 
of the 'Tert. rhyolitic nnd andeside deposits of Sierra N 


complete and typien] section is alo 
lice due S, of South Butte 

W. Stalder, 1032 (A. A. P. G. Bull, vol, 16, No. 4, pp. 561-304} Sutter. fm 
consiating of 1,000 or more ft, of asa., gravels, and clays, ix probably Mio. or Pho. 

*Sutton gnelxs. 

Pre-Cambr 
Island 

B, K. Emerson, 1898 (U. S. G, S. Mon, 29, p. 18) [Sutton gneiss ia shown in strat. 
table of Worcester Co., Mass, as underlying Grafton qixite and. « and overly ire 


lan: Central southern Massachusetts and northwestern Rhode 


Northbridge gne 
B. K. Emerson, 1917 (U. S. G. 8, Bull, 5 


gnelss and abandoned “Sutton gneiss," because, as stated in personal communion 


, mapped this rock as Northridge granite 


tion, Northbridge was better established and afforded a better type loc, North- 
tridge being in midst of the fm. 


Named for exposures E. of Sutton, Worcester Co., Mass. 


Sutton formation. 


Jurassic and Triassic ( ?) : British Columbia. 


C, if, Clapp and J, A. Allan, 1911 (Canada Geol Surv. map 17A), and C. H. Clapp, 
1912 (Canada Geol. Surv. Mem. 13, p. 61). 


Sutton limestone. (In Conemaugh formation.) 
Pennsylvanian: Northern West Virginia 
I V. Hennen and R. M, Gawthrop, 1017 (W. Va, Geol Surv, Rept, Braxton and 
Clay Counties, p, 215). Sutton la alc, stratum, dark gray on fresh fracture, 
weathers yellowish 1 0 to 3 ft, thick, Lies 0 to 24 fi 
below Upper Mahoning ss, and O to 15 ft. nbove Middle Mahoning ss. xposed 
Just E, of B, & O, R. R. station at Button, "xton Co 


somewhest ebeeon 


Sutton schists, 
Cambrian; Quebec, 
T. H. Clark, 1934 (Geol, Soc, Am. Bull, vol. 45, No. 1, p. 11) 


Sutton Island series. 

Cambrian or pre-Cambrian( 7); Southeastern Maine (Mount Desert Island 
region) 

N. S. Shaler, 1889 (U. 8, G. S, Sth Ann. Rept., pt 2, pp, 1027, 1041-1048, 1061, 
and map). Sutton Island acries-—Mighly metamorphosed darkgreenish and 
grayish thick fugey day slates, with qtxites, bedded felsites, and associated trapa 

etlon It consists of 


This so-called series cannot be proved to be a continuous 
two divided portions, that which ia found on Sutton’s Island and that which 
nppenrs on Cranberry Islanda Kesembles similar deposits on Campobello and 
1Campobello geries.] Is mapped 
nd and on Sutton Teland No trace of 


Deer Islands, in Passamaquoddy B 
across S. part of Mount Desert 1] 
fonsila, The Sutton's Island group of rocks, though containing an abundance 
of volcanic materini, shows no trace of the voleanie breccias which abound in 


the Cranberry serica. Assigned to Camb. or pre-Camb Named for development 
on ‘Sutton Island, S, of Mount Desert Island, 


On 1933 geol. map of Maine, by A. Keith, the rocks of Sutton Island appear 


to be mapped as “igneous, mninly Carbf.” 
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Sutton Mountain series. 
Sutton Mountain gnelss. 
Pre-Cambrian: Southern Quebec and northwestern Vermont. 
J. A. Dresser, 1911 (Canndsm Geol Surv, Summ, Rept, 1910, p. 210). Sutton Mín 
series, pre-Camb., Quebec, 
H. Harvie, Jr, 1912 (Canada Geol. Surv. Summ. Rept. 1011, p. 288). Sutton Mtn 
series, pre-Cumb,, Quebec. 
S, HK, Keith and G. W. Bain, 1932 (Econ. Geol, vol. 27, p. 174). Sutton Mtn gneiss, 
preCamb., occurs in Green Mtn geanticline, Vt Light gray; distinct banded 
etructure; greatly contorted locally. 


Suwanee basalt flow, 
See under Laguna basalt flow. 


Suwannee limestone, (Of Vicksburg group.) 

Oligocene (middle): Eastern Florida and south-central Georgia (Lowndes 
and Brooks Counties) 

€, W. Cooke and W. €. Mansfeld, 1936 (Geol Soc. Am, Proc, 1935, pp. 71-72), 
Suwannee da. is proposed for yellowish Is. typically exposed along Swrannce 
River in Fia, from Ellavillé, where it uncon, overlies white 1s, containing Vicks 
burg (Olig.) fossils, almost to White Springs, near which tt Lies uncon, below 
Hawthorn fm. (Mio.). Another large area of the 1g, centering near Brooksvilie, 
Hernando Co, lies btw, Ocala Is. (IEo.) om N, and Tampa Ie, (Mio) on 8. 
Most writers have regarded this Is. as part of Tumpa is. Writers think it is of 
late Vicksburg age and correlate it tentatively with Flint River fm. of Ga. and 
Chickasawhay marl memb, of Byram marl of Miss, 


Swageart sand. 
A subsurface sand, of Penn. age, in central northern Okla. which is 
correlated with Tonkawa sand und with lower part of Nelagoney fm 


Swnknne gnei 

Pre-Ordovician: Central Washington (Entiat Mountains). 

A. C, Waters, 1982 (Jour. Geol., wol. 40, No. 7, pp. 603-633). Sicakane gnelse.— 
A eomplex of remarkably foliated, highly metsmorphie rocks, In part sed. and 
in part igneous,  Biotite gneisa predominates, but the fm. also includes grano 
diorite gneiss, amphibolite, amphibolite schist, marble mica schist, and masace of 
serpentine. The most widesprend sed. rock is a series of marble lenses and 
associated lime-silicate rocks which occur for most part in NW, cor, of area 
Associated with the marble are belts of gneiss that show by thelr mineralogical 
composition that they are of sed. origin. Finest occurrence of Swakane gntiss 
is along canyon of Swakane Creek, for which it is named Is Oldest fm, in 
Entiat Mtns.  Overlain uncon, by Swauk fm. (early Eo.) and intruded by 
Chelan batholith (probably late Jurassic) Peshastin. fm, outerops u few mi 
SW. of this nren. Warren S. Smith (Jour. Geol, vol. 24, 1916) correlntes the 
Pleshastin. with m series of sed. rocks in Skykomish Masin to W, that contains 
definite Trenton fossils. On basis of comparative metamorphism the BSwüukane 
gociss is therefore pre-Ord. 


Swallow limestone. 

Pennsylvanian: Southeastern Kansas. 

E. Haworth and M. Z. Kirk, 1894 (Kans. Univ. Quart, vol 2, pp. 104—102). 
Sicallow ta—Firet Ik, system underlying Oswego Ia. beinz a thin bed exposed 
about 7 mi. below Oswego. Named by Dr. Newlin on account of ite baving been 
described by Prof. Swallow in 1854. Included im Cherokee shales, unless it 
should prove to be more extensive in Cherokee Co, thun now seems probable, 
in which case the term Cherokee sh. should be applied only to shales below 
Swallow Is, 


Not a geographic name. The beds are included in Cherokee sh, 


Swallow helt, terrane, or formations. 

C, [R.] Keyes, 1933 (Pan-Am. Geol, vol, 59, pp. 132-135). Permian ia inappropriate 
term for the Carbonic red-beds of Great Plains, For the miscellaneous collection 
of sediments or terranes now being called Permian, some such title ns Swallow 
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[nongeographic] belt, terrane, or fma. or Dumble dede [nongeographic), might 
be adopted with gront advantage “Such courae does not Imply necessarily definite 
correlation, or specific geologic age, but merely pertains to the broad body of 
strata which pioneer who fret brought the fms. ns a whole into the attention 
of geologists." [Also uses Syallowul or Dumblat group of strata or terrane, 
pp. 135, 140] 


Swan Creek phosphate, 

Upper Devoniin or Mississippian: Western Tennessee, 

J. M. Safford and J. B. Killebrew, 1900 (Blements of geol of Tenn, pp. 104, 156, 
137, 188 142) Swan Creek phosphate.—'lhe phosphate rock of Swan Creek, 
Totty's Bend, and other localities in Lewis and Hickman Countica, Tenn, where 
it ranges in thickness from 10 to 5O In. or more; outside of this aren it 


ranges from 1 in, to 10 in One variety tk dark Dluish gray, fine-grained, 
weathering yellowish gray and then looking like ss. Another variety is lighter 
colored and coarser and abounds In «mall spiral shells and other minute fossils 
Sometimes it disintegrates and forms s white claylike substanca Contains very 
little ls, matter. Is closely associated with Hardin ss. and often apparently 
becomes the Hardin sg, Overlies Hardin s& and underlies Dev, Chattanooga sh, 
[according to pp. 104 and 136 


The Hardin ss. is trented ns n memb. of Chattanooga sh. According to 
E. O. Ulrich and €, W. Hayes (U. & G. 8, Columbia follo, No, 95) this 
phosphatic band is to SW. replaced by Hardin ss. memb. 

Named for Swan Creek, Lewis and Hickman Counties. 


Swan Creek limestone 
Upper Ordovician: Western Tennessee. 


A. F. Foerste, 1908 (Jour. Geol., vol 11, pp. i4). Biocon Creek 15 —4Cross-bedded 
nearly unfossilifercus Ord. ls in Teno. River Valley. About 56 ft. thick. 
Of Lorraine uge. Underlies Warren [Arnheim] Js, and overlies richly fossiliferous 
Lorraine ls. containing Platyetrophia Dyno. 


Named for Swan Creek, Hickman Co. 


Swan Creek sandstone. 

Mississippian: Southwestern Minois (Union County). 

E. O. Ulrich, 1023 (Geol. Soc. Am, Bull, vol 88, p. 831), stated that Swan Creek 
sx was a fleld name applied by him to 20 ft. of ss. overlying the Toelarocrinua- 
bearing zone in upper part of Ste. Genevieve Is. and corresponding to “some 
part of the Shetlerville," Exposed slong Swan Creek, 144 to 2J4 mi, E, of Anna 
Union Ca, 


Swandyke hornblende gneiss. 
Pre-Cambrian: Central Colorado. 


T, & Lovering, 1925 (U. S. G. S. P. P. 178). Swandyke hornblende gneiss —Chielly 
but subordinate quartzblotite schiste and gneisses and injec 


hornblende gnoi 
tion gneiss are common, Is a highly metamorphosed igneous rock intermediate 
btw, diorite and gnbbro. In this quad. [Montezuma] it forms n thick silblike mass 
in Idnho Springs fm., with which it is essentially conformable, In most places 
gradational, but areal relations shown on map suggest m large laceolithic masa or 
a thick surface Mow intercalated in Idaho Springs fm. 


On 1986 Colo, geol, map this fr was ineluded in Gunnison River series 
(comprising the oldest exposed rocks in Colo.) and assigned to pre- 
Camb, the terms “Algonkinn system” and “Archean system” having 
been discarded by U. S, Geol, Survey, 


Swan Island moraine, 
Pleistocene (Wisconsin): Southwestern Maine. 
G. H. Stone, 1887 (Am. Jour. Sci, 3d, vol, 33, p. 380) Sivan Istand movraine,— 
Probably a terminal mornine. Named for occurrence on Swan Island, In. Kennchec 
River, & of Richmond, Sagadahoc Co, 
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Swan Peak quartzite. 
Lower Ordovieinn: Northeastern Utah and southeastern Idaho 
G. B. Richardson, 1918 (Am. Jour. Sei, 4th, wol < pp. 407, 409) won Peak 
gtoite——PFine-textured gray qtzite, 500 fI thick, Chazy (7?) fauna. Undertics 
(uneon.2) Fish Haven dol. and overlies Garden City la, 
Named for Swan Peak, Rich Co., Utah, 
See also under TGeneva qtzite. 


+Swan Pond granite. 


Late Carboniferous or post-Curboniferous; Norther Mussnehusetts. 
J. H. Sears, 1005 (Phys. gog. geol., min, and pal. of E Mass, p. 141) 


Granite locally known as "Swan Pond granite" having its greatest development 
on shore of this pond. 
B. K. Emerson, 1917 (U. S5, G, S, Bull SOT), mapped the granite around Swan 
Pond as Andover granite. 
Swan River beds. 
Upper Cretaceous: Manitoba (Winnipeg region) 
W, A. Johnston, 1934 (Canada Dept. Mines, Geol. Surv, Mem, 174, p. 12) 


Swansea rhyolite. 

Tertiary (1nte?) : Centrai northern Utah (‘Tintie district) 

G. W. Tower, Jr, and G. O. Smith, 1800 (U. S. G. S, 19th Ans, Rept., pt. X, map) 
[Exposed in Swansea and South Swansea mines.] 

fSwanton slate. 

A name that has been loosely applied (T, B. Perry, Boston Soc, Nat 
Hist. Proc. vol. 11, pp. 347+, 18065) to slates of Trenton, Upper Camb. 
and Lower Camb. ages, in NW. Vt. In 1959 (Am, Jour, Sci, 2d, vol 
47, pp. 341--) Perry used the term JA s or Swanton group, 
10,000-15,000 ft. thick; includes thin beds of and Is. C. EL Hitch 
cock, 1884 (Am, Mus. Nat. Hist. Bull, vol. 1, No. 5, pp. 176-178), stated 

that Trenton ls, rests uncon, on Swanton slates at Highgate Springs 


NW. Vt. 


tSwanton marble. 
A name applied in Sth Rept. Vt. State Geol, p. 133, 1906, to the Winooski 
marble at Swanton, Vt. 


fSwanton conglomernte. 
Lower Ordovician to Lower Cambrian; Northwestern Vermont (Franklin 
County). 


A, Keith, 1923 (Am, Jour, Sel, 5th, vol. 5, pp. 118-120). Swanton egL—Largely 
coarse Is. cgl, with many beds of calc. gray 55. some cale, qixite, and subordinate 
layers of dark-gray sl. The egl, forma lenses of all sizes up to 30 ft. in thickness 
and % mi. lonz. As a rule the rock consists of biuiah-cray lJa. matrix embedded 
with pebbles and great boulders of blue ]w.; there are also many pebbles and 
boulders of fine white or blujsh-white marble, geny cnic. sa. sandy la., gray dol 
and s peculiar tough darkgray dol. that weathers reddish brown: also a few 
small bits of blaek chert and pebbles of dark sl The beds of this fm. begin avout 
8 ml, nearly BS. of St. Albans and appear at many localities northward to and 
across Canada border. It ja well shown in E. part of Swanton Twp, for which 
it fa named. It is not continuous but forms disconnected lenses at basn of 
Georgia sl, in which it was originally Included. These lenses are common in 
towns of St. Albans, Swanton, and Higheate, and unuseally good exposures occur 
about 1 mi, W, of í ia Center. Heretofore included in Georgia sl. but notable 
aspect of the eel. and its taxonomic value justify treating It as a distinct fm It 
is separated from overlying Georgia sl, by a great uncon., and also from onderlying 
Highgate sl. by a great uncon. 

A. Keith, 1982 (Wash. Acad. Sci. Jour, vol. 22, pp. 360, 377-379). divided the 

rocks of the centra] sequence of NW, Vt. into (descending): Georgia el. (of 
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'gL (of Beekmantowm age); uncon,; Highgate sl. (of 
eral older fms. 


Beekmantown age); Corlis 
Upper Camb. arc); Mill River cel, (of Upper Camb. age) ; and s 
"In the original description of this region by writer the very strong resemblance 
of Mill River and Corliss egis, led to their description as one fm.—the ‘Swanton 
cgl Later detailed mapping and study showed that there were 2 cgis. and that 
the Mill River—the older one—wus placed by thrust faulting 8, of Highgato 
Center In position of tbe Corlisa on top of Highgate sl., thus causing the con- 
fusion of the two." [The name Swanton cgl. has therefore heen abandoned.) 


Swarbrick formation. 

Cambrian: Central Nevada (Tybo district). 

H, G. Ferzuson, 1933 (Nev. Univ. Bull, vol. 27, No. 3, pp. 18-25). Stearbrick fm-— 
Largely thin-bedded gray chert interbedded with thin bands of blush gray la., 
the Iss. incrensing toward top. Near top some sb. is interbedded with the chert. 
The wppermest chert horizons were included in this fm., so that as mapped the 
uppermost 200 or 300 ft. ls in places dominantly s. containing more or less chert, 
Thickness 2,500 to 3,000 ft. Buse not exposed Oldest fm. in Trbo dist 
Grades into overlying Tybo ah. No fossils. Forms hanging wall of ore-bearing 
flesure In Swarbriek prospect, in E. part of Tybo dist 


‘Swartwood Tropidoleptus zone, 
Term applied by H. S. Williams (Sei, n. &, vol. 24, pp. 365-372, 1906) to 
Tropidoleptus zone No. 3 of Cayuta sh. memb, of Chemung fm. in Ithaca 
region, N. Y., because of outerop SW. of Swartwood. 
The U. 8. Geol. Survey does not apply geographic names to faunal zones, 
and Williams therefore withdrew the geographic name from his ms. of 
U. S. G. S. Watkins Glen-Catatonk folio, No, 169, 1909, 


Swasey formation. 
Middle Cambrian: Western Utah (House Range). 
D. Walcott, 1908 (&Rmlthroniían Misc. Coll, vol. 58, No. 1804, pp. 9, 11). RAwasey 
Im.—HBlulah-gray ooltic and aren. Iss. with some calc. and argill shales, Thick 
38 ft, Ovorles Dome fm. and underlies Wheeler fm. Type loc, ig slopes 


ness 


of Bwasey Peak, 


Swastika sand (Archer County, Texas). 


Same as Gose sand, both subsurface 


Rwatara iron sandstone. (In Clinton formation.) 

Silurian (Niagaran): Southeastern Pennsylvania (Lebanon County). 

C, K. and EF. M. Swartz, 1921 (Geol, Soc. Am. Bull, vol. 42, pp. 637, 638). Siwetnra 
fron ss.—Very massive iron ss. 120 fr. thick, lying 511 to O31 ft. above base 
of Tose Hil fm. (lower Clinton) In section E, of Swatara Creek, Swatara Gap 
tt mi. NW. of Lebanon, Pa, Overlain by 200+ ft, of younger beds of Rose HII 
fm Lies lower in Rose HIN fm. than Center iron #8, Whose base ix 96 ft. be 

low top of the Hose Hill. 


Swauk formation. 

Eocene: Central and central northern Washington. 

I. C, Russell, 1000 (U. S. G. S. 20th Ann, Rept. pt. 2, pp. 100—137). Swouk 45,— 
About Camas Land, to E. of Wenache Mtna and in Valley of Wenache in vicinity 
of Mission, Leavenworth, etc, consists largely of thick-bedded nearly white im 
pure s with minor amounts of sandy sh. To 8. of Wennche Mtns, im region 
drained by North and Middle Forks of Teasaway River and Swauk Creck, the 
fm. consiste largely of thin-bedded yellowish arkose ss and yellowish sandy sh. 
with 200 ft. of coarse cel. at base AN deposited in a single Tert, like or 
estuary, Thickness 6,000 to 8,000 ft, Fossil plants assigned to Eo. by F. H. 
Knowlton. Named for Swauk mining dist. [SW. of Camas Land], where it 
occurs. Is conformably overlain by Columbia [River] lava, and reste uncon. on 
schists, greenstones, serpentine, etc, 

G. ©. Smith, 1908 (U. S, G. S. I, P. 19). Sieur fm. underlies Teannway basalt 


with alight uncon, 
O. Smith, 1904 (U. & G. & Mount Stuart folio, No. 106), Swanh fm. was named 
for Swauk Creck, also for occurrence In Swauk mining dist. 
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Swenringer slate. 

Upper Triassic: Northern California (Taylorsville region). 

J, S. Diller, 1892 (Geol Soc. Am. Bull, vol. 3, pp. 270—394) Swearinger sl— 
Dark calc. slates with thin blue Iss. and some siliceous layers. Thickness 200 ft. 
Includes Helobia bed, Rhabdoceraas bed, and Monotie bed [zone of Peeudomonotis 
subeireularis]!. Rests directly nnd uncon, on Carbf, Robinson fm, Jelleved to 
underlie Hosselkus 1s. 

J, S, Diller, 1908 (U. 8, G. S, Bull, 353). Steeeringer sL—Chiefly dark slaty sh, 
sometimes more or less cale, and at other times decidedly siliceous, but the thin 
beds of ]& or chert form only a small portion of whole masa. In the side of the 
sl. adjoining Hosselkus Is. thin lenticular beds of ls. become more abundant 
They are generally dark, with irregular cherty or sandy layers, and are fossil 
iferous, Thickness 200 ft. Is underlain (not overlain, as originally supposed) 
by Hosselkus ls, with which it is conformable, but in places it rests on the 
older Robinson fm. Is overlappel by Trail fm. [Is approxe Brock sh.] 

Named for fact that it occurs just above Swenringer's house, on N. side 
of Genesee Valley, Plumas Co. 


Swede Pond quartzite. 

Pre-Cambrian: Northern New York (Adirondacks). 

H. L. Alling, 1918 (XN. Y, State Mus, Bull 199). Swede Pond gtrite «Usually 
vitreous qiziie, Thickness 400 ft, Included in Grenville series Where 20801" 
hy Laurentinn granite it te called Swede Pond gnelss and syntectic Swede Pond 
gnótt. Is separated from overlying Catamount schist by 20 fe. of unnamed sandy 
la. Overlies Faxon la Type lòc, is Swede Pond, Hague Twp, Warren Co on 
George W. Smith property, S, of Clintonville, it ie divisible Into Upper Swede 
Pond qtzite, 250 ft. thick, and Lower Swede Pond qtzite, 50 ft. thick, the two 
separated by Trout Pond ls., 50 ft. thick 


Swede Pond gneiss. 
See under Swede Pond qtzite. 


Sweeney sand, 
Drillers’ term for a sand in Gaines oil region, Tioga Co, northern Pa. 
Included in *Blossburg fm., a part of the Chemung. (See M. L. Fuller, 
U. 8. G. 8. 22d Ann. Rept, pt. 3, p. 593, 1902.) 


tSweetland shale. 
An abbreviated form of Sweetland Creek sh. that is used by some geologists, 


Sweetland Creek shale. 

Upper Devonian or Mississippian: Southeastern Iowa and western Illinois 
(?). 

J. A. Udden, 1899 (Jour. Geol, vol. 7, pp. 65-78). Siweetland Creek tede—Olive 
gray sh, with green bands, 0-48 ft, thick, uncon, overlying Cedar Valley ! and 
uncon, underlying Coal Measures. Correlated with Dev. Black sh. of Interior 

Regarded by some geologists as contémp. in whole or part with Lime 
Creek sh. and by other geologists as younger than Lime Creek, also as 
possibly an outlier of basal Kinderhook. E. O. Ulrich, 1911 (Geol. 
Soc, Am. Bull, vol, 22), definitely classified jt as post-Dev.; S. Weller 
(1920) suggested it is all Miss.; Van Tuyl (1925) sugwested it is basal 
Kinderhook; T. E. Savage (19385) stated it 1s “considered by most 
geologists to be early Miss.:" R. C. Moore (1985) ineluded it in Kinder- 
hook group, and correlated it with Saverton aud Grassy Creek shales 
of Mo. 

Named for exposures on Sweetland Creek, Muscatine Co, Iowa, Some 
authors have extended this name into western Ill. 


Sweetsburg slate. 
Lower Cambrian: Quebec. 
T. H. Clark, 1934 (Geol Soe, Am, Mull, vol, 45, No. 1, pp. 6, 10). 
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Sweetwater group. 

Oligocene: Central Wyoming (Sweetwater Valley). 

F. V. Hayden, 1871 (U. 8. Geol, Surv. Terr, 4th Ann. Rept,, p. 29), Presh-water lake 
beds that cover entire Sweerwater Valley may be culled Sweetwater group.  ldenti- 
enl with upper part of Wind River deposits. Uncon. overlain by Plio. maris and 
sands 

F. M. Endlich, 1879 (U. S, Geol. nnd Geog. Surv. "Terr. 11th Ann. Rept., pp. 110, 154— 
156). Sweetwater grovp.—Local deposit, in Sweetwater dist., consisting of brown 
indurated shales nnd marls, some ses, and egl near base. Thickness 1,200 to 1,400 
ft. Assigned to Mio. Tnderlies Plio, Niobrara group and uncon. overlics Bridger 
group, Occurs all along Sweetwater River and continues N, to the hills opposite 


Seminoe Pass. 

N. H. Darton, 1908 (Geol, Soc. Am. Bull., vol. 19, btw. pp. 408 and 463). Sweetwater 
fm. of Hayden Survey overlies Wasatch in Sweetwater Plateau, Strongly suggests 
the White River, into which it appears to merge in high platenu W. of Alcova 
[On pl, 22 he mapped Sweetwater fm. over part of central Wyo.] 

W. Granger, 1910 (Am. Mus. Nat, Hist. Bull, vol. 28, p, 241, footnote) Sweetwater 
of Hayden Survey is probably same as Z'itanotherium beds (Chadron fm., the lower 
part of White River group, Olig.]. 


The beds covering a large area along and adjacent to Sweetwater Itiver were 
mapped as White River group (Olíg.) on 1924 geol. map of Wyo, 


Sweetwater dolomite. 

Permian: Central northern Texas (Fisher and Nolan Counties). 

A. M. Lloyd and W. €, Thompson, 1920 (A. A. P. G. Bull, vol, 13, p. 953, pl. 10). 
Sweetwater dot.—Thin, persistent. dol, in places fine-grained and sandy nnd in 
places conrsely crystalline; 1 to 3 ft, thick. Strikes N. 30° W. through city of 
Sweetwater, and is named after ite outcrop there, Directly underlies the 'Triassic 
in SW, Fisher Co. and northern Nolan Co. 

M. G. Cheney, 1929 (Univ. Tex. Bull 2913, p. 26), replaced this 
with Cltaytonville dol., which E. H. Sellards (Univ. Tex. Bull. 
adopted, instead of Sweetwater (preoccupied), and included ft in Peacock fm, 


(preoccupied) name 
2, p. 107, 1933) also 


Sweetwater member. 

Oligocene: Western Wyoming (Wind River Range). 

C. M, Bauer, 1984 (Geol Soc. Am, Boll, vol. 45, pp. 005-6955). Sweetwater memb. 
of White River group.—Uncon, on Uinta fm., from head of Sand Draw SW. to S. end 
of Wind River Range, is a boulder bed, from a few ft. to 150 ft. thick, for most 
part unstratified and poorly sorted, One lens, 50 to 85 fl, thick, extending from 
Watonbed Spring SW. for 2+ mi., shows no sorting of material and no stratification, 
Base ia visible all the way. Blocks of ss, cul, tuff, and porphyry up to 10 or 12 
ft, diam, are enclosed in matrix of finer material containing chert, granite, and 
schist pebhles, To NE. the boulders are smaller—3 to 4 ft. From head of Sand 
Drenw toward SW. end of outcrop, granites, gneisses, and schists predominate. In 
high bluff NW. of Lone Butte the lower 20 to 40 ft. of the memb. consists almost 
wholly of well-rounded boulders of qixite, sehist, gneiss, and granite, 6 to 18 in, 
dam., nnd upper 30 to 60 ft. contains much fine material without atratification 
or sorting and a scattering of boulders (mostly of red nnd gray porphyries) from 
few in. to 2 or 3 ft. diam, Uplift, causing increased erosion, talus slides, and food 
wash, accompanied by voleaniam, is believed to have been responsible for forma- 
tion of Sweetwater meni, Irom Wazonbed Spring SW. for nearly 14% mi. the 
memb. ia malnly ngrL, standing up in cliff 65 to S5 ft. hich. Along Sweetwater rim 
the merh, is overlain by consolidated gravel and sand beds of fluviatile origin, from 
n few ft. to 20 or 50 ft. thick, and belonging to White River group. The Sweet 
Water memb. is believed to be initial stage of White River group. [In table on p. 
669 this memb, ts placed below Brale aud Chadron fms, of White River group 
(Olig.).] The boulder bed deseribed in this paper ns Sivectwaler mamb, of White 
River group i» widespread, It occurs along Sweetwater escarpment from Lander 
Rawlins road as far E. ns Alcove, a distance of 80 mi. Writer belleves it corre 
lates with boulder bed on Green Mtr, S. of Sweetwater River, and it may 
correlate with Bishop cgi, of BW. Wyo. 
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Swenson gypsum member, 

Permian; Central northern Texas (Stonewall and adjacent counties). 

L. T, Patton, 1930 (Univ, Tex. Bull 32027, pp. 454-). Stenson yp. memb.—Hasal 
memb, of Peacock fm, Named for exposures bear town of Swenson, Stonewall Co 
Forms prominent escarpment extending from S. border of county to near Swenson, 
where escarpment dies down and the gyp. bed disappears. On N. side of Salt Fork 
Hiver a prominent gyp. bed appears that is correlated with Swenson gy although 
it ig not believed that the two beds are continuous across ares btw. Swenson and 
Salt Fork River. Believed that the two basina were separated by a bar at time of 
deposition of the gyp. beds. In many places the Swenson consists of two beds 
of gyp., euch 5+ ft. thick, separated by B+ ft. of sh. About 100 ft. above Swen 
son gyp. there occurs another rather prominent gyp. bed which may be called Orinna 
gyp- The Swenson is good key horizon In this and adjacent counties, 

E. H. Sellards, 1933 (Univ. Tex. Bull. 3232, p. 165). Swenson gyp. of Patton ia ap 
parently same as Childress dol and gyp- and te dixcarded [On pp. 168 and 179 
the Swenson gyp, is included in Pencock fm. and the Childress dol. and gyp. in 
underlying Blaine fm.] 


Swenson sand 
A subsurface sand, of Penn. age, in central northern Okla., that has been 
correlated with Fort Scott Is. (Oswego lime) and also with Marland sand 
(Dev. or Miss.?). Named for Gus Swenson farm, Kay Co. 


Swift Current beds. 
Middle Ordovician: Ontario (Manitonlin Island). 
A, F. Foerste, 1912 (Ohio Nat., vol. 12, pp. 38-39). Swift Current btde—Chirdly 
whitish and reddish Iss. containing fossils of Leray age. Thickness probably 50 ft. 
Rest on red clay shales of Lowville agè, also, in places, on Hurotian qtzites; are 
overlain by Cloche Island beds. Named for occurrence nt Swift Current, the locality 
nt whieh the railroad passes from the peninsula over the Cloche Island 


Swift Current formation. 
Eocene: Saskatchewan. 
F, IL MeLearn et aL, 1084 (Canada Geol Surv, Summ. Repi. 1933, pt. B, p. 38). 


Swift Water formation. 

Probably Cambrian: Northwestern New Hampshire (Ammonoosuc region) 

C. H. Hitchcock, 1874 (Am, Jour, Sei.. 3d, vol. T. pp. 465-470). Swift Water sertes 
Qizites, ass., actinolite schist, hornblende schist, white mica sebist, black al. Thick 
ness 2,500 to 4,400 ft. Seems to be more nearly related to overlying Helderberg 
geries than any of other fms, [Name here uted in paper deseribing region from 
Swiftwater and Woodville on S. to N. of Littleton, all in Grafton Co.) 

C. H. Hiteheock, 1877 (Geol N. H, pt. 2. pp. 465, 658-072) Swift Water series 
assigned to lower part of Upper Huronian; placed below Lisbon group (also Upper 
Huronian) and above hornblende schist, basal Upper Huronian 

C. H. Hitchcock, 1904 (Geol. Soc. Am, Bull, vol. 15, pp. 461-482). Láshon-8icift 
auter complex may be Ord, In the State rept. the local name "Lisbon" was 
applied to the green sebists and “Swiftwater to an indefinite group of mica schists, 
waters, and cgis., both making parts of one whole. For convenience the double 
nome may be used. The Lisbon rocks are green chloritic schists and sss., hzneous 
diorites, granites, and protogenes, hydromien schists, qreites, lea., egi, etc, The 
Swiftwater rocks are mica schists, qtzites, hornblende schists, slates, argiliitic and 
sericitic schists, and obseure cgis. The two groups were separüted on published 
map, but further explorations indicate none of these rocks are restricted to any 
particular horizon, The Swiftwater series seems to underlie the other. 

C. H. Hitebcock, 1005 (Geol, Littleton, N. H., Univ, Press, Cambridge), assigned 
Swift Water achist series to Sil, and the Lishon to Lower SIL or Camb. 

EF. M. Lohee, 1913 (Am. Jour. Sci, 4th, wol 38, pp, 231-250). Swiftwater serica is 
supposed to ber— Lyman schists and associated rocks, 

€, P, Koss, 1928 (Am. Jour, Sol, Sth, vol, 5, pp. 267-802). Swift Water fm.— 
Oldest fm. in Ammonoosuc mining dist. Is certainly preupper SiL and probably 
Camb, Principally metamorphosed sas, nnd cegla., light or whitish; at one place a 
bed of black phyllite at top. Dips under Liston fm., of Camb, or Ord, age, Hitch 
cock's original distinction btw, the predominantly whitish Swift Water strata and 
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the greenish Lisbon beds is ndopted No fossils Surrounds village of Swift 
Water, Grafton Co 
M. Billings, 10933 (Am, Jour, Scl, Sth, vol. 25, p, 149), divided the rocks of Littleton 
amd Moosiliuke quads into Littleton fm. (Lower Dev.): Pith fm. (middle SH); 
West Bath sl., Swiftwater-Lyman fm., and 


and 3 pre-Sil, fms, called (leseeniding 
Lisbom qtrite. None of these fms. were described 

M. Billings, 19024 (Bel, vol. 79, op. 55-56, Jan, 19, and Am. Jour. S 
412-422. Dec.), divided the rocks of Littletón and Moosilauke «q 
ing) Littleton fm, (Lower Dey.) ; Fiteh fm. (middle Sil.) ; Clough egl. (Lower SIL) ; 
nnd 3 fms. of pre Si. (Upper Ord.?) ame (descending), Partridge 91, Ammonoosuc 


, Sth, vol. 28, pp 


la into (descend 


volcanics, and Albas qtzite, thus dropping Lisbon, Lyman, and Swift Water from the 
nomenciature The U. 8. Geol, Survey has not yet had occasion fo consider this 


revised classification 


Switchback limestone 
Upper or Middle Cambrian: Northwestern Montana. 
I~ Deles, 1f (Mont. Bar. Mines and Geol. Mem, 6, pp. 5, 39, and pas 
Suvtehdack lain most places slightly cale, argil, finegrained sandy gray to 
brown gray dol In Nannie Creek Basin region it consists of platy buff-gray siliceous 
dol. which gives ringing sound when struck In other places, notably at type loc. 
near Pentagon Mtn, it consista of 100 ft. of massive, thick-bedded eream-rray sandy 


ill. mag. ls. underinin br 6 ft. of green-gray sh, and abaly Is. Minimum thickness 


of 20 ft te in Dearborn region. Underlies Devils Glen dol, and overlies Gordon 
Mtn Is. Type loc. is uppermiddie part of the cliff which form E. side of prak 
1 mi. 8, 48° R, of Pentagon Mtn, In NE sec, 23, T. 25 N., R. 12 W, Named for 
Switchback Poss, nbout 44 ml. S, of these cliffs, 


Swope limestone 
Swope formation 

Pennsylvanian: Eastern Kansas, northwestern Missouri, nnd southeastern 
Nebraska. 

C, Ó. Dunbar and G. E. Condra, 1032 (Nebr. Geol, Sure, Bull, 5, 24 ser, p. 17 and 
table €) vised correlation by R. €. Moore, 1981 [umpublished ?], divides Bethany 
Falla la. in vicinity of Kansas City into (descending) Swope ls, Sugar Creek sh., 
and Middle Creek 13. 

R. €. Moore, 190 (Kane. Geol, Soc. 6th Ann, Field Conf. Guidebook, pp. 00, 97). The 
beds from top of Hetbany Pulls Ls down to base of Schubert Creek la. (which 
overlies Ladoré sh, [restrietod], clearly represent a single sedimentation cycle and 
ure here named Swope fm They are divided into (descending) : Bethany Falla la. 
[restriction of R. €. Moore's 1931 definition and replaces Swope fs, of hts 1931 lat 
of names), Jf ushpuckney s^. | k sh.], Middle Creek 15, Elm Branch sh., 
Sniabar 1s, Mound City &h., Critizer 13, Tennison Creek ah, and. Schubert. Creek Is. 
(enlled "Hertha" by Hinds und Greene). {Derivation of names not stated.) 

J. M. Jewett, 15 > of Swope fm. ia variable, since 
the lower is. members are lees persistent than thany Valls Is, the upper mein) 
In all cases Swope fm. includes strata from top of Bethany Pulls 1s. ns defined in 
repts of Mo. Geol, Surv, down to base of lowest lens of 1a., which ie n few ft 
below the Bethany Falls and which is persistent over several mi This excludes 
blue thumry Is. beds which are present a few ft. below Swope fm. in southern Linn 


r Cre 


(p. 100 of book cited above). Be 


and northern Bourbon Counties, 

N. D. Newell, May 15, 1935 (Kans. Geol, Surv, Bull 21, pp. 26-29). Swope is. is 
proposed by Moore and Newell for the persistent Iss. and thin shales from top of 
Ladore sh, [restricted] to top of Bethany Falla ls. In Johnson and Miami Counties, 
NE. Kans. divided into (ascending) Middle Creek ls., Hushpuekney sh., and Bethany 
Falla la. [On p. 26 he also stnted that Ladore sh. of southern Kans, may include 
representatives of Middle Creek Is, snd Hushpucekney sh. Named for Swope lark, 
Kansans City, Mo.) 

R. €, Moore, 1986 (Kans. Geol. Surv. Bull. 22, p. 37). Definition of Swope fm. is 
modified to exclude beds below Middle Creek Is., because nowhere else in Missouri 
peries has a well-defined “lower” Ja, (in terma of Shawnee cycle) been found | Un 
p. 78 Moore stated Swope Is. of his 1932 definition (Kana, Geol Soc Gth Ann. 
Field Conf. Guidebook) Includes beds classed in his 1926 paper as Hertha 1s., Ladore 
shae and Bethany Falla 1s.] 


See Kang. Nebr. chart compiled by M. G. Wilmarth, 1938, 
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Sybille tongue (of Phosphoria formation). 

Permian: Central southern Wyoming (Laramie Basin). 

H. D. Thomas, 1924 (A. A. P. G. Bull, vol 18, No, 12, p, 1604). Sybille tongue 
of Phosphorte fm—Fossiliferous sg, 21 ft. thick, lying in midst of Satanka al., 
being 184 ft. above base of Satanka sh, nnd a similar distance below top of the 
Satanka, Tts upper part ig a massive medbum-grained mettled pink and buff se. 
containing grent quantity of eyllndrienl gray chert nodules, This grades down anid 
becomes a thin-hedded limy sw. containing maroon chert laminae and amall angular 
gray-chert masses. Type loc. around Sybille anticline near Sybille Springs, in 
Laramie Basin. Seems to be absent in S. part of Laramie Basin. To N, and W 
becomes more limy. 


Sycamore sand, (In Travis Peak formation.) 

Lower Cretaceous (Comanche series) : Central Texas. 

R. T. Min, 1901 (U. §. G. S. 21st Ann. Rept., pt. 7, pp, 141, 142). Sycamore sande == 
At base cel. of well-rounded pebbles of Paleozoic Is., quartz, chert, granite, and 
achist, embedded in ferruginous yellow and red gritty sand; pases upward into 
angular eross-bedded sand, which becomes finer toward top until it reaches condition 
known as “pack sand.” Thickness 50 ft. Basal memb, of "Travis Peak fm. in 
Burnet Co. Underlies Cow Creek beds and overlies Carbt, 


Named for exposures on Sycamore Creek, Burnet Co, 


Sycamore limestone, 

Mississippian (Kinderhook) : Central southern Oklahoma (Arbuckle Moun- 
tains). 

J. A. Taff, 1908 (U. 8. G. S. Tishomingo folio, No, 98) Syeamore Ix,—IDeonse 
textured bluish Is. which weathers to yellowish hues and is bard and tough. 
ness 0 to 160 ft, Overlicg Woodford chert and underlies Caney gh,  Inereasees jn 
thickness to W. 


According -to E. O. Ulrich, C. Schuchert, and R. €. Moore the Sycamore 
fauna is of Kinderhook age, 
Named for Sycamore Creek, Johnston Co, whieh crosses its outerop in 
T. 3 8.. R 4E 
Sycamore sandstone. 
See Sycamore Creek ss, Upper Dev, Arig. Also see 1935 entry under 
Jerome fm. 
Sycamore Creek sandstone. 
Upper Devonian: Northeastern and central Arizona, 


€, Lausen and E, D. Wilson, 1925 (Univ. Ariz.. Ariz. Bur. Mines Bull. 120 pvp. 7, 12- 
13). Sycamore Creek ss.—Naüme proposed by A. A. Stoyanow in unpublished ms 
The fm. is generally dull reddish brown in color, although some buff-colored belts 
are present. Is made up of a coarse quartz sand cemented chiefly by oxides of fron 
und carbonate of lime, | Cross-bedding is locally common, and then the stratification 
ia not well defined. ‘Traversed by numerous joints, Pebbly layers common, Is 
conformably overlain by thin-bedded flaggy les. containing fossils identitted by 
Stoyanow as Upper Dey. Occurs as isolnied remnants 8, and SE. of Payson, while to 
N. is a large area partly overlain by Redwall Ia, Upper part bas been largely 
removed by erosion, and where overlain by Redwall ls. [Miss.] the thickness ix 
seldom over 150 ft. Contains fossil füshes identified by Stoyanow as undoubtedly 
Upper Dev, Rests uncon. on pre-Camb. diorite and in places on older rocks, On 
recent map of Aris. is classified as Tapeats ss. (Upper Camb.), 

A. A, Stoyanow, 1026 (Am, Jour. Sci, Sth, vol 12, pp. 311-315). Sycamore Creek 
[m.—Three clift-forming sss., separated by beds of reddish mottled s8, pink-white 
quartgitic &&, and compact pink ss. ; some beds of gray Is. ‘Thickness 125 to B% fr. 
Beat exposed at Sycamore Creek, à tributary of East Verde River. Assigned to Dev, 
Overlain by Dev. Is. Rests on granite, 


In 1986 Stoyanow gave further description of this unit and changed its name 
to Sycamore ss, memb. of Jerome fm., as explained under 1936 entry under 
Jerome fnm. 
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Sykes sund. 
A subsurface sand, of earliest Penn, or late Miss, age, in central Okla., 
which is correlated with basal part of Cromwell sand, According to 
Okla, Geol. Surv. Bull. 40Q. p. 180, 1928, the Sykes sand is of Penn, nge 


and correlates with a part of Dutcher sand series. 


Sykesville granite, 
Pre-Cambrian: Northern Maryland (Carroll County). 
A. L Jonas, 1928 (Md. Geol Surv. Carroll Co. geol. map). Aykoaville granite, 


sehistose biotite-quartz monzonite, of pre-Cnmb. age. 


Sylacauga marble member (of Talladega slate). 

Paleozoic or pre Cambrian: Eastern Alabama, 

C, Butts, 1926 (Ala. Geol. Sury. Spec. Rept. No. 14, map, p, 51). Sylaceuge marble 
memb, of Talladega al —Fine-grained white or crenmetinted translucent rock, more 
ot less Clouded with green, due to layers of green phyllite. No dol, beds observed 
within the marble, but it undoubtedly is closely associated with large thicknesses 
of dol, which ix believed to be of much later nge than the marble No fanila 
Thickness nt least SOO ft, Is in lower part of Talladega sl, probably 4,500+ 
ft. above base. Overlain and underlain by phyllite, and is believed by Prouty to be 
sume nk Sawyer ls, memb. Prouty described the marble In Ala, Geol, Surv, Bull, 18, 
1916, but did not apply name to it. He expressed opinion the marble is of varlous 
ages, from Upper Camb. (Conasauga) to Ord, (Chickamauga) Present writer 
believes it is all of same age and that it all les in Talladegn s 


Named for exposures and quarries around Sylaeauga, "lailadega Co. 


Sylamore sandstone member (of Chattanooga shale), 

Devonian (7%): Northern Arkannsus, southwestern Missouri, and eastern 
Oklahoma. 

R. A. F. Penrose, Jr. 1591 (Ark. Geol Surv, Ann, Rept, 1890, vol. J, pp. 113, 114). 
Bylamore x8., proposed by J, €, Branner, in unpublished rept, for yellow, brown, 
or gray carthy s8, often containing green or black shaly lnyers, and sometimes 
merzing into beds of same materini. Frequently mach jron-stained and sometimes 
contains small flat ferruginous concretions. Of irregular distribution. ‘Thickness 
€ to 30 or 40 ft. Supposed by Dr. Williams to be="Black sh." of Tenn. and 
vlaewhere in Mississippi Basin. WUnderlice Boone chert nnd overlies St, Clalr Is 


For many yeurs the name Sylamore fm. was in some repts on Ark. geology 
used as defined above; in other repts it was said to underlie *Eureka sli., 
and in still other repts it was said to overlie Eureka sh., the relations 
being confused by the faet that where “the ss. was present the overlying 
sh, seemed to be absent," and where “the sh. was present the as, seemed 
to he absent.’ so that many repts stated that the ss. seemed to replace 
the sh. In 1905 (U. 8. G. 8. Fayetteville folio, No. 119) G. I. Adams and 
E. O, Ulrich defined. Sylamore ss, memb. as basal memb, of Chattanooga 
sh., and as consisting of 0 to 75 ft. of white to light-brown friable ss, in 
massive beds, locally conglomeratic, with chert, l2, and phosphatic peb- 
bles, and as overlain by 30 to TO ft. of black carbonaceous fissile sh 
forming the upper memb. of Chattanooga sh. They stated that the ss. 
is the ss. present at type loc, of Key as, nnd that the sh. is the sh 
exposed at Noel, the type loe, of *Noel sh. Since 1905 the Sylamore 
has usually been described either as the basal memb, of Chattanoogu sh, 
or as underlying TEureka sh. 

E. T. McKnight, 1925 (U. & G. S, Bull. 853), deseribed a sa. (0 to 18 ft. thick) 
underlying Bt. Joe Is. memb. of Boone fm, in Yellville quad, which he stated has 
been widely called Sylamore ss. im repts on northern Ark. but which he trented na 
basal memb. of Boone fm., because It appeared to be of Osage age. He stated: 
What Sylamore is at type loc. is unknown, as type loc. has not beon visited for 40 
yrs, when its strat, relations were uncertain, He also expressed belief that Syla- 
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more of literature is “simply the basal ss. of an overlapping sertes of strata and that 
its age varies in different places." 


Named for exposures on Sylamore Creek, Stone Co., central northern Ark, 


Sylvan intrusives. 
Late Tertiary: Yellowstone National Park. 
W, H. Weed, 1896 (U. & G. S. Yellowstone Nut. Park folio, No. 30) Sylvan intra 
sives.—Dike rocks varyiug from diorite to granite porphyry, breaking through lat 
basic breccia near Sylvan Pass. Assigned to Neocene 


Sylvan shale. 

Upper Ordovician (Richmond): Central southern Oklahoma. 

J. A, Taff, 1902 (U. 8. G. S. Atoka folio, No. TD). Sylvan ah.—Soft greenish fea! 
sh, 50 ft. thick; increases to W., In Arbuckle Mins, to nearly 300 ft Underlies 
Hunton ls. and overties Viola ls. 

That the fm, is of Richmond nge seems to be generally necepted, 

Named for exposures near former village of Sylvan Johnston Co. 


Sylvania sandstone. 
Lower Devonian (Helderberg): Northwestern Ohio, Michigan, and western 
Ontario. 


E. Orion, 1888 (Ohio Geol Surv., vol. 6, pp. 4, 18). Sylvania 28 —Reatremely pure 
glass sand, 20 or more fr, thick, in Lucas and Wood Counties, Ohio, and adjacent 
territory, also probably Monroe Co. Mich, Occurs in midst of Lower Helderberg 
or Waterlime, nearly or quite 200 ft. below Corniferous Is. 


For many years Sylvania ss. was treated ns middle part of *Monroe fm, all 
of which was supposed to be of SiL age, but Sylvania ss, and overlying 
"Upper Monroe" are now classified by most if not all geologists as 
Lower Dev. (Helderbergian), and Sylvania ss. is now treated as a dis 
tinct fm. uncon. underlying Detroit Hiver dol. and uncon. overlying Bass 
Islands dol, (Sil). However, J. E. Carman, 1936 (Geol. Soc. Am, Bull 
vol. 47, No. 4, pp. 200, 264), states Sylvania ss, is conformable with over- 
lying beds. 

J. E, Carman, 1936 (Geol Soc. Am, Bull., vol. 47, No. 2, pp, 264-2805), Sylvania se 
includes 2 phases, (1) m probably colian deposit which has great development in 
SE. Mich. and is only slightly developed in NW. Ohio; (2) a reworked and w 
laid pha which is dominant type in NW, Ohio and which may show all gradations 
to pure dol The water-laid phase grades eonformably into overlying Detroit 
River dol., contains fossils of either Amherstberg or Lucas ave, and is of different 
nge at different places, being the marginal part of an encroaching sen. The 
eolian phase may represent not only Sylvania stage proper but also such part of 
Detroit River stage as ls not here represented by marine deposit» Assigned to 
Dev, In spite of variable age relations of this ss, it is believed Sylvania ea. should 
be continued as the name of a lithologic unit in NW. Ohio. 


r- 


Named for Sylvania, Lucas Co., Ohio 


Syracuse serpentine. 
G. H, Williams, 1890 (Geol Soc. Am. Bull, vol. 4, pp. 533-534), deseribed Spra 
couse serpentine in James Street Hill, Syracuse, N. Y. 
Syracuse salt member (of Sallna formation). 
Silurian (late): Western to east-central New York. 
J, M. Clarke, 1003 (N, Y. State Mus. Hdb. 19, pp. 18-19 and chart). Syracuse salt 
underlies Camillus sh. and overlies Verona sb. Included in Salina beds 
In later repts thicknesses of 35 to 300 ft. are given for this memb.. which is 
stated to consist of alternating beds of rock salt and sh. underlying the 
Camillus and overlying the Vernon, (D. H, Newland and H. Leighton, 
N. X. State Mus. Bull. 143, pp, 18-23, 1910.) 


C, A. Hartnagel], 1012 (N. Y, State Mus, Hab, 19, p. 52). Syracuse salt—While no 
outcrops of rock salt are known, this term is used to indicate the horizon of 
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the salt beds ns determined by the wells and shafts which penetrate the beds of 


rock galt [at Syracuse, N, Y.]. 
Is middle memb. of Salina fm, 


Syrena formation. (Of Magdalena group) 

Pennsylyanian: Southwestern New Mexico (Santa Rita district). 

A. C. Spencer and 8, Paige, 1935 (U. S, G. S. Bull, 859), Syrena fm.—Lower memb. 
consist» of 100 fo 130 ft. of sh., with thin beds of ls in lower part; upper men 
consista of 200 ft. of alternating Is. and sh. ‘The lower memb. 1s locally called 
Mountain Home sh, by geologiste of mining companies, in their company repts, 
and the upper memb. js called by them Don te. Upper fm. of Magdulena group 
The Syrena je overlain by Abo redbeds and underlaàm by Oswaldo fm. Named for 
Syrenn patented mining claim 1+ mi. S, of Hanover P, O, 


Tabora formation. 
Oligocene: Dominican Republic. 
C. W. Cooke, 1920 (Geol. Soc. Am. Bull, vol. 31, p. 218). 


Tahle Creek shale. (In Wabüunsee group.) 

Pennsylvanian: Southeastern Nebraska, southwestern Iowa, eastern Kansas, 
and northwestern Missouri, 

G. M, Conüra, 1927 (Nebr. Geol Surv, Hull 1, 2d ser, p, 80), Table Creek sh— 
Largely binish gray and argill. to snndy; top part very sandy in Kans. Thick- 
ness in Nebr, Mo, and Iowa Z5 to 45 ft; increases to 50 ft. in Kang, &. of 
Kansas River Nyman coal, in top part, persista in Iowa, Mo, Nebr., and at 
places in Kant Named for outerop& on Table Creek at Nebraska City, Nebr 
Underlies Dover is. and overlies Maple HHI Is., all included in MeKissick Grove sh. 
memb. of Wabaunsee fm, 

R. C. Moore, 1932 (Kane Geol, Soc 6th Ann, Field Conf. Guidebook, Aux. 28 to 
Sept. 8, pp. 94, 96). Condra's name 7'able Creek sh., which includes Nyman 
coal, is restricted to the sb, btw. the Jim Creek 1s, above and Dover lss. below, 
and the eh. beneath the Dover (which formed basal part of Table Creek sh. 
as originally defined) is here named I’renek ah. [On p. 58 thicknesa of Table 
Creek sl, restricted Ia given as 54 ft} 

R. C. Moore and G. E. Condra, Oct. 1082 (Revised classification chart of Kans, 
and Nebr), tranaposed the names PFrenek sh. and Table Creek ah, restricted, by 
applying former name to the sh, overlying Dover la and the latter name to the 
sh. underlying Dover 1s, 

G. E. Condra, 1935 (Nebr. Geol. Surv. Paper No, 8 p. 10). Zable Creek sM, top 
memb. of MeKiasick sh. fm. underlies Dover la, fm, and overlles Maple Hill Is. 
memb. of McKissick sh. fin. 

R. €. Moore, 1936 (Kans. Geol. Surv. Ball 22), discarded McKissick Grove sh. 
and treated ite subdivisions as fms, in Wabaunsee group. He stated (p. 239) that ls. 
called Jim Creek Is. in Kans. Geol. Soc. Oth Aun, Meld Conf, Guldebook, 1932, is not 
true Jim Creek le. but the younger Nebraska City Is. The Table Creek sh. as defined 
in 1932 rept therefore extended up to base of Nebraska City Is, 


See Kans,-Nebr, chart compiled by M. G. Wilmarth, 10306. 


Table Head series. 
Middle Ordovician: Newfoundland 
C, Schuchert and €. O. Dunbar, 1984 (Geol Sec. Am. Mem. 1, pp. 63, 99). 


Hrable Mountain sandstone. 

Permian: Central southern Oklahoma (Garvin County). 

C, N. Gould, 1924 (A, A. P. G. Bull, vol. 8, No. 3, pp. 324 to 341). The most 
eastern exposure of Duncan ss, is on Table Mtn, im western Garvin Co, from 
which the nome “Table Mountain ss," has been applied locally to this fm. 

There is no other record of this name. Gould did not include it In his list 
of geologic names of Okla. (Okla. Geol. Surv. Bull. 35 Sept. 1925). 


Table Mountain andesite. 
Name applied by IL. Williams (Calif. Univ. Dept. Geol. Sei. Bull, vol. 21, 
No. 8, 1982, diagram on p. 311) to the rocks shown as composing Table 


Mtn, NW, of Lassen Peak, Calit. 
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Table Mountain formation. 

Late Tertiary or early Quaternary: Southern California (San Diego and 
Imperial Counties). 

Ww. J. Miller, 1925 (Calif. Jour. Mines and Geol, vol 31, No. 2, p. 138, map) 
Table Mtm fm.—Moderately consolidated deposits of yellowish to reddish-brown 
travels and sands of Inte Tert. or ently Quat. age. Thickness 50 to 100 or more ft 
Finely exposed in Table Mtn, 4 mi, NE. of Jacumba, southern Peninsular Range, 
Underlie Jacamba volcanics, 


Table Rock granite. 

Carboniferous (?): Northwestern South Carolina, 

E. Slonn, 1907 (Summary of mineral resources of S. C, pp. 7, 8), [Name men 
tioned but fm. not defined.] 

E. Sloan, 1908 (Catalogue of mineral localities of S. C.: 8, C, Geol. Burv., ser, 4, | 
Bull 2, pp. 185, 411, 423, 425-426). Table Rock granite,—An intrusive granite, i 
typically exhibited at Table Rock Mtn, and eonstituting predominant rock in por- 
tion of this rone NE. of Keowee River. It is a muscovite-bearing biotite granite 
whieh is mot generally highly schistose, although in some of its probable exposures 
this feature is well developed. It comprises n medium fine-grained "pepper and 
sale’ granite, varying to n coarse-grained gneissold. While many exposures of 
Table Rock granite exhibit but slightly developed echistosity, it encloses areas of 
Carolina gneiss and Roan gneiss which are highly schistose and therefore 
assumedly much older; and while it appears in Saluda zone and in Chatooga zone, 
or on both sides of the Cambrian las. and schists, it has not been observed breaking 
through the latter, yet In many of ite aspecta thie Table Rock granite is quite 
fresh enough to represent a posteCarbf, intrusion, Therefore in sa much a 
Carolina gneiss and Roan gneisa are prominently exhibited in Saluda rone the 
latter is placed with the Archean rocka, but m so much as the Table Rock intru 
sive granite is predominant rock over a large area, the Salada zone is nasigned 
to Archean with this qualification. 


Named for development at Table Rock Mtn, Pickens Co, 


Table Rock sandstone. 

Upper Devonian: Western New York (Genesee River region). 

G. H, Chadwick, 1033 (Pan-Am. Geol, vol. 60, No. 2, pp, 96-958) [See under 
Letchworth sh. J. Hull (1840 Rept. N. Y. Geol, Surv., p. 301, and 1 Rept.) 
mentioned a thin ss. that formed the table rock at top of lower Portage Falls, 
but he did not name the $5, and Chadwick's appears to be the original use of 
this name.] 


rl'Tachatna series, 
See Takotna fm. 


Tackawasick limestone. 

Middle Ordovician (Trenton): Eastern New York (Capital district). 

R. Rnedemann, 1929 (Geol. Soc, Am. Bull, vol, 40, pp. 410, 414). Tackawarick ia— 
Narrow band of Trenton shaly 1s. found near E. edge of area in only a few out 
crops. lt appears us m band btw, Lower Camb, and Upper Dev. rocks (Rensselaer 
grits) and has evidently been overthrust far out of place, [On p. 414 he shows it 
à» in part underlying Snake Hill sh, (of Trenton age) and in part equiv, to lower 
beds of the Snake Hills and os upecon. overlying Rysedorph egl] 

Ruedemann, 1930 iN. Y. State Mus, Bull. 285, p. 115). Tackawastck ta, and ah.— 
Occurs in E. trough of Capital dist, underlying Snake Hill sb. and overlying 
Hysedorph cel, [On p. 25 he placed Rysedorph cgl. above Tacks 2 


I 


Tacoma delta. 
Pleistocene: Western Washington (Puget Sound region). 
B. Willis, 1808 (Geol, Soc. Am. Bull. vol. 9, pp. 1114). Tacoma delta.—^A complex 
masa of gravels exhibiting plunge structure and fault» forming a voluminous 
delta underlying city of Tacoma, A portion of the structure belongs to Vashon 
epoch; another part underlies Vashon till and probably waa formed during 
Puyallup interglacial epoch. [Some geologists consider this epoch to he glacial. ] | 
The delta is attributed to outflow from à lake that covered Stellacoom plains ns 
the ice retreated. 
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"Tuconinn. 

Alternative name applied in some early repts to TTucowic system. Later 
©. Schuchert (Textbook of geol, 2d ed., vol 2, p. 157, 1924) applied the 
name to tlie Lower Camb. (Waucoban) epoch, and used “Taconian series” 
to cover the Lower Camb. rocks of eastern North America. (See U. 
G. 8S. Bull, 769, p. 101.) 


Taconian disturbance 
A term applied by C. Schuchert and C. ©. Dunbar (Textbook geol, pt. 2, 
p. 65, 1932) to diastrophie movements of late Ord. and earliest. Sil. time. 


‘Taconic slate. 

| Ordovician: New York, 

E. Emmons, 1842 (Geol. N. Y., pt. 2, div. 4, geol. of 2d dist, pp. 136-164). A s. 
which I have named Taconic sh, amd which is found at W. base of Taconic Range. 
Tt lies adjacent to the Lorrain or Hudson River shales, some varieties of which 
it resembles. Is dark sl., passing into licht blue, often stained brown. It con- 
tains more alumina and leas magnesia than tbe magnesian slates, 


In early repts variously assigned to SiL, to Camb, and to pre-Camb. 


‘Taconic system. 

E. Emmons, 1842 (Geol. N. Y., pt. 2, div, 4, geol. 2d dist., pp. 135-164, 420). “A 
group or system of rocks which belong evidently to n position between the pri 
mary of the Atlantic ranges of mountains and the New York system," [For 
fuller detinition see book cited above or U. S. G. $. Bull. 769, pp, 101—102, 1925. 
Includes rocks ranging in age from Upper Ord. to Lower Camb.] 


In early repts variously assigned to Camb., to SiL, und to pre-Camb, 


"'uconie limestone. 
See 1802 entry under tHolian Is, 


Taconic revolution. 
A period of uplift and folding extending from Lower Camb, to Upper Ord., 
during which low mtns were thrown up from Va. to Newfoundland, 
Named for Taconic Mtns, eastern N. Y. 


Taft granite, 

Probably Cretaceous: Yosemite National Park, California. 

F, C, Calkins, 1920 (U, 8S, G. S. P. P. 160, p. 122, map). Nonporphyritic biotite 
granite, of even, medium-coarse grain. Consists chiefly of white feldspar and 
moky gray quartz in grains mostly about 5 mm diam, Younger than El Capitan 
granite. " 


Named for fact it composes Taft Point. 


Taft sandstone member (of Boggy shalv). 

Pennsylvaniun: Eastern Oklahoma (Muskogee County). 

€. W. Wilson, Jr.. 1985 (A. A. P. Œ. Bull, vol 10, No. 4, pp. 503-520). Taft sea 
memb. of Boggy sh.—Massive gray to DMehtbrown s»9,; small pebbles of quartz 
in T. 14 N. nnd large pebbles of ss., sh. and quartz in SW. corner of T. 15 N. 
The egl, was not found N. of Arkansas River nnd hence may represent a shore 
phase of the memb, Thickness 50+ fi Lies 80 to 150 ft, above Inoln Is. memb. 
of Boggy sh. Named for exposures S, of Taft, sec, 19, 'T. 15 N.. R. 17 E. 


'l'uzzard limestone (In Greenbrier limestone.) 
Mississippian: Southeastern West Virginia and southwestern Virginia. 
D, B, Reger, 1926 (W, Va. Geol, Surv. Rept. Mercer, Monroe, and Summers Counties, 


pp. 450, 470). Taggard lk—White, medium soft, pure, nearly always oolitle, 
5 to 10 ft. thick, Few marine fossils. Underlies Upper Tazzsrd sh. and over- 
lies Lower 'Taggürd sh.: al) members of Greenbrier series [19.]. "Type loc, on 


Taggard Branch of Indian Creek, Monroe Co. Also observed in Mereer Co, ‘To 

NE. it occurs at intervala in Greenbrier Valley as far N., as head of Tygart 
| Valley River, in Randolph Co, W. Va. Was traced as far S, às Washington 
| Co. Va. 
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Taggard shales. (In Greenbrier lim 
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stone.) 


ississipplan: Sontheastern West Virginia. 
B. Reger, 1026 (W. Va. Geol, Surv. Rept Mercer, Monroe, nnd Summera Counties, 


pp. 450, 476 470) Upper Taggard eh. Red sh,; GO to 15 ft. thick; with marine 


fossilis; underlying Pickaway Is. und overlying Taggar Is. — Lower Tagoard sh. — 


: 5 to 20 ft, thick: underlying Tazgard Is 
toe, of Upper Taggard sh. in 
g mi. RE. of Union, Monroe 


and overlying Putton 


Red or sandy 
Is, All members of Greenbrier series he. | 
ad just N, of Taggard Brinch of In 


rot 
Co, Type Joc. of Lowe, Tegoerd sh. on Tageard Branch of Indlan Creek S 
mi. SE, of Union Cun be traced NE. to Pocahontas Co., but does not appear 


to be present in Mercer Co. 


Tagish series. 


A 


ep (3) : British Columbia (Windy Arm district). 


G. MeConient, 1905. (Canada Geol. Surv. Summ, Rept. 1905, p» 27-28). 


Toh formation. 


ambrian: 


British Columbia and Alberta, 


D. Walcott, 1915 (Smithsonian Mise. Coll., vol. 67, No. 12. pp. 335 330). 


tTahknndit series. 


p 


This unit as defined Included Iss. of Perm. age 


eyminn and Pennsylvanian (?); Yukon River region, Alaska. 


E. Spurr, 1588 (U. 8. G. 5 18th Ann. Rept. pt. 3, pp. 1609 i! T'ahkandit 


sorte White rating with carbonaceous shales 
els Overlles sertes nnd underlies Mission Creek seric® An erosion 


and sometimes with 


í 
interval in some part of ''ahikandit series is eu»peeted, — Probably includes racks 
" re 


of Upper Carbf, to Dey. Ag 
(to which name T'ahkandit 


was later restricted) and Nation River fm, of Penn. (?) age. 


Tahkandit limestone. 


I 


J. 


stern Alaska (Bagle-Cirele district) 

pon, S16. p. 121) Tulkandtt ls —Essentially 
», and sh, in lower 
mouth of Nation 


orminn: Northe 


B. Mertio, Jr., 1930 (U. 8 
cream-colored to white ma 
oT ft. Type loc. along the Yukon Just above 


half. "Thickness 5 
tiver (the old Indian name for which is Tablkandit). where & belt of the rock 
trending NE. Conformably overlies Nation River fm, and 


believed, uncon. but without apparent 


S. 


ia. with some beds of cel, & 


crosses the Yukon, 
underties Upper 'Triassh rocks with, it is 


angular discordance. 


Is upper part of Spurr's Tahkandit series, 


Tahoe glacial & 


IE. hlaekwelder, 19 


Xeistocene: Sierra Nevada, California, 


$1 (Geol. Soc. Am. Bulk, vol. 42, pp ROM Tahae stogi 
Next to youngest glacial stage, repre sented by til on E, slope of Sierra Neradi 
Named for Lake Tahoe, along W. shore of which several large glaciers of this 
«tage descended from Bierrn Nevada 20d built strong moraines, but Lake 


itself iu not of glacial origin. Correlated with Iowan Stage. 


Takotna formation. 


J. E. Spurr, 1900 (U. 8. G. 8 20th Ann, Re 


Middle Devonian: Southern Alaska (Kuskokwim region). 


it. pt. T, pp. 157-159, 179) Tachatna 


ally thin-bedded and fissile, limy carbonaceous and 


seriegrGray les, gener 
considerably folded ; 


ehloritie slates, and ocensional generally fine-grained arkenes ; 
some distance below junetion of Kuskokwim 


frequent quartz velns, Extenda from 
«n the 


with Raat Fork down to junction of Tachbatnn (Takotns] River, nnd 
Tachatna to helow Vinneale, Fossils pronouneed by Schuchert to indicate probable 
Mile Dev, age. Uncon. underlies Htollknuk series. 


Taku group. 


Devonian (?): British Columbia 
D. D. Cairnes, 1911 (Canada Geol. Burv Summ. Rept. 1910, p. 32). 
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Talbot formation. (Of Columbia group.) 

Pleistocene: Atluntic Coastal Plain from Delaware to Florida, 

G H. Shatruck, 1001 (Johns Hopkins Univ. Cire. vol. 20, No, 152, pp, 723-15) 
Talbot fm.—1a developed as a bench of variable width around edges of Wicomico 
terrace, nnd frequently sepuürated from it in many placos by a low 
Occasionally this scarp, which ts lot 
height of 30 to 40 ft, notably in Kent Co, Md., but there are places where th 


rp Une 


ancient sea clit of I attains 


senrp seems tò bo entirely lacking, and it Je probable that In these places fr 


has been dostroyed, Carring me sort of detritus ns underlylug Wicomico ani 
Sunderland fm, bul pos ee m grenter proportion of loam and a smaller pro 
portion of decayed materini and contains uumerou loves of reenisti-blu 


clay, which frequently carry plant remains and are regarded ns swamp deposits, 


formed in mouths of ponded streams and buried by Advancing besel of Talbot 


sea, Base of Talbot terrace is Irregular, sometimes lying above tide amd some 
times below, but the top, where it borders its sen eHff, i usually limited by 
the 45- or 50-fo0t contour Ie top fm, of Columbia group Overllk Wicomico 
Im. uncon, Named for Talbot E. shore of Md. 

C. W. Cooke, 1031 (Wash. 1. Jour. voL 21, Dee. 21) Talbot fm, Is here 
restricted ta the deposits on foot level, which are same os typical “Chowan 


fm., here abandoned,  Pnmlleo fm. is here extended northward und applied to 
the deposits on the 25-foot level, which have heretofore heen included m Talbot 


imn [This is present accepted definition of U. 8, Geol, Survey, ] 
The terrace fms. of Columbia group (including the Talbot} now recognized 


by Cooke from Del. to southern Ga, and probably into Fl are enum- 


erated herein under Columbia group. 


Talcott diabase, (In Newark group.) 
Upper Trinssic: Central Connecticut, 


B, K. Emerson, 1898 (U. B, G. 5. Holyoke folio, No, 50, and U. 8. G, S, Mon, 29, 


p. 470). Talcott diabuse, the “anterior sheet" of Percival Extends acroes Conn, 
B. K. Emerson, 1917 (U. S. G. 5. Bull. 597, pp. 91-92, 204). Mier a cousidera 
accumulatión of coarse sediments, forming thw mae of So af arkome across 


which “barely ent 


bottom of the valley, a bed of lava was poured out on 
Masa, [?] from the south” and is called Taleott. diabase, from ite occurrence at 


Talcott, Conu. It is important in its extension across Conn, “but it barely crotes 


the State and ends in Suffiold, Conn.” 


Talcott shale, (1n Bluefield formation.) 
Mississippiunz Southeastern West Virginia. 
D, B. Reger, 1526. (W, Va. Geol 


ties, pp. 300, 418) Talcott ah.—Gray and sandy, 
s Ada abo: all members 


Kept. Mercer, Monroe, ond Summers Coun 
fr. thick, with marine 


Wf Bivelleld group 


fossils. Underlies Droop ss. and overl 
[fm.]. Type loc, on 8, side of Greenbrier River 0,6 mi. SE of Talcott, Summer 
in Mercer Co, 


Co. Also observed in Monroe Co, and should be pres 


Talford schist. 

Lower Devonian (1): Northwestern New Hampshire (Franconia quad- 
rangle). 

M. P, Billings nnd C, R. Williams, 1935 (Geology of Franconia quad.. pp. 8, 13, ete.) 

Tatford sehiat (from à brook hy that name in R, part of quad.) is proposed for 

xposed In a long, discontinuous belt, extending from Mount Hale to 

Only few exposures on Talford Brook itself, The si 


schists aod mica «chistes, with garnet or «illimanite in some Instance 


the schis 
Russel € 
quartz. mi 
The fm. ix precisely like Littleton fm, in Mount Moosilanke aroa, which suggests 


fe proof it seems better f prosent 
gn them 


the two may be same, but IneKing coneh 
to establish n separate fm, for the schists In Franconia quad. and to 
doubtfully to lower Dev, They are older than Moat volcanics, from which thoy 


are separated by a pronounced uncon, 


MMalihina chert. 
Ordovician, Silurian, and Devonian: Southeastern Oklalomn. 
J. A. Toff, 1902 (U. S. G. & Atoka folio, No. 79) Tultihina chert —Ujpyper memb 
consists of blue, greenish, and white »tratified tint and chert 300 ft thick 
middle memb, consists of cherty and clay shales 300 ft, thick; lower meal. con 
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sists of 300 ft. of Mack, bluish, and white stratified flint, chert, and cherty sh., 
with thin lentils of blue Is. Thickness of fm. 1,200+ ft, Underlie& Standley £? 
nnd overlies Stringtown sh. 

B. F. Wallis, 1915 (Okla. Geol Surv. Bull. 23, p. 32), restricted "TnHhina chert t 
beds of pre Richmond age, and designated the overlying beds "Lnnamed chert 
of Upper Silurian age," 

Numed for exposures in Potato Hills, SW, of Talihina, Le Flore Co.. where 
the rocks named '"Palihina chert” were in 1929 (Okla. Geol, Surv, Bull. 
50, p. 19) divided by H. D. Miser into following mapped fms, (descend- 

g): Arkansas novaculite, Missouri Mtn sh., Polk Creek sh., and Bigfork 


in 
chert 
Talisman quartzite, 

Pennsylvanian (7): Southwestern Utah (southeast and northeast of Frisco 
district). 

B. S. Butler, 1913 (U. S. G. B. FP. P. 80). Talisman qtzite —Vine-grained pink qtzite, 
400 rt. thiek, underlying Elephant ls. (conformably to N., but uncon. suggested to 
S.) and overlying (apparently conformably) Topache ls, ‘Type loc niisman 
mine, SE, of Frisco dist, 


I 


Talkeetna formation, 
Lower Jurassic; Central southern Alaska (Cook Inlet region). 
G. C. Martin, 1926 (U. S. G. S. Ball. 710, pp. 218, 210), The Lower Jurassic rocks 
of Matantaka Valley and Talkeetna Mina are here named Talkeetna fm, They 
consist of 3.0004 ft. of lava, agel. breccia, and tuf, interbedded with lesser 


sh, containing fossil plants and marine inve rtebrates Chictly 


volumes of ss. and 
waters. Overlain 


waterlnid volcanics, deposited mostly or wholly in marine 
(conformably Tuxedni sg, (Middle Jurassic). Basal contact and underlying 
rocks not exposed. Are à very prominent strat, and structural clement in geol, of 
i. part of "Palkeetna Mtns and of Matanuska Valley. [t is possible the fm, may 
contain more than one strat. unit and that plants and marine shells are mot of 
The plants are oldest Jurassic known in N. Am., according to F, H 
ng to T. W, Stanton 


"nme age. 
Knowlton; the invertebrates suggest Lower Jurassic, accordi 


Talladega slate. 
Pre-Cambrian (?) to Carboniferous: Eastern Alabama, 
E. A, Smith, 1888 (Ala, Geol. Surv. Rept. Prog, 1884-85, geographic map of Ala. $ 
no description). [Talladega (Ocoee) group is used im table for rocks btw. Ladle 
(Potsdam) ss. above and Archean crystalline schists below. ] 

E. A. Smith, 1894 (Ala. Geol. Surv. geol. map of Ala. with explanatory 
Talladega (Ococe, Alyonkian) = Classification uncertain Probably in part Camb 
Unknown thickness of qtzites and congls: argill or clayey shales, usually partly 
crystalline; hard greenish sandy shales,  Imperfectly «€ Overlain by 
Chilbowee (Weisner) ss, and underlain by Archean crystalline sehista 

C, Butts, 1926 (Ala. Geol, Surv. Spec, Rept. No. 14, map, pp. 49-61). T'alladega sl — 
Occupies belt 6 to 10 mi. or more wide, extending NE. from Chilton and Shelby 
Counties to State line in Cleburne Co. On SH. is bounded for most of distance 

ocally massive greenstone—the Hillabee chiorite schist, On NW 

Thickness possibly 


chart) 


by sehistose or l 
is hounded by several Paleozoic fs up to Floyd Bh. (Miss.). 
20,000 ft. Much the greater part consists either of sl. or sericile phyllite inter- 
bedded with minor beds of cgl., ss. 185., marble, dol, chert, graphitie phyllite, and 
Includes Sawyer Is. memb. (about 4,500 ft, above base), Sylucauga 
about 4,500 ft. above base, and probably same us Sawyer la. memb,), 
memb.), ferruginous 3 


quartz schist, 

murble memb. ( 
Brewer phyllite memb, (lies a few ft. above Sawyer Is 
memb. (lies 1,000> ft. above the Brewer), Jumbo dol memb, (lies several thou- 
sand ft. above ferruginous ss. memb.}, Chenba ss. memb. (lies higher than Brewer 
memb,), Butting Ram ss, memb. (probably same as Cheaha s5.). Assigned to 
Algonkian (?) and Paleozoic. It seems safe to say it is composed of the shore 
ward clastic deposits accumulated at intervals during whole time that the pre 
dominantly calc, Paleozoic rocks were being deposited in the open sea to westward 


See C. F. Park, Jr., 1985 entry under Brin sh. 


G. W. Criekmay, 1936 (Geol, Soc. Am. Proc, 1985, p. 
favors a pre-Camb, age tor TaWadega series 


) It i» concluded weight 


of evidence 
Named for exposures on Talladega Creek, Talladega Co. 
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l'allahatta formation. (Of Claiborne group.) 

Eocene (middle): Southern Alabama, Mississippi, and western Georgia. 

W. H, Dall, 1898 (U. 8, G, & 18th Ann, Rept, pt. 2, p. 344 and chart opp. p. 334). 
Name suggested by IZ. A. Smith, Tallahatta or Orangeburg fm.—MHitherto known 
n8 the Buhrstone, a local term used for the rough siliceous rocks belonzinz to 

adopted by Lyell in 1845 (Quart 
fm. which he regarded as newer 


Lower lIjocene of the Carolinas, Gu. m 


Jour. Geol. Soc. London, vol. 1, p. 
than the white ls, [Vickaburg group], Buliretone had been used by Finch and 
others ns early n5 (Am, Jour, Scl, Ist ser, vol 7, p. 38), but the term is of 
a collogain! rather than a distinctive character, Owing to very great objections 
t 


6 these qualitative Mineralogical terms as mames for fms, and loose way in 
which present one bas been used in the literature, it hae been thought best to 


propose à geographical name for the origina] group, The name selected ts that 
of Orangeburg dist. of S. C, the typical loc. of the Buhrsrone, ns detined by 
'Tuomey (Geol. S. C., 1545, p. 149), in correcting Lyell's stratigraphy It was in 


Orangeburg dist, that Toomey found the fossils which fixed the horison, and also 
the thickest nnd finest exposures, For the exposures of nearly same age, but 
of different fauna and Jithologie eharacter, in Ala., Prof, E, A, Smith suggests 
Tattahatta, Grom the local name of the bills containing them. 
sieal fm. of Claiborne group. Underlies Lisbon fm. and overlies Hatehetiz 
hee fm., of Wileox group. " 
Named for development in Tullahattn Hills, Choctaw Cò, Ala. 


Tallery Hmestone. (In Hinton formation.) 
Mis 
‘Tazewell County). 


issippian: Southeastern West Virginin und southwestern Virginia 


1. Sure. Rept. Mercer, Monroe, and Summers Counties, 


D, B. Roger, 1926 OW. Va, Ge 
pp. 200, 241) Talley la.—YXelow shaly nnd impure calc, bed, 0 to 2 ft. thick, 
with marine fossil Underlies Tallery sa. and overlies Upper Tallery sh All 
members of Hinton group [fm,]. Type loc on Tallery Mtn road SB. of Truc, 
Summers Co., W. Va. Also observed in Tazewell Co., Va, 


Tallery sandstone, (In Hinton formation.) 
Mississippian: Southeastern West Virginia and southwestern Virginia 
(Tazewell County) 


D. Ht per, 1926. (W. Va. Geol, Surv, Rept. Mercer, Monroe, and Summers Counties, 
pp. 200, 340). JaMery sa Usually green and shaly, but sometimes massive; 
10 to 25 fr, thick. Underlies Lower Fivemile sh. and overlies Tallery la All 
members of Hinton group [fm,] Type loc, on Tallery Mtn, Summers County, 
W. Va. Quarried nenr Athens, Mercer Co., W. Vii, und also observed In ‘Tausewell 
Cos Va. 


CTallery shale. (In Hinton formation.) 
Mississippian: Southeastern West Virginia and southwestern Virginia 


(Tazewell County). 


b, R 1926 (W. Va. Geol. Surv, Rept. Mercer, Monroe and Summers Counties 
pp 42-7 Upper Tatlery sh.—Usunlly greenish yellow and slightly cok 
deposit, with marine and ocensional plant fossils; 10 to 23 fr. thick: underlies 
Tallery ls. and overlies Tallery coal Lotter Tallery sh—A red and varlegnted or 


green and sandy deposit, 25 to 38 ft. thick, underlying Tallery coal and overlying 
Low Gop ss, All members of Hinton group [fm.]. ‘ype loe, same as Tallery Is. 
Also observed in Tazewell Co, Va. 


Taliniah Falls quartzite. 

Basal Cambrian or pre-Cambrian; Northeastern Georgia, 

8, L. Galpin, 1915 (Ga. Geol, Surv. Bull, 30, p. 119) Tahulah Falls qizite.—Qtzite, 
found in Rabun ond Habersham. Counties in vicinity of cataracts from which the 
name ia taken In Habersham Co. the rock Is mainly a medinm-Krained qtzite 
containing some muscovite (sericitic), lees blotite, and at times garnet and feldepar 
Occasionally the percentage of feldspar rises until the rock bears more resemblance 
to granite than to qizite, The qtzite appe ; to pass conformably into mieaceous 
schists, although there has been considerable intrusion of igneougs material near 
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the transition zone Probably things rapidly to W. and SW Probably later tha 
Ronan gneiss. 


Named for development in vicinity of Tallulah Falls, Rabun Co. 


'Tnlogn formation. (In Cimarron group.) 
Permian: Western Oklahoma and southern Kansas. 
P, W. Cragin, 1807 (Am. Geol., vol 19, pp. 262-363) Taloga fm.—Name proposed 
to include all of Kiger div. above Day Creek dol., the persistence of Hackberry 
ahales and Big Basin sx in central Okla, being doubtful, and younger rocks of 


Kiger div. being present farther W. 

C, 8 Prosser, 1902 (Jour. Geol, vol. 10, pp. TOS- 
defined by Cragin, as did E. Haworth and J. Bennett, 1908 (Univ. Geol, 
Surv. Kans., vol. 8b). R. €. Moore and W. P. Haynes, however, discarded 
the name (Kans. Geol. Surv. Bull 3, 1917), and used Greer fm. to 
include Big Basin ss. and Hackberry sh. of Cragin, as did R., C. Moore, 


1020 (Kans. Geol. Surv. Bull. 6, pt. 2), There Is no other record of 


$1), used this name as 


Taloga fm. and *Greer fm. wis discarded in 1924 by its author, 
Named for Taloga, Dewey Co, Okla. 


Talon formation, 
Devoninn( *) : Quebec, 
T. A. Dresser, 1912 (Cannda Geol. Surv. Mem, 55, p, 20). 


Talpa limestone, (In Clyde formation.) 

Permian: Central Texas. 

N. FP. Drake, 1893 (Tex. Geol. Surv. 4th Ann, Rept., pl. 1, pp, 421, 428) Talpa 
bed.—Nearly all is, mostly bard and massive, of gray, bluish, and yellowish colors 
and rather gneven texture Fossiliferous, Thickness 200 to S00 ft Memb, of 
Albany div Underlies Paint Rock bed and overlies Grape Creek bed, 

J. W. Beede nnd V, V, Walte, 1918 (Univ, Tex, Bull, 1816, p, 26), redefined Palntrock 
hy removing from ita base 70 ft. of beds, which they transferred to Talpa fm 
They gave thickness of Talpa as 400 ft. (See 1918 entry under Paint Roek bed.) 

F. D. Plummer and R. C. Moore, 1922 (Univ. Tex. Bull pp. 197-108). Tulpe 
is, is top memb, of Clyde fm. (of Wichita group). Ov i Creek sh. and 
ls, bed. 

B, H. Sellarde, 1055 (Univ. Tex, Bull. 3 
of Clyde fm. 


. p. 160). "Talpa ls. of Drake is top be 


Named for Talpa, Coleman Co 


Tamabra, 
Cretaceous: Mexico 


J. A. Villutoro, 1932 (Bol, petróleo, vol, 84, Nos, 4-61. 


Tamaha sandstone member (of Savanna sandstone) 
Pennsylvanian: Eustern Oklahoma (Muskogee, Haskell, and McIntosh 


Counties). 
€. W. Wilson, Jr, 1985 (A. A. P, G. Bull, vol. 19, No. 4 pp. 505-520), Tumaha 
x2, memb.—Hasnl memb. of Savanna ss. Thin-bedded, alabby as.; rarely massive; 
bedding regular; fine to medium texture; brown; sometimes greenish, brown, and 
HL streaks; ripple 
ürnted from younger 


gray: weathers dark brown; much mica and many dark 
marks. Thicknesa in Muskogee Forum aren 10 to 20 ft. Si 
Keota as. memb, hy 60 to TO ft. of ah, Named for exposures at Tamaha, Haskell 
Co, 


'ramán beds. 
Jurassic: Mexico 
A. Heim, 1926 (Eeclogne geol. Helvetiae, vol 20, p. 84). 


Tamana series. 
Tertiary; Trinidad, 


G. P, Wall and J. G. Sawkins, 1860 (Geol. of Trinidad, pp. 39-41). 
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Tamarack formation. 
Term applied by O. H. Hershey (Am. Geol, vol. 27, p. 226, 1801) to the 
gabbro in Klamath Mtn region of northern Calif, which he assigned to 
pre-Cret 


Tamasopo series, 
Lower Cretaceous: Northeastern Mexico, 
E. A. Trager, 1926 (A, A. P. G šal., vol 10, No, 7, pp. 671-615, 688). Author 
proposes that nime 7amcesopo series be applied to that part of Lower Cret. section 
Thig serios may be divided 
r Cret, producing horizon in 


which includes the two important producing horizons, 
into two parte: (1) The upper part, Which ts the Le 
Northern dist., is named the Jw"umaullpas {ls Tamaulipas has been proposed 
because of ita typical exposures in the State of Tamaulipas. (2) The lower part, 
which is the producing horizon in the South Selds and which Is typically exposed at 
El Abra, for which the term “EL Abra" is proposed. The exact relationahip btw. 
the producing horizon of the South Neds and that of Panuco fleld, both of which 
have been termed Tamasopo, is not known The top of the Tamasopo of the 
South tlelds is very badly eroded, and it ig thought the Tamaulipas of Panuco dist. 
uncon, overlies the Tamasopo of the South fields In outcrop the Tamaulipas ts a 
thinsbedded to massive white to gray, tnely erystalline Is, which has been accorded 
thicknesses of more than 3,000 ft This Ix. underlies a large part of Mexico and 


ls easily distinguished by its physica] properties combined with ita abundant fauna. 


It is 
Jura 
thick within Panuco dist., as has been previously inferred from ontcrop data Tht 
Tamaulipas ie, has heretofore been called “Tamasopo 15," but that name is a 
"misnomer." The Tamaulipas is. is overlain by Upper Crot. Sam Felipe (San Juan) 


In part, 1£ not entirely, Lower Cret Tf the determination of the presence of 
sic ia correct, then the Tamaulipas Is. ie considerably less than 5,000 to 5,000 ft. 


tm 


l'Tamnegopo limestone 
Lower Cretaceous: Northeastern Mexico. 
Replaced by Tamaulipas Ix, ns explained under Tamasopo series, 


Tamaulipas limestone. 
Lower Cretaceous (Comanche series): Northeastern Mexico 
See San Tamaulipas fm., also definition under Tamasopo series. 
Tamesi formation. 
Cretaceous: Mexico. 
L. T. Dumble and E. R. Apgiin, 1924 (Pun-Am, Geol, vol. 41, p. 340). 


Tamihy series, 
Cretaceous (?) : Southwestern British Columbin and central northern Wash 


ington 
R. A. Daly, 1912 (Canada Geol. Surv., Dept. Mines, Mem. 38, map 16, 121°80" to 122°) 
Mapped along Tamihy 


Tamthy serics.—UgL, green and black ssa, and gray sha 
Creek, B, C, and Wash 
R. A. Daly, 1015 (Canada Dept, Int. Rept. Chief Ast. 1910, vol, 2, p. 518). Tamihy 


series, —Hoterogeneoua mass of gray cel, black qtsitle sex, darkegray paper shaloa, 
gray grit, nnd green E in rapid alternation, Thickness 2,500 ft. Occurs 2 mi 


down Tamihy Creek Assigned to Cret., (2) Seems tò Te uncon, on Carb, 


Tampa limestone. 

Miocene (lower): Central and northern Florida and southern Georgia. 

L. C. Johnson, 1888 (Am, Jour, Set, 8d, vol. 36, p ). The southern lakes, ike 
Thonotosassa and Topoptalign, have for their bed another phase or stase of the 
Mib., whieh for convenience may be called Tampa fm., constitating so thick n layer 
that tbe inthuence of the underlying Mocene is not felt, The same ie true of Tampa 
nnd Hillsborough Bays. [According to Dall (p. 335 of book eited below) the beds 
referred to ares part of Tampa Is, of Dall.) 

W. H. Dall, 1892 (U. 8. G. S. Bull. 84, pp. 112, 113, 117-119, 157, 158, 335) Tampa 
la., [also Tampa beds), which appears obscurely at Ballast Point and with clenenesas 
at ether localities, overlying the Orthantag bed, wae fret clearly described [but not 

Allen in 1546. He observes: “The Aret layer of solid rock beneath 


named] by 
the soll ix a stratum of ls.: it is hard and white, bas an earthy texture, and axpearg 
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to have resulted from comminuted and decomposed shells The surface of this 
rock is exposed in severnl pinces in vicinity of Fort Brooke; about 2 mi, N., sear 
Hillsboro River; 4 mi. W., on shore of the bay; and 6 or 7 mi. E, in ban 
small strenm," This rock I have named Tampa ls, It overlies Orthaniaw bed and 
underlies Alum Bluff beds. Included in 7'ampa group. Thickness 25 to 30 ft 
The chert of Hillsboro River is only a cherty phase of Tampa Is. 

G. C. Matson and F. G. Clapp, 1909 (Fin. Geol. Surv. 2d Ann. Rept.), Tampa fm. as 
here defined consists of 0 to 150 ft. of yellow to gray Iss., locally cherty, and 
greenish clay, and 1t Includes (descending): Greenish-gray clay, 15 ft [now 
agaigned to Alum Bluff group]; “Cerithium rock" (formerly called “Tampa ts.) 
40 ft,: "silex bed" (formerly called "Tampa silex bed"), 4 to 10 ft.; Is. similar to 
“Cerithium rock," 6 ft.; greenish clay, like top bed, 41 to G4 ft, It underlies Alum 
Bia group, and is regarded as contemp. with Chattahoochce fm. 

C. W. Cooke and S. Mossom, 1929 (Fla, Geol. Surv. 20th Ann. Rept). Name changed 
to Tampa Is., because fm. is chiefly Is., and redefined so as to tnelude the contemp 
“Chattahoochee fm." Early observers attempted to discriminate btw. the “silex 
bed" (also called “Orthaning pugner zone’ by Dall), the “Tampa 18,“ and the 
“Cerithium rock." Latterly the tendency has been to regamd these supposed sepa 


rate entities ñs merely different facies or parts of a single fui The Orthaulaa 


pugnar zone lies near top of the fm, 
Named for exposures at Tampa, where it underlies the town, aud at other 
places around Tampa Bay. 


iTampa group (broad sense). 

Miocene (lower and middle): Northern nnd southern Florida. 

W. H. Dall, 1802 (U. S. G. S. Bull. $4, pp, 112-113, 157, 335). The Mio. rocks of Fla. 
above those forming Chattahoochee group and below the upper foswiliferone bed at 
Alum Bluff I inelode in the croup which, from their oldest known typleal exposure, 
I name the Tampa group. This müy be divided into three seta of beds: (1) The 
Chipola beds (including Sopehoppy 1s., Orthaulen bed, Bailes’s "Infusorinl earth,” 
the White Besch sandrock, and Chipola marl (or lower bed at Alum Blut); 
(2) the Tampa beds (including Tampa 1&.»; and (3) Alum Blu beds, or wnfossii- 
iferous sand and clay strata intervening btw. Chipola marl and the upper fossilifer 
ous bed at Alum Bluff. 

Name nbandoned for Tampa fm. in narrow sense, which was later changed 
to Tampa. ls, 

Named for exposures on Tampa Bay. 


TTampa silex bed. 

Miocene (lower); Central Florida. 

Term used in some early repts to designate the very fossiliferous siliceous 
bed, 4 to 10 ft. thick, characterized by Orthaulaxy pugnas and included 
in middle part of Tampa Is. Has also been called Orthaulaw bed. Con 
tains in abundance the mineral silica (silex), “the most abundant con 
stituent of the earth's crust.” 

Named for exposures at Tampa. 


Tampanogos shales. 
See Timpanogos shales, 


TTanana schist. 

Pre-Cambrian: Eastern Alaska (along Tanann River). 

A. H, Brooks, 1900 (U. 8. G. S, 20th Ann. Rept.. pt. 7. pp. 468.460, 475, 483), 
Tanana schists, pre-Sil. widely distributed on Tanana River, much less metn 
morphosed than the gneisses, 

A. H. Brooks, 1911 (U. S. G, S, P. P. 70, p. 60), discarded this name for Bir 
Creek avhiet, the older term. 


Taneha sand, 

A subsurface sand, of early Penn. (Cherokee) ngo, in Okla., 0 to 60 ft. 
thick, lying lower than Bartlesville sand, higher than Burgess sand, 
and correlated with Tucker and Booch sands. Type region is Rogers 
and Tulsa Counties. 
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Taneum andesite. 
Miocene: Central Washington (Mount Stuart quadrangle). 


G. O. &mith, 1904 (U, 8. G. &. Mount Stuart follo, No, 106). Taneum andesite — 
Hypersthene andesite, including tufs and toff-brece as well as loose-textured 
lavas. Thickness 200 to 300 ft. Exposed over several sq. mi. on south branch 
of Taneum Creek, Of Mio. age. 

G. O. Smith and F. C. Calkins, 1906 (U. S. G. 8. Snoqunlmie folio, No. 139), gave 
thickness of T'uneum andesite as 0 to 1,000 ft. 

E, J. Saunders, 1014 (Wash. Geol, Surv. Bull. 9), gave thickness of Taneum andesite 
in Kittitas Co. as 300 to 1,500 ft 


Taneytown facies. 

Upper Triassic: Maryland, 

G. E. Dorsey, 1919 (Geol. Soc, Am, Bull. vol, 30, pp. 155-156). Taneytown facica.— 
Kasternmost facies of Newnrk system in Md.  Consists of (1) gray, pink, and 
red bighly arkosic sss, in places very micaceous, underlain by (2) “Potomac 
marble’ (course quartz egl or ls. cgl.) 


Probably named for occurrence at or near Taneytown, Carroll Co. 


Tuninul limestone. 
Upper Cretaceous; Mexico 
J. E. Brantly, 1924 (A. A. P. G. Bull, vol, 8, No, 1, p. 24). 


Tank volcanics, 

Quaternary(?) : Sonthern California (Kern County). 

A. C. Lawson, 1900 (Calif Univ, Pub, Dept, Geol, Bull, vol 4, pp. 431-462). 
Tank voleantes,—Andesitie lava Hows and tuff’, best exposed in vicinity of rail 
way tank 2 mi. below Tehachapi station, on Tehachapi Creek. Older than Cable 
fm, and younger than Atlas frm. 


Tank Hill limestone. 

Lower Ordovician (Chazy): Eastern Nevada (Pioche region). 

L. G, Westgate and A. Knopf, 1032 (U. 8. G. 8, P. P. 171). Tank Hill ls. —Lower 
part is gray fnegralned thin-bedded las. containing some conglomeratic beda; 
upper part la thicker-bedded Iss. and makes a line of high cliffs a little below 
Eureka gtzite; upper 50 ft. is shaly l8. and sandy sh Total thickness 450 ft 
Fossils [listed] are of Chazy age, according to E. Kirk Is in fault relation to 
underlying Yellow Lill 1&, and conformably overlain by Eureka qizite Named 
for exposures on W, face of Tank Hill, in Ely Springs Range 


Yanlajas formation. 
Eocene: Mexico. 
E. T. Dumble, 1018 (Calif. Acad, Sel. Proc, 4th ser, vol 8, pp. 129, 184), As- 
signed to Te 
W. A. Ver Whi 


, 1924 (Am. Jour, Scl, Sth, vol. 8, p. 485) Assigned to Ko, 


Tanner shale. 

Lower Triassic: Northeastern Arizona. 

C, [R.] Keyes, 1922 (Pan-Am. Geol, vol 38, pp. 250, Tanner ahates is 
ed to basal sh. beds of Moenkoplan series outcropping at Tanner's 
Crossing of Little Colorado River. Thickness 100 ft. 


name assig 


Tanners Hill red. (In Conewango formation.) 

Devonian or Carboniferous: Northwestern Pennsylvania. 

Name locally applied (J. F. Carll, 2d Pa, Geol, Survey Rept. I, 1875) to 
bed of red slh., 15 to 20 ft. thick, lying about 100 ft, above base of 
Conewango fm. in Warren Co, Pa, Is exposed on Tanners Hill, Warren 
Co. according to F. A, Randall (2d Pa. Geol Surv. Rept. I, p. 291, 
1883), 

K. E. Caster, 1934 (Bulls, Am. Pal, vol, 21, No. 71, p. 67). In Warren, Pa., region 


near top of Ellicott sh. memb. of Chadakoin stage fs a bright-red paint-rock layer, 
the so-called “Tanners Hill red" band much mentioned in Pa. réepts A red 
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layer 2 or 3 ft, thick occurs beneath Panama cgl. in Wrightsville and Lottsville 
region, just W. of Warren, Pa. This is presumably Tanners Hil red band 
[On pp. 78-79:] At Warren, Pa, Panama cgl. is believed to be represented by 
ous sparsely pebbled flags immediately above “Tanners Hil) red” band. 


the micace 


Tanner's Hill quarry rock, (In Conewango formation.) 

Devonian or Carboniferous: Northwestern Pennsylvania (Warren County). 

F. A. Randall, 1883 (2d Pa. Geol. Surv. Rept. L, pp. 297, 304-305, and well sèc- 
lions by J, F. Carll in same rept) Tanners Hill querry rock—Yellowish ss., 
partly maselve, partly false-bedded, 14 ft. thick. Is quarried in "Tanners Hill 
ection, Warren Ca, Lies 151 ft. above Tannere Hill red [sh.} 

K. E. Custer, 1934 (Bulls, Am. Pal, vol, 21, No. 71, p. 86) In Warren area the 
Bimber Run gl. memb. has been variousiy known, but chiefly ae the “Tanners 
Ji quarry rock” 


Tantalus conglomerate. 
Jurassic or Cretuccous: Yukon Territory. 


D. D. Cairnes, 1910 (Canada Geol. Surv. Mem. 5, p. 35). 


Tantalus basalt. 

Latest Pleistocene or Recent: Hawaii (Oahu Island). 

H, T. Stearns, 1035 (Geol. and gd. water res, Island of Oahim, Hawali: Div. Hydrog 
Mull 1). Tantalus volednies.—Basalt, clinker, balls, ete, overlying black axl 
("Diack sand") and erupted from Tantalus con Included in uppermost part of 
Honolulu volcanic series Iq. v.J. Occurs at Honolulu 


'U'antoyuea formation. 
Eocene: Mexico 
W, A. Ver Wiebe, 1924 (Am. Jour. Sel, 5th, vol. 8, p 487) 


Taosan series, 
A term introduced by C. [R.] Keyes to cover the oldest pre-Camb, rocks of 
N., Mex. Named for Taos Co, (See his Conspectus of geol. fms. of N. Mex, 


1915, pp. 4, 11.) 


Tapeats sandstone, (Of Tonto group.) 

Middle Cambrinn; Northern Arizona (Grand Canyon). 

L F. Noble, 1914 (U. 8. G. S, Bull 
ss.; hnsnl part eontnins lenses of cgl, having rounded pebbles. Thickness O to 285 
ft, In basal fm. of Tonto group Rests, with great visible angular uncon., on 
Dox ss, top fm, of Unkar group (Algonklan), and, in places, upon the still older 
Vishnu schist (Archean). Conformably overlain by Bright Angel sh Named for 
Tapeats Creek, below mouth of which, just N. of Shinumo quad., the bed of Colo 
rado River lies within this $5 


9). T'upen!is s9,— Brown abby, cross bedded 


Tappan moraine. 
Picistocene (Wisconsin stage) : Southeastern New York (Rockland County). 
J. B. Woodworth, 1905 (N. Y. State Mus, Bull. 84, pp. 92-94, pl, 2) Numed for 
development at Tappan, Rockland Co, 
Tur sands 
Upper Cretaceous: Canada 
R. G. McConnell, 1898 (Canada Geol, Surv., n, &, wol 5, pt. 1, pp 32D to 36D 
53D, 58D to SOD) Exact «yn, Dakota 
Tarkio limestone member (of Wabaunsee formation). 
Pennsylvanian: Southwestern Lows, northwestern Missouri, eastern Kansas, 


and southeastern Nebraska. 


SN. Calvin, 1901 (Iown Geol Surv. vol. 11, pp. 420, 422, 480-437).  Tarkhio 1$.—Ls., 
27 ft. thick, Interbedded with thin sh. beda, and lying about 125 ft. above Nodawauy 
conl. Constitutes second and last assemblage of les. in Page Co. Iowa. 

G. L. Smith, 1915 (Iowa Acad, Set. Proc, vol. 22, pp. 17-90, 273-282). Tarkio ts.— 
Yellow, blue, gray, and brown ls, and gray cale, sh, 6 to 12 ft. thick Underlie- 

k's Grove shales and overlies City Bluffs ab. 


MeKlsste 
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G. E, Condra and N. A, Bengston, 1915 (Nebr. Acad. Sci. Pub. vol. 9, No, 2 pp 
9-185), divided the rocks btw. McKissick Grove shales above and City Bulle shales 
below into (descending) ; do 1&, 12 ft. ; kl, 30 to 40 ft. ; Preston bs, 215 to 3 
ft.; sb., 17 to 21 ft. ; Fargo Is, 11 ft. ; sbh. 30 to 32 ft. ; Burlingame 1s., 5 ft. 2 in. ; 
sh. 8 to 12 ft; Rulo lw, 1 ft. 4 in. "They described Tarkio I$, ag consisting of 
(descending) z Is, 4 ft. 5 slo, 23 ft. 11 in; 15, Gim; sl, 6 1m. ; Is. 6 fn; sb, 16 in 
1s, 6 to 11 in. 

H. Hinds and F, €, Greene, 1915 (Mo, Bur. Geol. and Mines vol, 13, 2d ser.) Tarkio 
ls, is basal memb., of Wabsunsee fm. and same as "Barclay" Is. and "Wyekot" ls. 
and Greene hag littl doubt it is same ns Burlingume Is, 

J. L. Tilton, 1924 (Iowa Geol. Surv. vol. 29, pp 30-204), divided the Wabaunsee 
of SW. lowa Into (descending? McKiksick Grove sh., 91 to 93 ft.; Tarkio Le 
(restricted), 4 ft. ; ah. and soft 1s., 12 fr. ; Preston Is., 1 to 2 ft.; and included the 
kulo, Burlingame, and Fargo Iss, of Nebr, in Scranton sh 

G. E. Condrn, 1927 (Nebr. Geol, Surv. Bali. 1, 2d ser, pp. 57, 90). Tarkio Is. ia not 
game ng Burliugame Ia but Wee SO to 100 ft. above Barlingame Ia. Tt belongs to 
Wabsaunsee fm Lies 25 ft. higher than Emporia is, It overlies Willard sh. memb, 
and underilesa Pierson Point sh., the basal bed of McKissick Grove sh (This {a 
definition of Tarkio Ix. adopted by It, €, Moore and G. EZ Condra in their Oct, 19 
reviewed classification chart of Pens, rocks of Kang and Nobr, by Condra in bis 
1925 rept, and by Moore in his 1936 rept. See Kone-Nebr, chart complied by M. G. 
Wilmnarth, 19506,] 

kh. €. Moore, 1936 (Kana, Geol, Surv, Bull, 22, pp. 229, 230) 8, Calvin (lowa Geol 
Surv. vol. 11) applied T'arkio to rocks on ‘Tarkio Creek, N. of Coin, l'a 
Condra, who has carefully studiod type Tarkio, eoneludes the bode named Tarkio ty 
Calvin are unquestionably beds that have been called Emporia in Kans Hinds and 
Greene (1915) misidentified Burlingnme ls. ag Turkio Is, Since usng 

years has led to application of Tarkio to a la, that 14 not recognized at the locality on 

Tarkio Creek, N. of Coin, Iowa, and since it is desirable to use Turkio in its cur- 

rently understood sense, the exposures of the Tarkio on MUIL Creek, SW. of Maple 


* 


Co, Iowa. 


of past 20 


bill, Kans.. may appropriately be chosen as a new “type Joc," This procedure may 
at first seem anomalous, bat jt is theoretically and practically in accord with 
principles of good stratigraphy We follow the principle of usage in accepting 
Tarkio for the 1s. thus designated by Condra and Bengston (1915). "Thickness in 
vicinity of Maplebill 1-10 ft. Can be traced from Nebr, southward to northern 
Lyon Co, Kans., but no outcrops Identifiable as Tarkio have been found fnrther 8 


Tarouba shale. 
Kocene: Trinidad 


G. A. Waring, 1926 (Johns Hopking Univ. Studies in geol, No. 7, p. 43), 


Parrant formation 

Upper Cretaceous (Gulf series): Eastern Texas (Trinity and Brazos 
River regions) 

W. 8. Adkins, 1983 (Univ. Tex, Bull pm 239, 270, 425) Tarrant fm. (from 
W. L. Moreman’s unpublished description) Type loc, 1 mi. E. of Tarrant station, 
Tarrant Co. at crossing of St Louis San Franciaco & Texan Rallway over a 
tributary of Bear Creek Typical thickness 15 ft Consiste of x and brownish 
gray sandy clay and intermittent thin brownish Is, strata and i 
The basal stratum, which uncon. overlies Woodbine sand, tb a phosphatic pebble 
cyl Y to 6 in. thick ‘The top |» a parting of limonitic material less than 1 in. 
thick. Underlics Britton fm. Ine basal part of Eagle Ford. 


ale concretions. 


Tarryall formation. 
Carboniferous and Triassic (2) : Central Colorado (South Park region). 


G. A. Mullenburg, 1925 (Colo. Geol Surv, Ball, 31, pp. 12-25). |Tarryall fm. on 
map, Terryatt series in heading on p. 23, which includes Upper Tarryall fm. and 
Lower Torryatl fm.]. Upper Tarryall fm. consists of 6,000-- ft, of bright-red 
s, and variegated shales at top, becoming darker and more chocolate-colored 
at base, also gray sss. with pebbly streaks. Lower Tarryall fm. consieta of 3,000 


to 5,000-+ ft. of gray to reddish gritty ss. and interbedded sh, with pebbly and 
conglomeratic streaks, Difficult to separate from Upper Tarryal fm. The Upper 
Tarryall fm. is— Wyoming fm., and Lower Tarrynl] fm, i same as Maroon fm. 
Assigned to Penn. If Morrison fm. is present |t has not been separated from 
Upper Tarryall fm. Exposed in and around Tarryall Creek, Park Co, 
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Tar Springs sandstone. (Of Chester group.) 
Mississippian: Western Kentucky, southern Minois, and southwestern 


naiana 
D. D. Owen, 1856 (Ky. Geol Surv. vol. 1, p. 174 and pl, showing geol section of 
Hancock, Breckinridge, and Mead[e] Counties, Ky.) and 1857 (Ky. Geol. Surv 


vol 2, pp. 85-88). Tar Spring and Shot Pouch e4,—sSub-Carbdf. ss, DO to TO ft 
thick, forming cliff nt the Tar Spring, Breckinridge Co, Ky. Overlies Upper 
Pentremital and Archimedes Is, and is separated from overlying Millstone grit hy 
more than 258 ft. of shales, with interbedded thin Iss. and nt a soft = 
Occupivs same geologic horizon as Rock House ar. on head of Shotpouch Creek. 

A. D. Brokaw, 1916 (HL Geol. Surv. Extr. from Bull, 35), defined Var Springe as 
of SE. Hl (parts of Saline, Willinmson, Pope, and Johnson Counties) a 
seating of 150+ ft. of yellowish-brown ss., reddish in places, with locally n xh 
above the middle; underlying Menard fm. and overlying Sleüns Valley fm In 
Breckinridge Co., Ky.. it contains tar springs. [tSloans Valley was later dis 
carded for Glen Dean Is.| 

. Butts, 1917 (Ky. Geol. Surv., Miss. fms of western Ky, p. 112). Tor Springs as 
of Breckinridge Co., Ky.. underlies Buffalo Wallow fm. aud overlies Glen Dean I4 
[The Buffalo Wallow is~Clore, Palestine, Menard, Waltersburg, and Vienna fms. 
of western Ky. and SW. III.] 

S, Weller, 1920 (1l Geol. Surv, Bull 41) In Pope and Johnson Counties, IL, 
Tar Springe es. underlies Vienna Is. and overlies Glen Dean 1&, and Waltera- 
burg #8. separates Vienna Is. from overlying Menard 18, 


At one time Tar Springs ss. was believed to be sume ns tBlg Clifty 22, but 
latter is now known to be same as the older Cypress as. 
Named for Tar Springs, 3 mi. S, of Cloverport, Breckinridge Co., Ky. 


Taseko formation. 
Oligocene (?): British Columbia, 


J. D. MacKenzie, 1921 (Canada Geol, Surv. Summ. Rept. 1920, pt. A. pp. 52, 
FTassajara lake (7?) bed. [U. S. Geographic Board has adopted spelling Tassn 
jero. | 
Pliocene probably: Western California (Alameda County) 
J. G. Cooper, 1894 (Calif. Aend, Scl. Proe., 2d ser., vol, 4, p. 170) Taosafara take , 


hed.—Along a small branch of Walnut Cre in Alameda Co, N. of Liver 
jx a deposit which contains chiefly living species, and was formerly enlled Quat., 


ore 


but one extinct species bns been described from there, and ita high elevation 
nke bed, makes it probable jt may better 


nenrly corresponding with Contra Costa 
be called J^Ho. [Fossils listed.] 


Probably named for exposures on Tassajero Creek, Alameda Co. 


Tassajero formation. 

Pliocene or Pleistocene: Berkeley Hills, California, 

B. L. Clark, 1933 (Geol, Soc, Am. Bull., vol. 44, No. 1, p. 151), Mornga fault shows 
conclusively that Moraga series and Orinda and Siesta fms, are cut off at the fault, 
and that the continental deposits to E. of fault are younger than any on W. side 
of the fault. <All of these rocks, which are so well exposed on W. side of Moraga 
fault, nre buried beneath these Inter sediments on E. side. The continental beds 
on E. side of the fault bave thickness of over 4,000 ff, They contain no lovas, and 
tuf beds are lacking except in lowest portion of section exposed in an anticline 
W. of town of Lafayette. A sliver block along Las Trampas fault, which Is on 
SW. side of Lafayette, exposed welcular lavas which undoubledly waderlie this 

ction of Tater Pllo. deposits E. of Morage foult. Vertebrate f ls of Orlods and 
Siestan fms, of Berkeley Hills area place the fms. in Lower Filo, A limb hone 
of Hquus was obtained in the serles EZ. of Morag 
either as Upper Plio. or Lower Pleist. The name Tassajero fm. is proposed for this 
wertes of deposits. Type section is on SW. side of Mount Dlublo where it Is crossed 
by Tassajero Creek, It is probable Tassajero fm. includes beds of Middle and 
Upper Plio, and Lower Pleist, ase, 


s 


fault This places these leds 
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Fratalina group. 

Lower Ordovician, pessibly Cambrian, and (chiefly) pre-Cambrian: North- 
eastern Alaska (Yukon-Tanana region). 

L, M. Prindle, 1913 (U. 8. G. S. Bull. .pp. 937-38). Tatalfna group.—Anu aggregate 
of feldspathic fragmenta] rocks, including egis., ss&, and graywackes, interbedded 
with argillites which are in plnces altered to phyllites; considerable chert. Aa 
mapped [in Fairbanks quad.] includes some Is. which may or May not be an 
intezral part of the group. In White Minus region [in Fairbanks quad.] includes 
considerable greenstone in form of ancient tuffs and lavas lithologically similar 
to the rocks described ns undiff. greenstones but older than most of them. The 
croup is typically exposed in valley of Tatulinn River. Thickness probably several 
thousand ft. Rests uncon. on Birch Creek schist, and in White Mtns is overlain 
by ls, ranging In age from Ord. to Dev. Fossils indicate upper part of group is 
Ord. Lower part may be Camb., but provisionally the group is referred to Ord. 

J. B. Mertie, Jr, 1936 (U, S. G. S. Bull. 872) Upper part of Tatalina group of 
Prif ile is Middle Ord, nnd is here named Fossil Creek volcanics. Major part of 
group is preCamb., but it includes some Lower Ord. and possibly some Camb. 
It in here included in assemblage mapped as “undiff. pre-Middle Ord. rocks,’ 
which appear to be contemp. with part of Tindir group of pre-Camb. and Lower 
Camb. (7) sre. ‘fatalina group is therefore abandoned. 


Tatay limestone. 
Cambrian: British Columbia and Alberta. 
C, D. Walcott, 1913 (Smithsonian Mise, Coll, vol. 57, No. 12, pp. 334, 338). 


Tate member, (In McMillan formation.) 

Upper Ordovicinn: Central Kentucky to southwestern Ohio, 

A. F. Foerste, 1906 (Ky. Geol. Surv. Bull. 7, pp. 19, 212). Yate Inver belongs in 
upper half of Fairmount bed, 

A. F. Foerste, 1912 (Denison Univ, Scl. Lab, Bull. 17, pp. 18 ^49). Tate memb. 
Important, practically unfossiliferous arglil, section, O to 30 ft. thick, occurring btw. 
Fairview and MeMillan divisions of the Maysville, [In table on p. 23 and on p. 18 
Tate memb. is included in McMillan fm.] ‘Traceable from Casey and Boyle 
Counties in central Ky. to Adams Co., Ohio, 

A. WF. Foerste, 1924 (Canada Dept. Mines, Geol, Surv., Mem. 135, No. 121 geol, ser., 
p. 80, chart opp. p. 58). Bellevue (Tate) underlies Corryville and overlies Fair- 
mount Writer has assumed that Tate memb, corresponds to Bellevue, 


Derivation of name nor stated 


Tatet formation. 
Cambrian: British Columbia. 
L. D. Burling, 1922 (Geol. Soc, Am. Bull., vol. 33, p. 109). 


Tatina group. 

Ordovician und Silurian (7): Central southern Alaska (Mount McKinley 
region) 

A, H. Brooks, 1911 (U, 8, G. 8. P. P. 70, pp. 55, 69-73, map). Patina group.—8edi 
ments, dominantly cnic. but including considerable argill. and some aren, material, 
which form oldest known Paleozoic terrane of Mount McKinley region, Consist. of 
blue les, Interbedded with black carbonaceous argiliites and thin-bedded siliceous «x 
and cale. slates, along N. front of Alaska Range, Ord. fossils in argillites in lower 
part Upper part may be post-Ord. Thickness 4,000 to 5,000+ ft. Type exposures 
in upper basin of Tatinn Hiver, formerly called Roln River. Exposed on the river 
and traced to East Fork of the Toklat. Without deubt older than Tonsona group 


tlatman formation. 

Eocene (niddle?): Northern Wyoming (Bighorn Basin). 

W. J. Sinelatr and W. Granger, 1012 (Am. Mus. Nat, Hist. Bull., vol. 21, pp. 60-62). 
Tatman fm.—YXellowish shales, yellow-brown and gray 383, and mmeh lignite. 
Phickness 0 to GOO flo Except a few scraps of bone no vertebrate fossile found 
Invertebrate fossils suggest probably Eb., possibly Bridger. Named for Tatman Mtn 
Not found N, of Gray Bull River. Lies conformably on Lost Cabin fm. (of Wind 
River group), and is overlain by post-Tatman andesitic gravels [apparently Totman 
Mtn gravele of their 1911 rept]. = 
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Tatman Mountain gravels, 

Ol e (9): Northern Wyoming (Bighorn Basin). 

W. neinir and W. Granger, 1911 (Am. Mus. Nat. Hist. Bull, voL 30, pp, 88, 105- 
111), Vutmen Mtn gravele, 20 to 60 ft. thick, of Olig. (7) age (no fosalls), On 
Tatman Mtn overiic beds that may correspond to Uinta and Bridger fms, (Eo.! 
These gravels are tragments of a fm. now almost entirely destroyed by croston 


Tatonduk shales, 
Ordovicinn: Canada { Yukon). 
L. D. Barling, 1921 (Geol. Soc. Am, Bull., vol. 32, p. 128). 


'ratums sand. 
A subsurface sand, of Penn, age, in Tatums pool, Carter Co., Okla 
at depths of 1,200 to 2,800 ft. in the producing area. Thickness 125 ft. 
(See A. A. P. G. Bull, vol, 19, No, 3, 1935, pp. 401-411.) 


lying 


Tuunton clays. 
Name applied by J. B, Woodworth, 1896 (U. S. G. & 17th Aun. Rept.. pt. I 
p. 086), in heading, to Pleist. clays occurring near ‘Taunton, Mass, which 


were worked for brick, 
Tawas moraine. 
Pleistocene (Wisconsin stage): Northeastern Michigan. Shown on moraine 
map (pl 32) in U. S, G. 8. Mon, 53. Included in Port Huron mornin 
system. Named for Tawas, Tasco Co. 


Taylor marl. 
Upper Cretaceous (Gulf series): Central and eastern Texas, 
R. T. Hill, 1802 (Artesian Invest, Final Rept., pt. 3, p. T3, 52d Cong., 1«t ROSS., 8. Ex 
Dor 41, ph 3) Tawulor or Rrogysra ponderosa marlo—Chalky clays, 1,200 fi 


ra ponders,  Overlie Austin-Dallag chalk and under- 


thick, characterized by Ba 
lie Uppermoat or Glauconitie div. (Navarro fm.) of Cret 


Named for Taylor Prairie, central Tex. 


Taylor meta-andesite. 

Mississippian: Northern California (‘Taylorsville region). 

J. 8, Dilfer, 1908 (U. 8S, G, S. Ball, 353). Taylor meta-andesite.—Green, in. places 
slaty meta-andesite, more than 1,000 ft. thick. Occurs as lava flows, tufs and 
volcanic egl. Conformably overMes Arlington fm, and conformably wunderlies 
Shootly fm. 


Named for exposures around Taylor Rock, Taylorsville reglon, 


Taylor sandstone. (In Greene formation.) 
Permian: Northern West Virginia and southwestern Pennsylvania. 
R. V. Hennen, 1909 (W. Vn. Geol. Surv. Rept. Marshall, Wetzel, and Tyler Countie 
p. 175) Taylor ssx., 20 to 165 ft. thick, lies 100 to 150 ft. below Gilmore Is. and 
higher In section than Nineveh ss. Named for Taylor Twp, Greene Co., Pa. 
In some subsequent repts of W. Va. Geol, Surv. the name Taylor ss. has 
been applied to a ss. lying btw, Upper and Middle Rockport Iss. aud in 


other repts to a ss, lying btw. Middle and Lower Rockport Iss. 


Taylor Branch limestone. 
Pennsylvanian: Southeastern Nebraska und northeastern Kansas. 
See under South Fork ls. 


Taylors Ridge. 
A name applied (in table and without definition) by G. Little (Hdb. of 
Gu, Com, of Agric. 1876. p. 40) to the representative of Medina epoch 
in Ga. Placed above "Cincinnati shales” and below “Fossiliferous Iron, 

of Clinton epoch." 
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Taylorsville formation. 

Devonian; Northern California (Taylorsville region). 

J. S. Diller, 1892 (Geol. Soe. Am. Bull, vol 3, pp. 370-394). aylor[s]eilte slates, 
1,800 ft. thick Older than Arlington beds and younger than Montgomery ls. 

J. S. Diller, 1908 (U. S, G. S. Bull. 253). Taytoreviife fm.—Chietly slates and thin 
bedded sss., amoug which there are numerous small layers of Mae black chert or 
occasional less regular mas but at base there Js locally a fine 
greenlsh-erny cgl. with indistinct pebbles, and nene middle well-defined beds of 
light-colored qtzite, Thicknesa 1,800 ft Regts with probable uncon, on Mont- 
Eomery Is Is older than Arlington fm.. from which it ia separated by granite, 
Fossils not distinctive, but fm. is believed to be Dev. 


red ch 


Named for exposures on E. face of spur nbove the Is. about 1 mi. S. of 
Taylorsville, Plumas Co. 


Inylortown limestone, (In Washington formation.) 

Permian: Southwestern Pennsylvania (western part of Washington 
County). 

E, V, d'Inyllliers, 1895 (24 Pa. Geol. Surv, Summ, Fina] Rept. vol. 3, pt 2, p 
2577). Taylortown ta.—Cotmpact, massive ]&, 10 to 20 ft. thick, Lies 2 to 10 
ft, below Little Washington coal ut all exposures in western Washington Co 
Overlics Taylortown (Waynesburg “B” u of Rept. X). [Probably named 
for Taylorstown or Taytoratowa Station, Washington Co,,] 


Taylorville slates. 
See Taylorevitle fm. 


Tazewell substage. 
Pleistocene: Mississippl Valley. 
See under Mankato substage and Wisconsin stage. 
Tazewell loess 
Pleistocene: Iowa nnd Dlinols 
See 1935 entry under Wisconsin stage. 


Tazin series, 
Pre-Cumbrinn;: Alberta nnd Northwest Territories. 
€, Cameell, 1915 (Canada Geol, Surv, Summ, Rept. 1914, pp. 54, 59) ang 1916 
(Canada Geol, Surv, Mem. 54, p. 25) 


Teanaway basalt. 
Eocene: Central Washington (Mount Stuart und Snoqualmie quadrangles), 


G. O, Smith and B. Willis, 1901 (Am, Inst, Min. Engrs, Trans. vol 30, p. 350). 
Teanaway basatt.—Older than Roslyn ss. and younger than Swauk »; all of 


Eo. axe. 

G. O, Smith, 1903 (U. 8. G. S8. P. P. 19), Teaneaway basolt underlles Roslyn fm 
nnd rests with slight uncon, on Swauk fm. 

G. O. Smith, 1904 (U. S. G. S. Mount Stuart folio, No. 106), Teanmoty basalt 


is a series of lava flows with interbedded tufs; the basalt is black and very 
compact, Conformably underlies Hoslyn 
fm. (Mo.). 

G. ©. Smith and EF, C. Calkins, 1906 (U. S, G. S. Snoquntmic follo, No. 139), gave 
thickness ns 500 to 6,000 tt, 


(Eo.) nnd rests uncon, on Swauk 


Teapot sandstone member (of Mesaverde formation) 
Upper Cretaceous: Eastern Wyoming, 
V, H. Barnett, 1915 (U. 8 G. 8. Bull. 581, p. 113) [See 1915 entry under 
{Little Pine Ridge 39.) 


Teapot Mountain porphyry. 

Karly Tertiury (?) : Central Arizonn (Ray district). 

F. L. Ransome, 1919 (U. S. G. S, P. P, 115, p 126, pl. 45). Of the two varieties 
of quartz monzenite porphyry in Ray dist. the Granite Mtn porphyry occurs 
almost wholly in S, half of dist, while Teapot Min porphyry is characteristic 
of N. half Both are Intrusive Largest exposure of Teapot Mtn porphyry |» on 
ridge S, of Teapot Mtn amd W, of the metallized schist ares. 
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Teay formation, 
Pleistocene: Southwestern West Virginia. 
M, R. Campbell, 1900 (U. S. G. S, Huntington folio, No. 65) Teay fm.—Grave, 
sand, and finely laminated clay deposited by ancient Kanawha River. Thickness 
0 to 60 ft. Forms door of Teny Valley, Cabell Co 


Tecovas formation. (In Dockum group.) 
Triassic (Upper?) : Panhandle of Texas, 
€, N. Gould, 1907 (T. 8. G. S. W. S. P. 101, pp. 20-20). J'ecovas fm.—Largely 
shales Lower part more or less sandy sh., ehlefly maroon, lavender, yellow, and 
whit upper part dark-red or magenta sh. Thickness 90 to 220 ft. Lower fm 
of Dockum group. Uncon, overlies Quartermaster fm. and underlies ‘Trujillo fm. 


Named for exposures on Tecovas Creek, Potter Co. 


Tecuja beds. 
See Tecuya beds. 
Tecumseh shale. (In Shawnee group, Kansas.) 
Tecumseh shale member (of Shawnee formation, Missouri). 

Pennsylvanian; Eastern Kansas, northwestern Missouri, southeastern 
Nebraska, and southwestern Lowa. 

J, W. Beede, 1898 (Kans, Acad. Sci. Trans, vol 15, p. 28) Tecumsels al Fine- 
textured olive-colored shales, containing many ferruginous concretiona and occa 
sional beds of soft shaly ss. Thickness 75 ft. Basal part of Upper Coal 
Measures in Shawnee Co, Kans, Underlies Calhoun [Deer Creek] ls. 

The present generally accepted definition treats Tecumseh sh, of Mo. a2 a 
memb, of Shawnee fm., overlying Lecompton ls. memb, and underlying 
Deer Creek Is, memb, In Kans, the Shawnee is treated as n group 
and the Tecumseh sh. as a fm, G. E. Condra and R. C. Moore have 
divided Tecumseh sh. into 3 members (descending)—Rakes Creek ah., Ost 
I$, and Kenosha sh.; and Moore stated (1986) that to N. the upper bdy 
of their Rakes Creek sh. extends up to base of Rock Bluff ls. of Condra 
(See 1936 entry under Rakes Creek sh.) 

See Kans.-Nebr, chart compiled by M. G. Wilmartlr, 1986 

Named for exposures at Tecumseh, Shawnee Co, Kans. 


Tecuya beds 

Miocene (lower): Southern California (San Joaquin Valley). 

C. Stock, 1920 (Calif. Univ. Pub. Dept, Geol, Bull, vol, 12, No. 4). Tecuya beds — 
Land-laid beds in which red sss, and sbales nre most striking lithologle members 
but lavas and tufs are also present, Rests uncon. on Tejon fm. in immediate vicin 
ity of Tecuja [Tecuyn ] Canyon, in lower part of San Joaquin Valley, and is overlain, 
without evidence of uncon., by Monterey marine depoalts, presumably with Vaqueros 
fuuna. Lhe beds may be contemp, with part of Sespe fm. or may belong to Monterey 
ROTIOR. 

B. L. Clark, 1021 (Jour. Geol, vol. 29, pp. $86-614, and Proc, First Pan-Pacifle Scl 
Conf, pt, 2, pp, 801-818). The 7wouja beds are continental deposit» intercalated 
in marine Vaqueros group, and it seems to writer they are Jower Mio, rather 
than upper Olig. A 

G. C. Gester and J. Galloway, 19 (A. A. P. G. Bull, vol 17, No, 10, p. 1169), 1 
cluded Tecuya in Mio. but showed it as older than Vaqueros se 


Tegucigalpit. 
Upper Triassic: Honduras, 
C. Schuehert, 1935 (Hist. geol. Antillcan-Caribbean region, p. 358) 


Tehachapi marble, 
Southern California (Kern County). 
fl. G. Hanks, 1886 (Calif. State Min. Bur, 6th Ann. Rept. State Min. pt. 1, p. 23). 
Tehachapi marbte.—A large deposit of yellow breceiated marble situated 1$ mi. from 
town of Tebachapl, Kern Co, on road to Caliente, also 9 mi, W. of Tehachapi, in 
Bright's Valley. 
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Tehachapi formation. 

Quaternary (7) : Southern California (Kern County), 

A. C. Lawson, 1008 (Calif. Univ. Pub. Dept. Geol. Bull, vol. 4, pp. 431—462), Teha- 
chapi [m.—A great body of post-lacustrine course alluvium fo fresh, undecomposed 
condition, only slightly cemented. Thickness 250 ft. Younger than Cable fm. 

Probably named for occurrence near town of Tehachapi and in Tehachapi 
Creek Valley, Kern Co, 

Tehams formation 

Pliocene: Northern California (Tehama County). 

B. D. Russell and V. L. Vander Hoof, 1931 (Univ. Calif, Pub, Dept. Geol, Scl. Bull, 
vol. 20, No. 2, pp. 11-21). Tehama [m.—Nwne proposed by Mr. Russell. Consiste 
of 2,0004 ft. of massive pale greenish.gray to pale-buff sandy clays, which are 
usually tuffaceous. Intercalations of wand and gravel, often strongly croa#bedded, 
are present throughout. A massive coursegrained pumice tuff mem), (for which 
C. A. Anderson and R. D, Russell propose name Nomiaki tuff memb.) occurs nenr 
base. This same tuf memb, occurs near base of Tuscan fm., so that the two fms, 
must be iu part contemp. and they in fact interfinger, but their conditions of 
deposition afe in general dissimilar. The Tehama consists of floodplain deposita 
laid down on a comparatively low-lying land surface, while the Tuscan ia largely 
composed of aggls., presumably mad flows. The Tuscan fm, ls almost exclusively 
undesitic material derived from old volcanoes in La à region; the ‘Tehama, 
with exception of Nomlaki tu mermb. containa ouly à very subordinate amount 
of volcanic debris. The Tuscan fm. extends along E. border of Sacramento Valley 
from ents northward almost to Pit River and E, into Lassen Peak region. The 
Tehama fm. occurs on W, side of Sacramento Valley The Tehama fm. les, with 
uncon, and overlap, on Cretaceous Chica Shasta series, and js overlain discon., and 
locally with nngulür uncon., by Red Bluf fm. (Pleist.) Named for outcrops in 
Tehama Co, Strat. evidence indicates Tehama and Tuscan fms. are probably Milo, 
Vertebrate evidence (from above Nomlaki tuff memb.) Jadicates that both are Upper 
Middle to Upper Plio. 


Tehuacana member (of Kincaid formation). 

Eocene (lower): Eastern Texans 

G. D. Harris, 1896 (Bulis. Am. PaL, vol 1, No. 4, pp. 129, 155), In vicinity of 
Tehuacnna, Limestone Co., tbe Is. beda of the Midway axgrexate nt least 40 ft. 
They are overlain by yellowish and bluish, slightly argil. sandy layers, which so 
fur us observed are unfossiliferous. West of the College, aay 4 mi, yellowish 
cole, wanda occur 45 ft. of more below base of the Ix, (p, 129) [In correlation 
lable on p, 155 Harria placed Tehugcana ts. in middle Midway, and showed it aa 
overlnin by upper Midway sands to S. of Tebmacuna ond as underlain by lower 
Midway boulder clay to N. of Tehuacana, aud he called the upper Midway the 
Willa Point clays and sand, which is a restriction of Wills Point as used by others, ] 

F. B. and H. J. Plummer, 1928 (Pan-Am, Geol, vol, 49, p. 2897), divided Midway into 
sn upper zone of sandy clays and silts containing large concretionary masses, a 
middie zone of dark-gray ays, and a basal gone of yellowiah or butt gray clays nnd 
Clauconitic sands, and stated “that the lowest and middle divisions are In some 
paces separated by a Is. lentil known as the Tehuacagng b, nnd in other places 
by a layer of glauconitic sand,” 

P. B, Plummer, 1023 (Univ. Tex, Boll, i2, pp. 446, 532, 535, 536, 520, 041, 542, 544, 
545, 553) Tehuacone ts. lentit.—' Pop part of Pivgah memb, of Kinesid fm. Pro 
posed by Harris (1800) for the Midway Is, at ''ehuacans. Consists of 4 to 50 ft. 
ef coquina, oolite, compact indurated ell marl and ls. Extenda through Lime- 
stoue, Navarro, and Kaufman Counties. Type loc. is the abandoned quarry at 
Tehgacana, Limestone €». Underlies Wiis Point fm. [restricted]. 

J. Gardner, 1935 (Univ, Tex. Bull. 3301, pp. 22-26), excluded these beds fram Pisgah 
memb, and treated them as a distinct memb, enlled T'ehuacaua memb, of Kincaid fm., 
which she deserited as consisting of cule. glauconitle sands, characteristically indu 
rated with a calc, cement, the heavy glauconitic, highly fossiliferous, loosely indu- 
rated sands with or without phosphatie nodules, and all other equiv. deposits btw. 
top of Pisgah memb, (restricted) and base of Wille Point fm, The name Telhuacana 
“Is.” commonly applied to this unit is largely a misnomer, although it does contain 
intercalated sandy ls, lenses. Lower part of the Tehuacana ia typically exposed along 
W. face of scarp on which town of Telnacann stands. The higher horizons are 


D 


best represented in the quarry 44 mi. E. of the town About 72 ft. of section are 


151627?—38——5ü 
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included in the Tehuacana outcrops. About 20 ft. above base is oyster bed, and 
10 ft. higher is another oyster bed. Max. thickness of outcrop is less than 100 ft., 


but indicated thickness in well lozs approximates 200 ft 


fTehunenna formation. (Broad usage.) 
Bocene (lower): Eastern Texas, 
32 (Prel, ed, geal, map of Tex), applied Tehnacana fm, to lower 


Julin Gnrdner, 19 
part of Midway group and restricted Wills Point fm. to upper part of Midway 
eroup. 

F. B. Plummer, 1933 (Univ, Tex, Bull, 3232, pp. 532-533), The nume Tehuacana wax 
given by Harris to designate the Midway ls. at Tehuncenns, and is now in good 
usage nmong geologists for this le, lentil. Miss Gardner selected "Tehuscana Bluff 
(the steep hill just W. of town of 'Tehuaseana, Limestone Co.) as typical of 
Tehuacona fm. as used in prel, ed, of Tex. geol, map for all Midway deposits 
beneath Wills Point fm. [restricted], und this is best possible type loc. for basal 
Midway div, The name Tehuacana being in good standing among geologists for 
the Is. lentil, it seems best to apply a new name to the basal fm, of Midway group, 
in order to &vold confusion. Julia Gardner has proposed for it the name 
Kinowid fm 


Tejon formation. 

Eocene (upper): Western California. 

W. M. Gabb, 1869 (Calif. Geol. Surv. Pal, vol. 2, p. xiti, as reported by J. D. Whitney 
from unpublished paper by Gabb, and footnote by Gabb on p. 120), Div. B of 
Cret, of previous Calif, repis is here named Tejon group, from locality where it I» 
most strongly developed. This div. of the Cret. is peculiur to Calif. Is found 
most extensively developed in vicinity of Fort Tejon and about Martinez From 
latter locality it forms an almost continuous belt In the Coast Ranges to Marsh's, 
15 mi. E. of Monte Dinblo, where it sinks under San Joaquin plain. [t was also 
discovered at various points in E. face of same range as far S. ns New Idrio, 
and in summer of 1866, by Mr, Gabb, in Mendocino Co., near Hound Valley, the 
latter locality being most northern point at which it is as yet known, Is the 
only conl-producing fm. in Calif. Contains n large and highly characteristic serica 
of fossils, the larger part peculiar to itself, while a considerable precentage is 
found extending below into the next [Martinez] group, and several species still 
farther down into Chico group. [On p. 147 Gabb mentioned “beds intermediate 
btw. Tejon group and Martinez group W. of town of Martinez" but no such beds 
are mentioned 1n connection with definitions of Tejon or Martinez] 


In 1918 (Geol. Soc. Am. Bull, vol. 29, pp. 94, 281) the name Tejon fm. was 
restricted by B. L. Clark to upper part of the Tejon of previons usage, or 
to the beds containing a “typical Tejon fauna,” the uncon, underlying 
beds being named Meganos group. The U. S. Geol Survey uses the 
restricted definition of Tejon fm. The Eo. age of Tejon fm. has long 


heen recognized. 


See also under Domengine fm. 
Named for occurrence in vicinity of Fort Tejon, Kern Co, 


Tekonsha moraine. 
Pleistocene (Wisconsin stage): Soutbern Michigan Shown on moraine 
map (pL 32) of U. S. G. S. Mon. 53. Named for Tekonsha, Calhoun Co. 


Telegraph Creek formation. (Of Montana group.) 

Upper Cretaceous: Central southern Montana (Stillwater to Rosebud 
Counties region). 

W. T. Thom, Jr., July 6, 1922 (U. S, G. 8. Bull. 736% p. 38) Telegraph Creek fm — 
Yellow sandy sh. parted im middle by a thin hed of coneretlonary ss. whieh caps 
un escarpment, Less prominent layers of caneretionary wx, occur in. opper half of 
fm. Thickness 320 ft. Underlies Virgelle as. memb., of Engle ss. and overlies 
Niobrara sh. Fossils predominantly Montana types. They inchude several sp. 
found in Eagle mingled with forms usually found in Niobrara sh.. of latest 

Colorado age. Typically developed at bead of Telegraph Creek, T. 2 8, Rs. 28 and 
29 I], Crow Indian Res, 
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Telegraph Hiil sandstone, (In Franciscan group.) 
Jurassic(?): Western Callfornia (San Franciseo). 


Ik Crandall, 1907 (Am. Phil, Soe, Proc, vol. 46, pp, 3-58) Telegraph. Hill sa.— 
Ses. and shales very similar to the older San Bruno as. of the Franciscan. 

Thickness 800 to 1,000 ft Ix topmost fm. of Franciscan or Golden Gate series 
At the Potrero the fm, rests om the ji vers of the Francisean, which overlie San 
Bruno sg Named for exposures at Telegraph Hill, San Francisco 

A, €, Lawson (U. 8 G, & San Francisco follo, No, 193, 1914) mapped this ss. ns 


Varin sè. 


Telescope group. 

Lower Paleozoic (?): Southeastern California (Inyo County). 

I’, MneMurphy, 1950 (Econ, Geol, vol. 25, p. 311 and map). Telescope group.—Cons 
sista of 7 mapped units (descending): Redlanda dolomitic ta., Radelif fm., Sentinel 
dol, Witdrose fm., Mountain Girl cgl.-qizite, Middle Park fm., and Sour Dough 
dolomitio la. The Mountain Girl cxleqtzite overlies Middle Park fm. with 
dixcou.( 7), and the Sour Dough 1s. noncon. overlies Surprise fm. The names of 
these fms, are derived from geographic terms used in this [southern] part of 
Panamint Range, "he rocks have nearly all been metamorphosed to some degree 
In absence of diagnostic paleontologie evidence the age of all fms is open to 
question, ‘Tentative assignment to Lower Paleozoic has been made largely on 
lithologie grounds. "Phe rocks are undeformed. 

i. M. Murphy, 1233 (Calif, State Div. Mines, Rept. 28 of State Min., July-Oet.. 1082, 
pp. 220-550), redetined Telescope group, by including nt top a newly named fm. 
(Hunaunpah fm.) 1,5004 ft, thick The fm. overlying Telescope group is in this 
publication named Death Valley fm. It also is assigned to lower Paleozoic (?). 
Appears tò be tamed for Telescope Peak, S. part of Panamint Range, on and 
around which the fms. of the group are mapped 


Tellern (also Tellara) limestone. 
: Ceutrul northern New Mexico (S 


Pennsylvanian ( andia Mountains). 


C. (R,] Keyes, 1915 (Towa Acad. Sei, Proc., vol. 22, pp, 257-250; Conspeetus of geol 
fms. of N. Mex.. pp. 3. 11) [Telera on p. 3; Toara (às. on p. 11.) Uppermost 
exposed on E. flank of Sandia Range, Thickness 


gray ls. memb. of Madernn serii 
200 ft. [Derivation of name not givén,] 


Tellico sandstone. (In Blount groyp.) 

Lower Ordovicinn (Chazyan): Southeastern Tennessee and western North 
Carolina 

A. Reith, 1895. (U 
and ny calc. s 
eandy rock with strong red color, Southeast of Bays Mtn is 800 to 900 ft. thick 
nnd overlies Athens sh, and underiies Sevier sh, ; NW. of Bays Mtn is 250 to 500 
ft. thick and overlies Chickamauga Is. and underlies Sevier eb 


G, & Knoxville folio, No. 16, p. 4). Tellico 4%—Blulsh-gray 
amd sandy shales closely Interbedded, Weathers to porous 


According to C. Butts and E, O. Ulrich is of Chazy age. Is considered by 
A. Keith to be strat. equiv. of Moccasin Is. of E. Tenn., but according to 
C. Botts und E. O. Ulrich the Mocensin of E. Tenn. is all of Black River 

jin of SW. Va. is a facies of lower or Lowville 


age, and typical Moee: 
part of the Black River. 
Numed for exposures in cut on Tellico River, Monroe Co., Tenn. 


Tellowa formation. (In Pottsville group.) 
Pennsylvanian: Sonthern West Virginia and southwestern Virginia. 
M. R. Campbell, 1897 (U. S. G. S. Tasewell folio, No. 44).  Tellowa fm.—Inter- 
bedded ss, asd sh. with one large and several small coal seams, composing al] 
Carbf. rocks of Tazewell nren that overlie Sequoyah fm. Thickness 500 ft. Is 
similar in composition to Sequoyah fm., bot carries some larger conl seams 
[Type loc. not stated and unknown.) 


Telluride conglomerate. 
Oligocene (?) : Southwestern Colorado. 


W. Cross, 1001 (U. S. G. 8. Bull. 182, pp. 29-39). Telluride cgl.—Cl, free from 
voleanie materin] but containing pebbles of very hard sed, rocks of Mesozoic and 
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Paleozoic age and of schists, granites, and Algonkian qizites Thickness in 8il- 
verton quad. 1,000 ft. Overlies Dolores fim. uncon. and uncon, underlies San 
Juan series of igneous rocks, In previous rept colled San Migmel egL, but that 
name fs preoccupied. Named for exposures about town of Telluride and through- 
out Telluride quad, 


Temapache limestone, 
Oligocene: Mexico, 


E. 
Ww 


T. Dumble, 1018 (Calif. Acad. Scl. Proc., 4th ser. vol. 5, p. 146) Assigned to Tert 
A. Ver Wiebe, 1924 (Am. Jour. Sel, Sth, vol, & p. 404). Temapache beds assigned 
to Olig. 


Temblor formation. 
Miocene (middle): Southern California (Kern County), : 
P, M. Anderson 1905 (Calif. Acad. Sci. Proe., 3d ser, vol 2, pp. 168-187), Temblor 


bede.—'The entire series of Mio. sands and shales below Monterey whales In 
Mount Diablo Range, Thickness 1,500 ft, Include (descending) : 

"Button beds." 100 ft. (sandy beds charscterived by gront numbers of small 

discoidal sea urchins, Asfrodapets). 

Siliceons and clay shales with interetratified ss., 600 ft. 

Ses. with numerous fossi! species, S00 ft. 
Rest uncon. on Domijean sands In some places there js distinct overlapping 
of Monterey shales beyond borders of Temblor beta [Fosxils lixted. 
M. Anderson, 1908 (Calif. Acad. Sci. Proc, 4th ser, vol. 1-40) T'emblor 
beds,—C'nlc. beds, clay sh., sands, and gravels, with a egl. at base and 
containing typical lower Mio. fossils. "Thickness 450 to 550 fi The "Reef bed" 
of former rept [which was fncluded in fCoalinga beds] is properly a part of 
Temblor beds. Rest uncon. on Ollg.(7) organic shales, which in former rept were 
thought to be Mio. and were called Monterey shales, and which overlie Domijean 
bonds, Strat, and faunally “Vaqueros ss." agrees with Temblor beds and is without 
doubt to be correlated with the Temblor of Mount Diablo Range 
P, Smith, 1910 (Jour. Geol, vol 18, No. 3). Temblor s5,—'"Pype Temblor is 
younger than type Vaqueros, and carries fauna like that of Ocoya Oreck dede 
The Temblor fauna carries Turritella oeoyana and other fossil, while the older 
or type Vaqueros is characterized by Turritella inegzana fauna True Vaqueros 
is absent in Coalinga region, the type section of the Temblor, and true Temblor ts 
absent in Salinas Valley, the type region of the Vaqueros, True Temblor under 
lies the diatomaceous Monterey sh. ‘ 
M. Anderson, 1911 (Calif. Acad. Sci. Proc, 4th ser, vol. 8, pp. 17+) Temblor 
groeup.—[Describes these deposits in Kern River reglon nnd the part of Mount 
Diablo Range that is locally known as “Temblor Mtns.” ] Chiefly marine, but 
locally contains a fresh-water or brackish-water facies Thickness ranges up to 
1,760 ft. Correlates with Ocoya Creek beds. If Monterey is present it cannot bo 
separated from Temblor group. The more shaly part is nearest the base, and the 
beds become coarser toward top, though clays are distributed throughout the 
column. Called “Vaqueros” by Arnold nnd others. Uncon. underlies Kern River 
group and rests uncon. on granite, 


. M. Anderson and Bruce Martin, 1914 (Calif, Acad, Sei. Proc, 4th ser, vol. 4, pp. 


31-51), Temblor (Vaqueros) bede—[Gives details of tbe beds] Thickness 500 
to 2,500 ft. in Temblor Basin nnd San Juan dist. Uncon, underlies Monterey sh 
and uncon. overlies granite. It has yet to be shown that the so-called Vaqueros 
beds of Salinas Valley are older in time than the Temblor deposit» at base of Mio 
in the Great Valley. 

L. Clark, 1921 (Jour, Geol., vol. 29, pp. 586-614). The Monterey series contains 
two fairly distinct but elosely related faunas, the upper the Temblor group or 
Turritella ocoyana. zone, the lower the Vaqueros group or Turritella inezana sone. 
A very large percentage of Vaqueros species is common to the Temblor The 
marine Temblor includes the middle Mio. land fm. locally known us the By Blue 
The Temblor group corresponds to “Salinas sh." and “Monterey ah," of other 
repte, but is older than Maricopa sh. and Briones ss In most places it uncon. 
overlies Vaqueros group and uncon, underlies Santa Margarita fm 

L. Clark, 1930 (Geol. Sor. Am. Bull., vol. 41, pp. 751-710) Faunas of Vaqueros 
and Temblor horizons have always been found in same wequenee, and though 
they ure very different they occur in similar facies of deposition farkeosic ssa). To 
N, the Temblor is conformable on underlying Vaquerce; in southern Calif, there 
fs well-marked uncon. btw. them. 
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The present generally accepted definition of Temblor fm. applies the name to 
the deposits that Include the Turritella ocoyana zone, of middle Mio, age 
and younger than Vaqueros fm. (T'urritella inevana zone), of late lower 

age, H. G. Schenck, however (A. A. P. G. Bull, vol. 19, No. 4, pp. 

534, 1935), considers lower part of type Temblor is = upper part of 


Vaqueros at its type loc 
Named for exposures on Temblor ranch, in MeKittrick dist, Kern Co. 


Temecula Canyon granite 
Aget?) ; California, 
W. A Goodyear, 1889 (Calif. Rtate Min. Bur. üth Ann. Rept, p. 149). 


Temeseal formation, 

Recent: Western Californian (San Francisco region). 

A. C. Lawsóh, 1914 (U. 8. G. S. San Francisco follo, No. 193). Temescal fm.— 
Secondary alluvium derived from main alluvial embankment of Ban Antonio fm 
in course of its degradation, nnd consisting of same kind of material, namely, 
fragments of Mesosole and Tert. rocks. Thickness varies up to 18 ft. Rests uncon 
on marine Merritt sand, of Pleist. age Named for development along Temescal 
Creek, Alameda Co 


l'emesenl porphyry. 
Late Jurassic( ?) : Southern California {Riverside County). 
P, H. Dudley, 1922 (Geol, Soe, Am. Bull, vol, 43, No. 1, p. 223). Temescal porphyry.— 
Extensive dacite porphyry im part of Riverside Co. btw. towns of Riverside and 
San Jacinto and Corona and Elsinore. Younger than Elsinore series nnd older than 
Alberbill clays (Booene) [Dudley gave full description in Calif. Jour. Mines 
and Geol, vol. 31, No. 4, 1935, pp. 401, 496-500 (and map), and assigned it to 
Inte Jurassict?).] 


{Temiscamian series. 
+Temiscuming series, 
Variants of ?Timiskamian series, 


Temisconata group. 
Silurian (Niagaran): Quebec, 


fi, W. MeGerrigle, 1984 (Quebec Bur. Mines Ann, Rept. 19% 


Temperance River group. 

Pre-Cambrian (Keweenawan): Northeastern Minnesota. 

R. D. Irving, 1888 (U. 8. G, 8. 34 Ann, Rept, pl 14, pp. 143-146). T'emperanco 
River group.— Succession of very distinctly and thinly bedded fine-grained diabaaea 
and melaphyrs, with strongly developed amygdaloids, and several seams of detrital 
matter, in shape of red shaly ss. and cgl. one sa. exceeding 200 ft. thick; toward 

base some Ianyers of dense ashbed diabase and dinbase porphyrite. Thickness 2,500 
to 3,000 ft. Overlies Beaver Bay group. Included in Keweenawan series. Mapped 
slong Temperance Hiver. 


Temperance River member. 

Pre-Cambrian (Keweenawan): Northeastern Minnesota. 

A. H. Elftman, 1898 (Am. Geol., vol. 21, pp, 90-109, 175-188). Temperance River 
memb, of Keweenawan series includes greater part of Agate Bay group, the eastern 
end of Duluth group, and all of Temperance River group of Irving. It consists of 
(1) diabase and dinbsse porphyrite with interbedded s83,; (2) basie and interme- 
diate surface tows with interbedded «*,; and (3) 1004 ft, of cgl. and qtvite at 
base. Rests uncon, on Red Rock memb., which waa namod for ite persistent red 
color and which consists of intrusives and equivalent effuslves, associated with St. 
Louis Hiver gabbro and parts of Lester River and Beaver Bay groups of Irving. 


Temple Bar conglomerate. 
Pleistocene (early): Northwestern Arizona. 
W. 'T. Leo, 1908 (U. S. G, S, Bull, 352, p. 17) Temple Bar col—Sand and gravel 
having wide distribution in western Aris., in the Colorado and other valleys of that 
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region, Alling low places generally to an altitude of 3.000 ft. or more. Typically 
exposed near mouth of Virgin River at Temple Bar [NW, corner of Mohave Co,] 
where it consists of slightly consolidated sand and gravel exposed in nearly per 
pendicular cliffs, in whieh are included sheets of basalt. Where exposed alon: 
Colorado River |t Is evidently a river deposit, but It mer laterally into deposits 
of angular mtn wash in some pla and possibly into lacus 
tests uncon, on Greggs breccia and older fma, and ls aygarentiyeein age to the 
widespread detrital accumulation filling the low places of the Southwest generally 
and forming the desert plains of Ariz. and parts of southern Calif. No fossis, and 
nt present no means of definitely correlating with other fms. In composition, geo 
logie and physiographic relations, and genern! appenrance is similar to Gila egl 
but grenter part of Temple Bar egl, is usually not so well consolidated as Gila 
cgl., although in places, especially where the older portions are exposed, if is a» 


trine deposits in others 


firmiy cemented. Assigned to early Ploist 


s think this deposit may include some Plio, as does Hu 


Some geologi 
Gila cgl. 


Temple Butte limestone. 

Devonian (Upper 7); Northern Arizona (Grand Canyon) 

C, D. Walcott, I8S9 (Geol Soc, Am. Rull., vol. 1, p. 50). Temple Rutte is., 0 to 94 
ft. thick, of Dev, age Underles Redwall pb (Carbf;) and overlies Tonto in Grand 
Canyon of the Colorado but is in places entirely absent, either through erosion or 
nondeposition, and where absent Redwall I», rests on Tonto group 

N. H. Darton, 1910 (U. 8. G, S, Bull 495), Temple Butte (@—Purple and cream- 
colored Is. nnd ss., 0 to 100 ft. thick, 

Named for Temple Butte, 3 mi. S. of junetion of Little Colorado River with 


Colorndo River. 
Tempoal shale. 
Eocene ; Mexico, 
E, T. Dumble and FE. R. Applin, 1924 (Pan-Am, Geol, vol. 41, June, pp. 330, < 


Tenejapa formation 

Tertiary: Mexico. 

W. A. Ver Wiebe, 1935 (Pan Am. Geol, vol 44, p. 134). 
l'enistipa limestone. 

Oretaceous (7): Mexico 


A. Helm, 1926 (Eclogae geol. Helvetise, vol, 20, p. RAD 


Tenley formation, 

Pliocene (?) : District of Columbin. 

€. K. Wentworth, 1030 (Vn. Geol, Surv. Bull. 32, p 
defined ty W. B. Clark in 1915 includes a considerable part of the te 
deposits formerly called Lafayette in Wash. region It has become apparent, how 
ever, that other parts of former Lafayette fm, could not be Incladed In Bronidbyvrine 
of Clark. As result of field studies in 1021 and 1922 writer divided [unpublished ?] 
former Lafayette fm. of Wash, region into (1) an older and higher terrace and 
gravel fm., the T'entey fm., from Tenleytown, D. €, nnd (2) a younger and lower 
terrace and grave] fm., the Brandywine of Clark, As the Tenley terrace is not pre 
served on the Coastal Plain in Wash, area it will not be described In thie rept 


Term Rrandyiwine fm. as 


rence surface 


Foregoing is only known use of Tenley fin, Whether the deposit corresponds 
to Bryn Mawr gravel is a debated point 


Tenmile granite. 
Pre-Cambrian ; Southwe: 
W, Cross and E. Howe, 1905 (U. S. G. & Needle Mtns folio, No. 131}. Tenmile gran 
(te.—Pink and gray biotite granite, Intrudes Archean schists, but does not intrude 
the Algonkian rocks. Named for Tenmile Creek, which enters Animas River RE 
of Suowdon Deak. 
Was assigned to Algonkian by E. S. Larsen in U. 8. G. S. Bull. 843, 1933. 
The terms "Algonkian system" and “Archean system" were discarded by 


ern Colorado, 
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U. S. Geol. Surv 
in Front Range granite group and a 


“vy in 1984. For 1925 Colo. geol. map this £m. was included 


ened to pre-t ‘amh 


tTenmile sands. 

Pleistocene: Southern Sonth Carolina (Charleston County). 

E, Sloan 1905 (8, C, Geol. Surv, geognostic map of S. C., advance copies; published 
in 1908, in S. C. Geol, Surv., ser, 4, Bull, 2); 1907 (Summary of mineral 
resources of S, C., pp. 12, 20). Wi these white clays [Hampton] aceumuloted 
in good bodies in elevated spots, along a favored zone, the argill silts which 
were deposited more southerly appear in places interbedded im thin seams with 
fine varicolored sands, wuserecating (rom 20 to 40 ft. in thickness. ‘This appenrs 
to have been associated with the formation of an outer reef, barrier, or ridge, 
designated Ten Mile sands, on seaward slope of which the murine Pleist. deposited, 
The Ten Mile sands Include a capping of reddish loam, which probably represented 
the terminal expression of the Hampton red clays Very One grained pure-white 
eolian sands accumulated over the Ten Mile sands, Is n fresh-water deposit. 

C. W. Cooke personn] communication, 19350. The beds deseribed are a facies of 
Talbot fm 


Named for exposures at Ton Mile Hill on Charleston-Lanes Railway 
(A, C. L. R. R.) and at Ten Mile Hill, on Charleston-Branehville Railway 
(S, C, R. R.), Charleston Co. 


Tenmile limestone. (In Greene formation. ) 
Permian: Southwestern Pennsylvania (Washington and Greene Counties). 
J. J. Stevenson, 1907 (Geol Sor Am. Bull, vol 18, pp. 97, 105).  Ten-mile Tà 
Lies in interval btw. Pursley coal and Boyd conl and near base of Greene fm 
Is No. VII of vol. K Lies 14 to 40 ft, above Upper Washington Is. and 19 to 
95 ft. below Rogersville le. Is thick in Washington Co. but rarely more than 3 ft 
thick in Greene Co Te usually earthy 


Tenmile River beds 

Pennsylvaniun: Sontheustern Massachusetts and eastern Rhode Island, 

J. B, Woodworth, 1899 (U. 8. G. 8, Mon. 33, pp. 164-173). The Rhode Island 
Coal Measures E, of Providence and Seekonk Rivers far as X. bank of Tenmile 
River afford characteristic exposures of slightly altered as., pebbly beds, and shales, 
Coal bns been found In bed of Tenrlle River | Mase | These strata may for 
reference be denoted Tenmile River beda. Sclong relatively high In the Coal 
Measures, but mayer upper part of Cranston bede of R, I Lie 1,000 ft, lower 
stratigrapnieally than Seekonk beds 


"l'ennessee sandstone. 
Pennsylvanian: Western Arkansas coal fleld 
A. J. Collier, 1907 (U. S, G. S. Hull, 326, p 19) Lower ss, memb, of Fort Smith 
fm. js» typically exposed in nnewsee  Hidge, Sebastian. Co, and from this 
occurrence has been locally called "Tennessee as." Ir is 20 to DO ft, thick, hard, 


flaggy, nnd. ripple-marked 


Tennessee marble. 
Commercial term for Holston ts. of Tonn., which is largely of red color. 


"lennesseenn system. 

E. O. Ulrich, 1905 (U. 8. G. & P. P. 26, table on p. 24), divided the Misa. rocka of 
Ky.-Tl fluorite dist, into 2 major divisions (the rank of which was not 
indicated). The upper, designited Tennesscean, included the Chester and Meramec 
groups (the latter including Warsaw), nnd the lower, designated Waverlyon, 
included Osage nnd Kinderhook groups He stated thut he would explain his 
classification In a paper in preparation. 

S, Weller, 1907 (NL Geol Surv. Ball, G, p. 2%), quoted Ulrich's 1005 table and 
stated: The 2 major divisions of the Miss made by Ulrich, tbe Waverlyau and 
the 'Tennesseenn, are of doubtful utility, in TH. at least; if they are to be 
retained at all the dividing line btw, them, us also the Jine btw, the Osage group 
nnd the Meramec group, should be shifted so ag to include Warsow fm. in the 
Osage 

E, ©. Ulrich, 1911 (Geol Soc, Am. Bull, vol 22, pp. 951-582), used Tenneseccan 
system and Waverlyam system, to include the rocks desizuuted by those names 
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In his 1905 publication, and explained why he regarded the assemblages ns 
“systems.” His quoted explanation is also published in U. &. G. S. Bull. 769, 1925. 
S. Weller, 1920 (Jour, Geol, vol. 28, pp. 415-416). There i» no basis for recogni 


tion of so-called Waverlyan and Tennesstean as systems, 


TTennessee River group. 
See Harpeth and Tennesace River group. 


Tennessee River gravels. 
Pleistocene: Western Kentucky. 
R. H. Loughridge, 1888 (Ky. Geol. Surv. Rept. Jackson's Purchase region). weneerecc 
River gravel, basal Quaternary fm. Overlies Lagrange group 
F. J. Bohs, 1907 (Ky. Geol, Surv, Bull. 9, p. 67). Tennesaco Rive ovaveta-— 
White gravels nnd clay, 20 to 110 ft. thick, composing lower part of Lafayette 
fm. Underlies Paducah fm. (upper part of Lafayette) and overlies Penn 


Probably named for exposures along Tennessee River. 


''Tennesseic, 
A variant of 7Tennesseenn system, 


Tennison Creek shale. 

Pennsylvanian: Eastern Kansas. 

R. C. Moore, 1982 (Kans. Geol. Soc, 6th Ann, Field Conf. Guidebook, pp. 90, 97: 
[See under Swope fm.] 

J. M. Jewett, 1032 (pp. 90, 100, 104 of book cited above). Tennison Creek sh 
is proposed for the strata overlying Schubert Creek Is. and underlying Critizer 
l5, all members of Swope fm. Tennison Creek sh, is generally less than 5 fi 
thick, yellow, locally fossiliferous, and contains local thin Is. beds; i$ quite dark 
in a few places. Named for Tennison Creek, in. W. part of Bourbon Co 

R. €. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. S0), discarded T'ennison Creek sh 
It appears to be included in his Bourbon fm., as he stated Critzer ls. occurs near 
top of that unit. 


Tensleep sandstone. 

Pennsylvanian: Wyoming (rather widespread). 

N. H. Darton, 1904 (Geol. Soc. Am. Bull, vol 15, pp, 394—401),  Tenaleep as 
White ss., 50 to 200 ft, thick, Underlies Chugwater fm. and overlics Amsdem fni. 
Named for exposures in walls of lower canyon of Tenslecp Creek 

T'Tentaculite limestone. 

Silurian (Cayugan): New York. 

W. W. Mather, 1840 (N. ¥. Geol. Surv. 4th Rept. pp. 237-938).  Underlies Pen 
tamerus Is. [Coeymans ls.| and overlies Water Iss. [Rondout ]s.]. 


Paleontologie name (from Tentaculites) for ls. later named Manling ta, 


tepee zone, 

A zone, 5002 ft, thick, in Pierre sh. of eastern Colo, that is characterized 
by hard cale. concretions which form “tepee buttes.” These “tepee buttes" 
occur at horizons in the Pierre varying from 750 to L300 ft above its 
base, 

Tepetate formation. 
Tertiary; Mexico (Lower Californin). 
A. Heim, 1922 (Geol, Mag., vol, 50, p. 534). 


Tequepis sandstone. 

Miocene: Southern California (Santa Barbara County). 

R. N. Nelzon, 1924 (Geol Soc. Am. Roll, vol, 35, pp. 166-167). Teguepie s2.—Top 
fm, of Monterey series in upper Santa Ynez River region, Is younger than Salinas 
sh., nnd uncon, below Fernando Plo. 

R, N, Nelson, 1925 (Calif, Univ. Pub, Dept. Geol. Bull., vol. 15, No. 10). Tequepis 
&5,—Fine-zvained light-gray feldspathic and tuffaceous ses, in places interbedded 
with thin layers of brown bituminous sh., and with 100 ft. of diatomaceous sh. at 
top. Characterized by abundance of brown fish scales, Max. thickness 1,000 ft. 
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The massive cream-gray tuff that overlies Salinas sh. of N. side of Santa Ynez 
River ?4 mi. E. of Redrock Canyon ia considered to be part of Tequepis ss. The 
Tequepik is a unit of rather limited extent, overlying Salinas sh. in W, part of the 
dist, ulong Santa Ynez River. Is top fm. of Monterey group, which is uncon. 
overlain by Fernando Plio. Named for development on Tequepis rancho. 


Terlingua clay. 
Upper Cretaceous (Gulf series) : Western Texas. 
J, A, Udden, 1907 (Univ. Tex, Bull, 93, pp. 17, 41). Terlingua beda —Yellowtsh 


white indurated stratified chalk, gradually changing upward to impure gray 
e, until it is a true clay; the uppermost 


marl, which becomes less and less cal 
Clays contain some thin layers of concretionary Is. and cale. sss, Thickness 1,250 
ft. Grade upward into Rattlesnake beds [Aguja fm. of present nomenclature] 
and grade downward into Boquillas flags Correapond to Austin chalk and Taylor 
maris of Austin region. 

W. S, Adkins, 1933 (Univ, Tex. Hull, 3222, pp. 271, 472), restricted Terlingua to 
the equiv. of Austin chalk, and culled the overlying beds Zwytor marl and the 
underlying beds Boquillas. 


The U. 8. Geol. Survey at present uses the name ns defined by Udden, but 
calls the fm. Terlingua clay. 

Named for exposures along Terlingua Creek, Brewster Co., in Terlingun 
quad. 


Terra Blanca formation. 

Quaternary: Panhandle of Texas (northern part). 

R. T, Hill, 1890 (Am. Geol.. vol. 5, p. 69). The bottom of great valley of Canadian 
Hiver through the Staked Plains, which for convenience I bere term the Older 
valley of the Canndinn, is but slightly concave, almost a plain Itself, and covered 
with an extensive detrital fm. of cale. pan, accompanied by siliceous pebbles, 
much worn and rounded, For this fm. I have proposed the name Zerra-Blanca, 
used by Mexican inhabitants of the valley. Overlics Red Beds. 


Terra Cotta series. 

Devonian(?), Silurian, and Ordovician: Southern Alaska. 

J. E. Spurr, 1900 (U. S. G. S. 20th Ann, Rept., pt. 7, pp. 150—157, 180). Terra 
Cutta series,—hHenvy-bedded impure lsa., alates, and arkoses, with probably some 
volcanic roc ; heavily folded and cut by intrusives. Conformably underile Tordrillo 
series. May be of same age as Skwentna serios (Jurassic?), but differs litholog! 
cally. [Named for Terra Cotta Mtns] 

The rocks of area described include Ord, SiL, and Dev,( 7) beds 


Terra Nova. 

A time term for middle part of Lower Camb. Introduced by C, D. Walcott 
in 1888 (Nature, vol. 3& p. 561) and assigned to basal part of Lower 
Camb. Later (Am. Jour, Sei, 3d, vol, 37, p. 383, 1889) assigned by him 
to middle part of Lower Camb., and still later (Walcott, U. S. G. S. 
10th Ann. Rept., p. 548, 1890) replaced by Placentia. 


'Terranovan, 

Pre-Cnmbrian and later: Newfoundland and New Hampshire. 

T, $. Hunt, 1870 (Am. Jour, Scl, 2d, voL 50, p. 87) From these investigations of 
Mr. Alex. Murray we learn that btw. the Laurentian and the Quebee group there 
exiate several thousand ft. of strata, including soft bluish-cray mica slates and 
micaceous lse. belonging to Potsdam group. besides a great muss of whitish 
granitoid mica slates, whose relation to the Potsdam is still uncertain. To the 
whole of these we may perhaps give the provisional name of Terranovan series, 
in allusion to the name Newfoundland. 

T. S, Hunt, 1871 (Am. Jour. Sci., 3d, vol, 1, p. 182). The series of micaceous schists 
with interstratified gneisses which I have elsewhere (this Jour. July 1870, p. 87) 
designated Terrancran serice (the White Mtn series) are, in present state of 
knowledge, supposed to be newer than Huronian, to which I refer the crystalline 
schists with associated Serpentines and diorites of Green Mtns, 

T. 8, Hunt, 1872 (Am, Ass, Adv. Sci, Proc, 20th meeting, p. 32). The peculiar 
rneisses and mica schiste of White Mtn series appear to be developed to great 
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extent in Newfoundland, which has led me to propose for them the name Perra- 
novam system. 

€, D, Walcott, 1899 (Geol, Soc, Am, Bull.. vol, 10, p, 2189), T Hunt (Am. Jour 
Scl, 3d, vol. 1, 1870, p. S7! gave natae Terranovan to the atrata btw. Laurentian 
irneismes and the fossiliferous Camb. strate. Later (Chem. and geol. essays, 1875, 


ic series and did not consider the 


p. 194) he restricted the name to the gneis 
upper series. Avalon is now proposed for the fms, btw. basni beds of Camh nd 
the Archean gneisses of Newfoundland. Type loc. is Avalon Peninsula. 


Terra nove is Latin for Newfoundland. 


Terry Hmestone, (In Hinton formation.) 
Mississippian: Southern West Virginia, 
€. E. Krebs and D. D. Terts, Jr. 1916 (W, V 
Mercer and Summers Counties, p. 68) Terry 19.—G 
1 ft, thick at Terry, Raleigh Cù., where it lies 346 ft, hel 
nnd is underlain by nn undet, thickness of Manch Chunk strata 
R. V, Hennes and D. D. Toets, Jr., 1919 (W. Va. Geol. Surv. Rept. Fayette Co.. pp. 113 
3 Terry ts, Wes 10 to 14 ft. below Princeton cgl., the intervening beds being 
sh. |loter named ferry *h.]. Author believes Terry Ts. is same as Upper 


. Geol, Surv, Rept. Raleigh and western 
y 1s, with marino fossils, 
top of Mauch Chunk ah 


Hinton Is, of Krebs. 


Terry sandstone member (of Pierre shale), 
Upper Cretaceous: Central northern Colorado (Larimer County) 
M. W. Ball, 1924 (A. A. P. G. Bull, vol. 8, No. 1, pp. 81-57). Terry as. war named 
and mapped [unpublished repts] by A. T. Schwennensen, E. W. Krampert, and © H 
Henley It ia 16 ft. thick, lies 004 ft. below Rocky Ridge xa and 
Hygiene ss. Forms part of the istand tn Terry Lake and niso helps to form two 


5 ft. above 


of the promontories jutting into the lake, [See 1924 entry under Hywiene sa.) 

K. F. Mather, J, Gilluly, and R. G. Lusk, 1928 IU. S, G, & Bull, 796B) Terry as 
memb, of Pierre sh, ia O to 20 ft, thick, Iles 200 to 400 ft. above Hygiene aà., and 300 
to 600 ft, below Rocky Madge ss Cloxelv resembles Hygiene 5& but is much thinner 


and not nearly so persistent nloug the strike of the beds. 


Terry shale. (In Hinton formation.) 

Mississippian: Southeastern West Virginia and southwestern Virginia 
(Tazewell County). 

D. B. Reger, 1026 (W. Va. Geol. Surv. Rept. Mercer, Monro, ar 
pp 30) Terry sh, —Greenish-brown sandy sh, with occasional lentils of conl 
and strenks of red sh, Contains plants. Thickness 10 to 50 ft. Top memb. of 
Hinton group [fm.] Overlies Terry 1s. and underlies Princeton cel. or x Named 
for association with Terry Ia, Observed in Mercer and Summers Counties, W. Va., 
and in Tazewell Co., Va 


1 Summers Counties 


Tertiary period (or system). 
The time (nnd the rocks) of the older period of Cenozoic era, following the 
Cretueeous system and preceding the Quaternary system. For definition 
ace U, S, G. S, Bull. 769, pp, 40-00. Also see under tPrimitie 


Tertic, 


A Variant of Tertiary employed by some geologists, 


Tesnus formation. 
Pennsylvanian: Western Texas (Marathon region, Brewster County) 
J. A. Udden, C. L. Baker, and E. Bee, 1016 (Univ. Tex. Bur. Econ. Geol. and Tech 
Bull. 44, p. 45) Tesnus fm.—Consists of Aa., sh., chert, and a few lenticular layers 

, with, at base, Rough Creek ah, memb. Thickness of fm. 3,370 ft. Underlies 
Dimple fm. and uncon. overlies Santingo chert (Miss. Y). Named by Baker, 

C. Schuchert, 1927 (Am, Jour, Set, Sth, vol. 14, pp. 382—100) It ds generally held 
that the loea] Tesnaus and Dimple tms. are older than and uncon. underlle Goprank 
fm., but there is no convincing evidence this fa so, and It may well be that the first 
named fms. are only a nearer-shore phase, to SE., of the Gaptank The Tesnus has 
almost no fossila, while those of the Dimple do not indicate more than Penn. time 
Fossils collected by Baker and Bowman in le», »upposed to be of Dimple age I 
believe belong to Gaptank fm. The Gaptank fossils Indicnte the time to be at legat 

Canyon and lower Cisco. The Tesnus moy—Strawn, or even Strawea and Bend 


of « 
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but fossils must be found before definite correlations ean be made The Dimple may 
t but part of the Tesnus 
|. 28011 Gaptank fm. grades into under 


be of Strawn age. The Haymond is at be 
P. B. and R. E. King, 1928 (Univ, Tex. B 
lying Haymond fm., which clenrly overlies and grades into Dimple fm., which in turn 


overlies and grades Into Tesuus fn 
Named for exposures at and around Tesnus, Brewster Co, 


Tessey limestone. 
Permian: Western Texas (Brewster County). 


J. A, Udden, 1917 (Univ, Tex. Bull, 1 p. A Tassy fm.—Mostly unstratitled 
üolomirie rock, quite like Vidrio In general appearance In places bas wollmarked 
“os is breeelated, Considerable part of rock is only slightly 


bedding planes and in pla 
dolomitic; same of fm, is finely oolitie and in thin sections showed shreds of 
Bryozon and n few minute Poruminifera In its upper part near mouth of canyon 
one layer fa entirely cale, and contains abundant Z'usulina. Thickness 1,400 ft 
Uncon. overlain by Comanchean Cret. Grades into underlying Gilliam fm. I 
for post office ance located about 2 mi, N. of mouth of Gilliam Canyon but now 


amed 


defunet 

P. B. King, 1 
and underlying 
were originally divided by Udden into 
Vidrio fm^ They were subdivided along Gilliland Canyon, where they are separable 
into massive dol. below (Vidrio, thin-bedded dol, in middle (Gilliam), and massive 


(Univ. Tex, Bull, 5035, pp, 78-531 strata overlying Word fm 
«sett fm. in Glass Mtus are herein referred to Copitan fm They 


units (deseending) —"'esscey, Gillam, and 


dol above (Toasty) The work of R. E. King and writer bax shown that the 3 
of the Interfingering of different 


subdivisions established by Udden are loeal phases 
facies The natural units in W. part of Glass Mtns do not correspond in nge to 
those In the E, and neither those in E. or W, have any more than a local significance 
For this reason it ls here proposed to use the general term Captian fm, for these rocks, 
and to reduce the Vidrio, Gilliam, and Tessey to the rank of members of this fm. 
Tessey memb, ix 100 to 1,050 fr, thick; Gilliam memb. ja 500 to 875 ft, thick; and 
Vidrio memb. is 600 to 1,200 ft, thick In W. pnrt of as Mtos the equivalents 
of 'Tessey memb. and upper part of Gilliam memb. appear to bave been removed by 
erosion, and the upper massive memb. of Capitan Min 215 to 800 ft. thick, 
to correspond to lower part of Gililam and upper part of Vidrio Beneath this upper 


believed 


memb is Alfuda memb., consisting of 450 ft. of thin-bediled brown dolomitic 18., 
sandy J|, and siliceous sh. which merges into. massive dol, a short distance B. of 
Old Blue Mtn, and is not represented as such in Gilliland Canyon. Beneath the 
Altuda lies the lower massive memb. of Capitan fm., 85 to 300 ft. thick 

P. B. King, 1933 (Mistorical geol. of R. €, Moore, p ), substituted Glasa Mina fm 
for the rocks to which be tn 19231 applied the name Capitan tm., and called the sub 


divisions Pressey massive le. memb.. Gilliam thin-bedded ls. memb., Vidrio massive Ix 


memb., nid Altuda sieceous sh, memb. 


l'he name Gloss Mine being preocenpied, and the deposits designated by that 
name being the southern extension of Capitan Is. they are designated by 
latter name by U. & Geol, Survey. (See P, B. King, 1934, Geol. Sac. Am. 
Bull.. vol. 45, pp. 697-7158.) 

The Survey's present approved definition of Téssey is. treats the beds n 
distinet fu, instond of including them In Capitan Is (See U. S. G. 8. P. P, 

) 


187, by P. B. King, in press. 


Teiagouche series. 
Ordovician: New Brunswick. 


G. A. Young, 1911 (Canada Geol, Surv. Mem, 18, p. 28). 


Tetelna volcanics, 

Carboniferous: Southeastern Alaska (central Copper River region). 

W. C. Mendenhall, 1005 (U. S. G. 8. P. P. 41, p. 38. map). Tetana volcantes.—1ntru 
sive diorites, andesitic lavas, dinbase dikes, some altered sediments, and porous 
greenish qgtzite. (Derivation of name not stated, and map shows no geographic 
feature of that name, but the fm. is mapped along Indian Creek, the Indian name 
of which is Tetvlon.] 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


2134 


Teton formation. 

Trinssie and Permian: Yellowstone National Park, Wyoming. 

w. H. Weed, 1896 (U. S&S G. 8. Yellowstone Park folio, No, 80). Teton fm-—Top 
memb, a ss. generally bright yellow, with red weathered si face; next below fa a 
red nren, sb, which rests on gray and greenish eale. aliales, often mlenceous; 
bagal memb, is s3., usually of dull-Drown color and mòre or less eale, characterized 


by rods and rolls of white chert and carrying interbedded groy des, containing 
linguloid shells. Overlain by Elis fm, and underlain by Quadrant qrzite. Nome 
for Teton Range [to SW. of Yel, Pork}. Is thinner at N, end of Toton Range and 
in Gallatin Range (in NW, corner of park, where it ia 200 ft, thick) than In Snake 
River region (In southern part of park), where it is 400 ft. thick 


Tetrazoic, 
A time (life) term applled by E. Mitehcock (Geol. Vt, 1861, vol, 1, p. 19) 
to Cret. system. 


‘Tetro limestone, 
Mississippian: Central northern Utah (Tintie district}. 
G. W. Crane, 1915 (Am. Inst. Min. Engrs. Bull. 106, pp. 49-2151), Tetro Is,— 
Hord fine-gruined blue cherty Is, 355 ft, thick, underlying Humbug lx and over 
lying 160 ft. of carbonaceous sli, or shaly ls., In Tintle dist 


This ls. forms a part of Pine Canyon Is, It was evidently named for Tetro 


mine, 


Teutonic limestone. 
Middle Cambrian: Central northern Utah (Tintie district). 
G. F. Loughlin, 1919 (U. 8. G. 8. P. P. 107) Teutonic 1s,—Descending: (1) Dark 
gray finely banded argil ls., crossbedded im upper part, weathering light gray, 
ft.: (3) fault breccia, 30 ft 


114 ft.; (2) dark-blue 12, with countless velnlets, 71 
(4) dark bluish-gray is. with countless velnlets, 170 ft.; (5) dark blaish-gray Ia 
thinly bedded, ribboned, or mottled with bands or small blotches of yellowIksh-brown 
argill. material, 175 ft, Total 566 ft, Underlies Dagmar ls. and overlies Ophir fm 
Named for Teutonic Ridge. 


Texado group. 

Age (?): British Columbia, 

O. E. Le Roy, 1908 (Canada Dept. Mines Geol, Surv, Branch Pub, 996, p, 12). Devono 
Curhf. 

J. G. McConnell, 1910 (Canada Geol Surv. Summ. Rept. 1909, p. 70), Triassic 
nnd 10914 (Mem. 58, p. 21), Jurassic (9) ; E. M. J, Burwash, 1918 (Geol. of 
couver and vicinity), Carbf,; €. O. Swanson, 1925 (Cnnada Geol, Surv, Samm 
Rept. 1024, pt. A, p, 109), Jurassic (v). 


Texan system. 
Pre Cambrian (Llano series): Central Texas. 
T, B. Comstock and E. T. Dumble, 1890 (Tex. Geol. Sury. Ist Ann. Rept., pl. 3, pp 


Ivi, 276-282). Texan system.—4At base sandy shales and mica schists (Mason 
series); im middle qtxites and ses. (Llano series, restricted sense): at top «haly 
beds and marble (Packsaddle series). Uncon. underlies Camb. and overlle: 
Archean group, Assigned to Eparchean group. Covers period marked ly great 
eruptions of igneous matter, intrusive and extrusive 

Conflicts with Llane series, older name. 


Named for State of Texas. 


iTexana limestone. 
Paleontologie name applied in some early repts to Walnut clay (Lower 
Cret.) of Tex. 


Texas Creek granodiorite. 

Jurassic or Cretaceous: Southeastern Alaska (Hyder district). 

A. F. Buddincton, 1929 (U, S. G. S, Bull. 807, pp, 22-27, 58-00, maps, ete,). The 
porphyritic granodiorite composing the Texas Creek batholith and forming basal 
part of the Const Range intrusives. Named for occurrence along Texas Creek. 
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Texhomatiose sand. 
See Gose sand. 
Texhoman series, 
Name introduced by C, R. Keyes to include the late Tert. deposita of Kans. 
(Bee Iowa Acad. SeL Proc, vol. 22, 1015, p. 255.) 


Texian system, 

Pre-Cambrian (Linno series): Central Texas. 

T. B. Comstock, 1591 (Tex. Geol Surv. 2d Ann. Rept., pp. 502-5023, 6238-059). 
Traian or Algonkian system.  lnebludes Mason, Llano [narrow usage], and Pack- 
saddle series, 

Same as Texan system of Comstock and Domble 1590, and same as Llano 


series of present usage, 


Texon sand. 
A subsurface oil-producing zone in Clear Fork fm. of Big Luke dist., N. of 
town of Texon, Reagan Co., Tex. Lies 50 to 100 ft. below Big Lake lime, 


and 2,845 to 3,187 ft. below surface. 


Thane volcanic group. 

Lower or Middle Jarassie (?): Southeastern Alaska (Junenu region). 

G. C, Martin, 1926 (U. S. G. S. Bull. 776, pp. 247, 251-252, chart opp. p. 270). 
Thane voleanio group.—l1lnu descending order, melaphyre tuff, ls, nnd interbedded 
tuff and sl, probably 5,000-- ft, thick. Underlain, apparently eonformably, by 
Gastineau voleunic group (Upper Triassic). Believed to be directly overlain by 
Treadwell sl. (Upper Jurassic?), bur Gastinean Channel separates the 2 dms. 
No fossile Tentatively referred to Lower or Middle Jurassic, 


The settlement of Thane, on Gastineau Channel, Hes In midst of these rocks. 


Thanet gabbro. 
Pre-Cambrian: Ontario, 
I. D, Adame and A. E. Barlow, 1910 (Canada Geol. Surv, Mom. 6, p. 150). 


‘Thayer shale, (In Kansas City formation.) 

Pennsylvanian: Eastern Kansas and northwestern Missouri, 

E. Haworth, 1505 (Kans. Univ. Quart. vol. 3, p. 276 and pL opp. p. 290; Am, Jour, 
Sel, Sd, vol. 50, p. 459 and pl opp. p. 466). Thayer shates.—Shales nnd ss., 
with two or more coals, 20 to 200 ft, thick, underlying Iola Is. and overlying 
Brie or Triple 1s. system 

Same as Chanute sh,, broad usage, according to H. Hinds and F, C, Greene, 
1915 (Mo. Bur. Geol. and Mines vol. 13) ; same as Chanute sh. restricted, 
according to N. D. Newell, 1085 (Kans. Geol. Surv, Bull. 21, p. 49). But 
R. C. Moore, 1930 (Kans, Geol Surv. Bull. 22, p. 75), states it is— Fontana- 
Chanute shales. 

Named for exposures at Thayer, Neosho Co., Kans. 


Thaynes limestone (also Thaynes group). 

Lower Triassic; Northeastern Utah, southwestern Wyoming, and south- 
eastern Idaho 

J. M, Boutwell, 1907 (Jour. Geol., vol. 15, pp. 439—458). Thaynes le. (also Phaynes 
Jm.).—Kssentially a calc fm. Comprises two parts separated by a red-sb. memb, 
each made up of 1s, otic, kk, norma! ss, and sh. Most of trie las. are in upper 
part, and sss, predominate in lower part, though each type ie found throughout, 
A very characteristic rock oecurrinz at many horizons is a dense, homogeneous 
Wuegray ss. which nppears superticially to be a Is. but on exposure loses 
ite low calc. content and becomes a medium fine-grained brown ss. [Detailed 
section In Park City dict, Utah, given; fossils listed.) Thickness 1,190 ft Un- 
derlies Ankareh sgh. (red) and overlies Woodside sh. (red). Named after Thaynes 
Canyon, whose deep and extended incision affords best exposures of the fm. in Park 
City dist, Utah. 
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A. C. Veatch, 1907 (U. 8. G. 8. P. P. 56, pp. 50+, chart opp. p. 50, map, pl. 3, ete.) 
Thaynes fm.—1n SW, Wyo. consists of very fossiliferous gray ond thin-bedded 
yellow sss, containing abundant fauna, Thickness in BW, Wyo, 2400 to 2,000- 
ft Couformably underlies Nugget fm. and conformably overlies Woodside fm 

J. M. Boutwell, 1912 (U. S. G. S. P. P. 77, p. 55, pls. 2, 5 Thaynes fin—HKasentially 
calce. Comprises two parts separated by n red sh. memb, each made up of Is, 
cale, ss, normal ss., and sh. Most of true Iss. are in upper part and ss predomi 
nate in lower part. <A characteristic rock at many horizons Ix a very fosslliferous 
dense, homogeneous blueray enle., ss. which appears superficially to be a Is 
Thickness of fm. in Park City dist., Utah, 1290+ frt; the upper part 880+ ft 
the middle red sh. memb. 115+ ft.; and lower part 445+ ft Conformubly under 
Hes Ankureh sh. (red) and overlies Woodside sh. (dark red). [Fossils listed.] 
Extends into Idaho. 

G. R. Mansfield, 1915 (Wash. Amd. Sei Jour., vol 5, p. 492) Thawnes deposits in 
Fort Hal] Ind. Res, SE. Idaho, become a group, divisible Into 3 fms, here named 
(descending) Portneuf Is. 3,500-- ft. thick; Fort Hall fm.. 800+ ft. thick; and 
Ross (Rose Fork now] 1s., 1.8504 ft. thick 

G, R. Mansfield, 1916 (Wash, Acad, Sel. Jour, vol 6, pp. 32, : 
(including Portneuf 1s, Fort Hal) fm., and Rosa Is.) underlies Ankareh ss. and 
overlies Woodside sh. in Fort Hal] Ind, Res, SE. Idaho 

G. KR, Mansfeld, 1920 (U. 8. G. 8, Bull. 713), replaced Ankareh as., aa used by him 
im previous repts, with Timothy Ra., and explained that the Nthologhe unit called 
by him Thayres group in SE, Idaho corresponds to Whaynes fm. aw used by Veatch 
in SW, Wyo, and also corresponds to Thaynes wW. of Boutwell in Park City dist 
Utsh, but includes at top lss, that are equiv. in time to basal pact of Boutwell'« 
Ankareh sh. of Park City dèt.. Utah, 


Thawnes group 


Thebes sandstone. (Of Richmond group.) 
Upper Ordovician: Southwestern Ilinois and southeastern Missouri 


A. H. Worthen, 1866 (111, Geol. Surv, vol 1, p, 180)! Thebes ss Regularly bedded 
brown ss. sBOmetimes massive; well exposed in bluffs at town of Thebes In- 


eluded in Cincinnati group. Separated from overlying Cape Girardeau ls. by 


brown sandy shales and underlain by 5 ft. of yellowish.brown sh. vesting on 
Trenton 1s, 

In many subsequent early Ill. and Mo. repts the brown sandy sh, referred 
to above was included with the ss under name Thebes ss. and sh. and, 
later, Thebes fm. Worthen himself in 1868 (I. Geol, Surv. voL 3, pp. 
20-29) used Thebes ax, and sh. Yn 1909, however (Am. Jour. Sei.. 4th, 
vol. 25, p. 515), Savage named the sh. Orchard Creek sh. restricted 
Thebes to the ss., and reported an uncon. btw. the sh. and the ss. The 


shortened to 
earty SiL and 
Thebes ss, as Upper Ord. (Richmond). The Is, underlying Thebes ss 


name of the Ix referred to above was many years ¢ 


Girardeau ls, The Orchard Creek sh. is now classified a: 


has long been known as Vernvale ts. The Thebes is contemp. with lower 
part of Maquoketa sh. 
Named for Thebes, Alexander Co., TIL 


The Dalles beds. 

The Dalles group 

The Dalles formation. 
See Dalles fm. 


Theresa dolomite, 

Upper Cambrian: Central to eastern New York. 

H. P. Cushing, 1908 (Geol. Soc, Am. Bull, vol 19, pp. 159—160). Theresa fm.- 
Somewhat canle. sandy dolomites with interbedded weak 4 pecially near bas 
Thickness 20 to TO ft. Very closely related to underlying Potsdam ss. and formerly 
included in Potsdam but here separated as distinct fm. Base drawn at base of 
first dol, layer Uncon, overlain by Pamelia Is (of jate Chaxy age) in Theresa 
and Alexandria Bay quads, Jefferson Co. Named for Theresa Twp, in which it 
ja exposed in Its entirety 

J. M, Clarke, 1908 (N. Y. State Mus. Bull. 121, pp, 11-12). Therese fm, (a0-called 

“passage beds’) —A dol, fm, quite like the rocks which elsewhere Immediately overlie 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 2137 


Potsdam as. around the Adirondacks and which bavo heen regarded and mapped 
as pasen beds into Beekmantown fm Seems to hold a fauna mot before recognized 
in State. Beckmantown is absent In Theresa and Alexandria quads., and Theresa 
fm, ia uncon, overlain by Pamelia Is, [of Chazy age] 

In 1910 (N. Y. State Mus. Bull. 140, pp. 11-12) J. M. Clarke applied Galway 
[m. to passage beds btw. Potsdam ss. [restricted] nnd Little Falls dol. 
in Broadalbin quad. Fulton and Saratoga Counties, while on pp. 99 
and 127 of same Bull (140) E. O. Ulrich and H. P. Cushing applied 
Thereaa fm. to passage beds btw. Potsdam ss. and Little Falls dol. of 
Mohawk Valley, which they described as consisting of alternating vitreous 
ks., calc. ss., and gray, usually somewhat sandy dolomites. In N. Y. State 
Mus. Bull. 145, 1910, H. P. Cushing applied Theresa dol. to beds above 
Potsdam ss. in Thousand Islands region, which he stated are overlain, 
everywhere uncon., by Little Falls dol. In 1911 (Geol Soc, Am, Bull, 
voL 22, pl. 27) E. O. Ulrich showed Upper Theresa, as he ealled it, 
as= Tribes Hill Is. and separated from typical Theresa by an enormous 
hintus representing 5,000 ft, of strata deposited elsewhere, The sume 
year (N. Y. State Mus. Bull. 153, pp. 8-38 and map) W. J. Miller applied 
Theresa fm. to 200 ft, o£ beds btw. Potsdam ss. and Little Falls dol. in 
Broadalbin quad., which J. M. Clarke in 1910 called Galway fm. In 1914 
(N. Y, State Mus, Bull. 160) H. P. Cushing and R. Ruedemann trans- 
ferred to Theresa fm., under name Hoyt ls. memb., the basal 100 ft. of 
Little Falls doL, consisting of thick-bedded dol, and Is. with black oolite, 
which are “now considered a phase of upper part of Theresa fm.” In 
1916 (N. Y, State Mus. Bull. 191) Cushing included in Theresa fm., 
toward its top, a ss. to which G. H. Chadwick had in 1915 applied name 
Heuvelton (20-foot) ss. and treated as a fm, distinct from underlying 
“Theresa mixed beds or fm. as restricted by Ulrich2' But Cushing 
stated: There is some evidence this Heuvelton ss. and some overlying 
beds, a8 well as 0 to 40 fr. of beds underlying this ss., will have to be 
separated from upper part of Theresa fm., but evidence is not yet deci- 
sive, and lithologically these beds are much like underlying typical 
Theresa, although they oceupy time interval of Little Falls dol. He also 
applied Theresa to the beds beneath these doubtful strata, and stated 
they seem to be exact equiv. of typical Theresa of Theresa quad. In 
1920 (N. Y. Stute Mus. Bull. 217, 218) G. H. Chadwick mapped Heuvetton 
white ss, as a distinct fm, but stated that it seems linked stratigraphically 
with Theresa below, though its few fossils suggest a later age, and that 
in Canton quad. it is apparent summit of Theresa fm., and not a lentil 
in Theresa, as Cushing found to W. He assigned Theresa to "Upper 
Cambrian (Saratogan, Ozarkian of Ulrich)," and gave its thickness ns 
probably btw. 50 and 100 ft. R. Ruedemann, 1929 (Geol. Soc, Am. Bull., 
vol, 40, No, 2, pp. 412, 414), 1980 (N. Y, State Mus, Bull. 285, p. 27), and 
1033 (16th Int, Geol. Cong. Guidebook 1, p. 17) did not exclude Hoyt lx. 
from Theresa fm. But W. Goldring, 1951 (N. Y. State Mus. Hab. 10, 
pp. 191, 239), excluded Hoyt Ja. from Theresa fm. and included it in 
Little Falls dol 

The U. S. Geol. Survey treats Hoyt Is. as a memb. of Theresa dol. nnd 
classifies Theresa and overlying Little Falls dol, as Upper Camb, 

Theresa gyenite. 

PreCumbrian: Northeastern New York (Theresa quadrangle). 

H, P. Cushing et aL, 1010 (N. Y. State Mus, Bull 145, p. 38, map). Teresa 
suvenite, of carly pre-Cambric ase but younger than Laurentian granite gneiss, A 


small intrusive mass, less than 2 mi. in length and lesa than !4 ml. broad. Jging 8. 
of ‘Theresa 
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Thermopolis shale. (Of Colorndo group.) 

Upper Cretaceous: Central northern Wyoming and central southern Mon- 
tana (Stillwater-Rosebud Counties region). 

C. T. Lupton, Jan. 21, 1916 (U. 8. G. 8, Bull 621, p. 168). Thermopotie 5à.— 
A mass of generally ahaly rocks, limited below by top of upper ss, bed (Greybull 
Bind of drillers) of Cloverly fm, and above by base of Mowry sh., with both of 
which fms. it is conformable, "Pul es: 700+ ft Consista of dark-colored sh. 
containing one or more lenticular beds of ss, the most persistent of which is the 
Muddy sund, well known to oll operators, which is 15 to 55 ft. thick and Iles 210 ta 
830 ft. nbove top of Greybull sand Named for exposures near town of Ther- 


mopolis, Hot Springs Co.. Wyo. 

D, F. Hewett and C, T. Lupton, 1917 (U. 8S, G. S. Ball, 656, p. 19) Thermopok 
dive-Mainiy dark sb., 400 to SOO ft. thick, sandy near ite top and base, and 
containing a persistent hed of ss. near ita middle The sandy beds, 100 ft. or more 

Dume {q &. G. 8. Bull 

Colorado fm, In Blghorn 


thick, near base have been termed “rusty beds" by Wa 
340, p 50, 1908), [who treated them as baeal mem, o 
Basin, Wyo,] Overlles Cloverly fm., of which Greybull ss, is top memb, 


In U. S. G. S. P. P. 149, p. 64, 1927, W, T. Lee included in his Greybull ss. 
the rusty beds described above as basal part of Thermopolis sh. R. S 
Knappen and G. F. Moulton, 1991 (U. S. G. S. Bull. 822, pp. 23-28) 
included the rusty beds in Thermopolis sh. and treated Greybull 88. aa 
top memb. of Cloverly fm. This is present approved definition of 
Thermopolis sh., except that in Black Hille region the 10 to 50 ft. of 
darkgray sh. nnd sandy sh. to which Collier applied name Nefsy ah. 
menmb. of Graneros gh., and which represents upper part of Thermopolia 
sh, is now included in Mowry sh. and Mefay has been abandoned. This 
constitutes a local redefinition of Mowry sh. and Thermopolis sh. 


alon group. 
Pre-Cambrian (Keewatin) : Western Ontario (north shore of Lake Huron) 
A. Winchell, 1588 (4th Int. Geol Cong, London, Am. Comm, Repta, p. Ald). 


Thessalen red gteite, Huronian, Canada. 
A. E Barlow, 1893 (Geol Soc. Am. Bul., vol 4, p, 328). hesauton sohíats, 


Huronian, Ont. 

€. R. Van Hise and C. K. Leith, 1911 (U. S. &, S. Mon. 52). Theasalonm group.— 
Greenstones and green schists mapped by Logan and Murray as “Huronian al.” 
are of Keewatin age. 


‘Theta subdivision, 
A Greek name applied by F. W. Cragin (U. 8. G. S. Bull. 205, 1905) to 
basal 250 ft. of Malone fm. of Malone Mtn, El Paso Cò., Tex. 


Thetford series. 
Age (7) : Quebec. 
J. A. Dresser, 1910 (Cannda Geol Surv. Summ. Rept. 1909, p. 188) [Age not 
assicned.] 
R. Harvie, Jr. 19103 (12th Int. Geol. Cong, Guidebook 2, p, 104), assigned to 
pre-Camb, (T) 
J. K. Knox, 1915 (thesis, Univ, Chicago, p. 33), assigned to post-Ord 


Thetis group. 
A name applied by A. J. Collier (U. S. G. S. Bull. 259, 1905, p. 179) to a 
group of coal beds mined at Thetis mine, E, of Cape Lisburne, Alaska 
whieh are now classified by U. S, Geol, Survey as of Upper Cret. age 


Thibert series, 
Triassic: British Columbin, 
F. A, Kerr, 1926 (Canada Geol Surv. Summ. Rept. 1925, pt. A, p. 84). 


Thiensville formation 
Devonian: Southeastern Wisconsin (Ozaukee and Milwaukee Counties). 


E. R. Pohl, 1020 (Pub. Mus. City Milwaukee Bun., vol. 11, pp. 7-8). Milwnnkee tm. 
rests discon, on Thicnavilte fm. (provisional) of Ranssch[ms.] The position of 
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the provisional Ozaukee and Thiensville fme, of Xaasch[m».] i» to N., about 30 
mi, from Milwauk« 
since the types of animal Mro in either are entirely distinct they must not be 


occupled by Lake Churoh fm. (provisional of NXaaseh?, but 


considered us equiv, nor are they contemp, Although in no place is the complete 


section of latter seen, these beds are about 12 ft. thick, and from them have 


come some of most Interesting peleeypods of rection [These fm» are not defined.) 
E, R. Pohl 1980 (Tenn, Acad, Scl. Jour, vol 5, p. 50), showed Dev. of Wis, as 
divided into Milwaukee fm., uncon, oa Leake Church fm., in tarm uncon, on 
Hie from classification “The Ozaukee and Lake 


Ogaukee fm., nnd dropped Thieme 


Church fms. are probably previous invaklons from samo directions.” “Oxaukee 
ch, who is nt present considering the strat, Interrelationshipes 


ie ms, name of í 
of Dev. fms, of Wis 
G. ©. Raisch, 1035 (Rept. Oth Ann, Field Conf. Kans. Geol. Soc, pp. 200, 262-264), 
ht-eboeolnté, or brown 


Thiensville fm, (novum).—Mninly dol, of dark-chocolate, 


ish-grmy color, which may be massive and vesicular or finely laminated. In general 
moderately thick-bedded Ranges from extremely firm and compact to highly por 
ous. Many layers have bituminous odor Thickness 50-65. ft. Fossils remain 
largely undescribed, In Ozaukee Co, rests on Lake Church fm, (Dev.), but &, of 
Ozaukee-Milwankee Co, line |t Hes on Sil Differs distinetiy, lithologleatly and 
faunally, from Lake Church fm, amd from overiying Milwaukee fm, [Middle Dev.]. 


ved by post Dev. erosion N. of type loe, which is car on highway 


Has been m 
$7, 2 ml, N, of Thiensville, Ozaukee Co, Surface outerops were formerly generally 
confused with Niagaran, and In subsurface borings it was formerly confused with 
the Waubakcee, 


Thomas clay. (In Conemaugh formation.) 
Peunsylvanian: Western Maryland (Georges Creek. Basin). 
C, K. Swartz, 1022 (Md. Geol, Surv. vol, 13, pl. 7), Thomas clay Hes short distare: 
below Lower Bakerstown (Thomas) coal ip. Georges Crock Basin 


Thomas limestone. (In Conemangh formation.) 

Pennsylvanian: Western Maryland, 

C. K., Swartz, 1922 (Md, Geol, Surv. vol, 11, pp. 60, 119, pl. 6) Thomas Is A thin 
fresh-water ts, Uniderties fire clay benenth Lower Bakerstown (Thomns) coal 
and overlies Pine Creek Is. in Upper Potomac Basin, Mad. Named for iia position 
beneath Thomas coul, [On p. 119 it bs stated. that Thomas ts, 15 (bin 1s, in Ore 
clay, that it is 10 fr. thick, and that it rests on Bunlo es.) 


Thomas sandstone, (In Conemaugh formation.) 
Pennsylvznian: Western Maryland and northeastern West Virginia. 


a—Rests 


€. K. Swarts, 1922 (M. G Surv, vol. 11, pp. 60, 119, pl, 6). Thomas 
on Lower Bakerstown (Thomas) coal and les a short distance below Camby 
red bed in Upper Potomac Basin, Md. Is of variable thickness; 25 ft, thick in 
Upper Potomac Basin. Is named for its positior "t. 
D. B. Heger, 1924 (W. Và, Geol, Su Rept. Mineral and Grant Counties), The 
rope at Thomas, Tucker 


rn 1 
í conl, 


aliove 


nome “Thomas” ss. js a misnomer. The s», that out 
Co, W. Va, ts Saltsburg s&, which overlies Upper Bakerstown coal, It would 
have been much better to apply name Lower Saltaburg 48, to the sx, that occurs io 
interval btw. Upper and Lower Bakerstown coals, 


Thomas sand. 

A subsurface sand, of Penu.(?) age, in central southern Okla., lying lower 
than Smith sand and correlnted with Brown sand, The name has also 
been applied to a sand in Thomas pool, Kay Co, central northern Okia., 
lying at 2,000 ft. depth and immediately above Pawhuska lime, 


Thomas Hill shale, 
Pennsylvanian: Northeastern Missouri. 
H, A, Wheeler, 1898 (Mo, Geol, 


shates —Three xh, bec 


Surv, Sheet Rept, 2 (vol. 9), p. Thòmas Mit 
mting DO to DÖ ft, btw. Bevier coal below and 
Summit conl above nt Thomas Hil [As thus deseribed i£ would include Macon 
City eb. of C, H, Gordon] 


A part of Cherokee sh, 
Named for exposures at Thomas Hill, Randolph Co. 
151627°—38——_7 


2140 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


Thomas Hill fire clay. 
Under clay of Summit coal, in Cherokee sh. of NE, Mo, Named for 
Thomas Hill, Randolph Co. 


Thomaston granite gneiss, 

Ordovician (?): Western and western central Connecticnt, 

H. E, Gregory, 1906 (Conn. Geol and Nat. Hist. Surv. Hull, 6, pp. 100-110 and 
map). Thomaston granite gnciss.—A number of masses of gneissoid granite 
some of considerable sige, one of the larger of which occurs in Thomaston Folia 
tion ünevenly developed, nnd rock varies from almost massive granite to distinctly 
Wehistose phases, Where least metamorphosed, as at Plymouth quarry at Thom 
aston and at places on Candlewood Mtu, the rock ig rema biy white, has medium 
troin, and ie flecked by numerous small scales of mican (blotite). Locally, as in 
Wilton area, it is distinctly porphyritic, with phenocrysts of microcline. Is of 
igneous origin, Often occurs as dikes, 

H. 8, Palmer, 1921 (U. S8. G. 8, W. S, P. 466, pp. 144, 179). Thomaston granite 
gneiss is later than Hoosae schist. 

W. M. Agar, 1934 (Am, Jour, Sel, Sth, vol. 27, pp. 354-373). Age of Thomaston 
granite gneiss, as derived from radionctive minernis in ite necompanving pegmatites 
is Inte Ord 


''homonde*beds, 
Miocene: Haiti. 


W., F. Jones, 1918 (Jour. Geol, vol. 26, p. 736). 


Thompson limestone. 

Middle Jurassic: Northern California (Taylorsville region). 

J, S, Diller, 1892 (Geol, Soe, Am, Bull, vol. 3, pp. 370-304) Thompacn Iys,—10 to 30 
ft, of Je, gray above and red below Its position everywhere appears to clearly 
indicnte that it lles btw. Mormon and Hardzrave sss. 

J, 8, Diller, 1908 (U. 8, G, 8, RWI. 353) Thompson Is,—Gray and red ts, lentils in 
calc. sh. Thickness 10 to 30 ft. Appears to conform 1 
on Fant meta-andesite, which in turn is younger than Hardgrave wa 


v overlie Mormon »& Rests 


Named for exposures on Thompson's ranch, on W. slope of Mount Jura, E 
of Taylorsville, Plumas Co. 


tThompson slate, 

Pre-Cambrian: Minnesota. 

See Thomason si, (the correct spelling), N. H. Winchell, in Minn. Geol, and 
Nat. Hist. Surv. Final Rept., vol. 4, 1899, heading on p. 551, nsed, evidently 
inadvertently, Thompson al, for the fm. which on pp. 7, 551, and other 
pages le spelled Thomson st, the name of the town for which it was 
named, Winchell’s typographic error on p. 561 was, unfortunately, per- 
petuated on p, 889 of U, 8. G, S. Bull. 191. 


Thompson dolomite 
Cambrian: Alberta. 
C. [R.] Keyes, 1024 (Pan-Am, Geol, vol, 42, p, 288), Thompson dof—Dolomltes, 
600 ft. thick, underlying Paget oolites and overlying Bosworthian series [Ap 
parently the upper dolomitte part of Upper Camb. Bosworth fm.] 


Derivation of name not stated, 


Thompson red shale. 
Middle Jurassic: Northern California (Mount Jura). 
C. H. Crickmay, 1933 (Geol Soc. Am. Bull., vol, 44, No, 1, p 81) [See under 
Combe 48.) 


Thompson Canyon sandstone bed. (In Price River formation.) 
Upper Cretaceous: Central eastern Utah (Book Cliffs). 

D. J. Fisher, 1935 (U. S. G. & Bull. P 

faintly cross-bedded straw-colored ss, that Weathers into rounded surtaces, 

ness 10 to 15 ft. Included in Neslen coal-bearing memb. of Price Hiver fm. Is 


Thompsen Canyon. $s, hedt—Mas 
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older than Hlueenst]le ss. bed to W. and lies about 15 ft, lower than Sulphur 
Canyon ss, bed to E Directly overlies Ballard coal zone and les 0 to 50 ft. 
below Chesterfield coal zone Named for Thompson Canyon, 
*Thompson Creek beds, 
Oligocene (lower): Western central Montana (Broadwater County, Helena- 


Poulder region). 


E, Douglasa, 1002 (Am. Phil. Soe, Trans, vol. 20, n. s., pt. 3, pp. 227-245). Thomp 
non Creek bods, the White Hiver (Olig.) deposits on "Thompson Creek [3 mi] NW 
of Three Forks Apparentiy belong to lower White River or Titanothertum horizon, 
but may belong In part tò Orcodon horizon Loca! name given until correlation is 
established 

H. F. Osborn, 1909 (U. S, G. S, Ball. 361, p. 103). Beds on Thompson Creek, Mont.. 
nre Jower Olig. ""ifünotherium zone 


"Thompson River silts. 
Pleistocene: British Columbia. 


kh, A. Daly, 1912 (Canada Geol, Surv, Summ, Rept, 1911, p. 166), 


7Thomson slate. 
Pre-Cambrian (upper Huronian): Northeastern Minnesota (Carlton 
County) and northwestern Wisconsin. 
J. E. Sparr, 1804 (Am. Jour. Scl, 3d, vol 48, pp. 1090-166) Thomson slates 
(St. Louis slates, Cloquet slates),—Schiatowe or elaty rocks eontinuously exposed 
long St. Louis Hiver not far from Dulath, near Thomson, Carlton, and Cloquet, 
Mion, Have already been called St, Louis, but that name is preoecuphed, So 
Thomson (already used [in mx. 2] by Prof. N. H. Winehell) is adopted 
N. H. Winchell, 1899 (Minn. Geol. and Nat. Hist. Surv. Final Rept. vol. 4), described 
this fm. under heading (p. 561) ZAompson xL, but on pp. 17, 551, nnd throughout 
his rept. he used Thomson sl, the name subsequently used by other geologiats and 
(he name of the town in Minn. for which it apparently waa named, 
C. R, Van Hise and C. K. Leith, 1911 (U, S, G. 8. Mon, 52, pL 14), mapped the sl., 
graywacke, schist, qtsite, and Is, of Carlton, Thomson, and St. Louis Hiver, in 
St. Louis and Carlton Counties, Minn, ae Virginia el. 
Thomson moraine, 
Pleistocene (Wisconsin stage): Northeastern Minnesota, 
I’ Leverett, 10258 (U. S. G. S. P. P. 1541). Named for Thomson, Carlton Co. 


Thorn Creek gas sand. 
Drillers’ term for a sand in Pocono fm. of Butler Co, Pa. which lies 
about 100 ft. above Butler 2d samt. 


Thorn Hill formation, 

Ordoviecinn (Lower): Northeastern Tennessee (Morristown quadrangle). 

G. M. Hall and H. C. Amick, 1954 (Tenn, Acad. Sel. Jour, vol. 9, No. 2, pp. 158 
161). Therm Hill fm.—Approx. S24 ft. 4 in. of dol with very subordinate amounts 
of sh. of different colors. The dol is in fairly massive beds, some of which 
contain openings more or * completely Oiled with dol eryatals. Some beds nre 
cherty Predominantly light-colored, but same beds are rather dark-hued, Buse 
is marked by a sandy dol which is very Ónconspicuous when fresh but which 
weathers to rusty porous #8. Thorn Hill post office Ix on the highway about t 
mi, from type exposure, Underlice Mosheim lis. and oyerlies Forked Deer Is. 
Is approx. Cotter fm. of Ozark region. Section studied ia along U. 8, Highway 
25. btw, Indian Creek and Bean Gap. 


Thornton fire clay. (in Conemaugh formation.) 

Pennsylvanian: Northern West Virginin, western Maryland, and eastern 
Ohio. 

L €. White, 1908 (W. Va. Geol. Surv. vol. 2, p Thornton fire elay.—Lies just 
under Mahoning coal and occasionally replaces it; overlies Maboning 1s. Thick- 
ness Ô to 0 f Named for Thornton, Taylor Co, W- Vo. [In places he shows 
19 ft. of tire clay overlying Lower Mahoning s& and calls it Mahoning fire clay.) 


Is a bed in Mahoning ss. memb. of Conemaugh fm, 
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Thorofare andesite. 


Silurian (post-Ningnran) ; Central southern Maine (Penobscot Bay region). 


G. O., Bmith, 1896 (Geol 
fare volcanics.—Red, 
two southern peninsulus of North Haven and continuing acre 
fare to NE. 
of lavas and pyroclastics, in appro 


and 


by, and purple volcanic rocks, occupying greater part 


è porphyry; (2) wolcanle cel, which to 


gray pyroxene nündesite and 


and W. grados into breeclax showing both tuffaccous and fow charactera: {3 


/ of the Fox Islands, Maine, pp. 12, 80-45). Thorough 
of 
the Thorough 
shore of Vinal Haven and NW, part of Calderwood's Neck. Consist 
following (ascending) succession: (1) Dark- 


3] 


red basnltic andesites; (4) more acid hornblende andesite: (5) interbedded acid 
and basie tufs and amygdaloidal flows; (6) quartz porphyry tufs and small 


amounts of quartz porphyry. Conformably underlie Vinalhaven rhyolite, 


G. ©. Smith, 1007 (U. 8. G. 8. Penobscot Bay folio, No. 148, p. T). "horofar« 


andesite—Name applied to rocks earlier de 
volcanios, Assigned to SiL Are of post-Ningara nge—probably late Si. 
f 


erlbed and mapped as TWoroughfare 


Named for development on shores of Fox Island Thorofare, btw, North 


Haven and Vinalhaven Islands, Penobscot Bay region. 


Thorold sandstone member (of Albion sandstone) 
Silurian (early); Western New York and western Ontario. 


A. W. Grabau, 1013 (Geol, Soe Am, Bull, vol. 24, pp. 431, 460-462», [Thorold s 


Ithe "Gr 


on p. 431; Thorold qt 
band” of the Medina] 
be called Thorold qizite, from exposure at Thorold, Ont., on Welland Canal. 
fracenihle eastward to Rochester and Oey 


Medina. Beyond Oswego it I» represented ty Oneida 


ite on p. 460.] The upper grey or Thoro 


Is 10 to 


" 


separntes the red Medina beds from overlying Clinton. Will 
Is 
fo, eeeurrlng everywhere nt top of the 
12 ft, thick 


in western N. Y. but in Nottawassnga "wp, Ont, it is sald to be 35 ft. thick. 


Along Ning 
One XN, TU 
sometimes ag thin basal bed ds separated by a few in. of red 
main mass, Rosats om Medina red ses., ond tx overlain by Sodue sh. (6 fi 
olivegreen to 


ish, sometimes purplial 


arn Gorge consista of TY ft, of hard, massively bedded, compact quartz 
mins Whirlpool ss and commonly showing Irregular eras-bedding; 
sü, from the 
of 
gray ah.) [whieh he included fo the 


Medina, although it had previously been included in Clinton, and is still included 


im that fm). 


In Ningara folio (No. 190, 1918) of U. S. Geol. Survey the Thorold ss 


was treated as topmost memb. of Albion ss, (n name sug 


sted by J. M. 


Clurke to replace “Upper Medina” of the literature), and was de- 


scribed as consisting of 5 ft. of hard gray ss, In 1914 (SeL, m. 


vol. 39, pp. 915-915) E, M. Kindle (author of Paleozoic geology of 
Niagara folio) objected to Albion ss. and ndvoented Grabau's restricted 


definition of Medina (which applied the name to "Upper Medina" of the 
literature), and he treated Thorold ss. ns top memb, of Medina fm. 
and assigned to the Clinton of Niagara Gorge the overlying sh., which 


he called Sodus sh. 


In Geol, Sot. Am, Bull, vol. 25, p, 310, 1914, C. Sehuchert stated that at 


Thorold, Ont., the Thorold memb. (consisting of 10 ft. of white fine 


grained s8.) is overlain by 4 ft, of bluish-green arzill sh. which he 
included in Medina fm. but excluded from Thorold ss. In his Niagara 


Gorge section, however, he treated Thorold as top memb. of his Medina 
fm., and referred to the Clinton the 244 to 6 ft. of sh, discon: overlying 


the Thorold and underlying the Wolcott Ig, which is "often correlated 


with Sodus memb, at Rochester” but without anything "of value to 


support this reference.” The same year (Canada Geol. Surv, Summ. 
Rept. 1918, pp. 179-188) M. Y. Williams treated Thorold ss. as top 


div. of Medina and assigned Sodus sh. to the Clinton. 


In 1915 (U. S. Nat. Mus, Bull, 92, vol 2, pL 4) R. S. Bassler treated 


Thorold ss, as top memb. of Albion nnd assigned Sodus to Clinton. 


In 1018 (Geol. Soc, Am. Bull, vol 29, pp. 332, 


341, 359, 304, ete.) G. H. 
Chadwick excluded Thorold ss. from Medina and named the sh. over- 
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lying it Maplewood sh., Which he showed to be considerably older than 
Sodus sh., and, although included in Clinton group of Mall, its “strat 
relations are with the beds below rather than above 1t" In 1919 
(CCOnnada Geol. Surv. Mem, 111) M. Y. Williams treated Thorold ss. as 
top memb, of Medina-Cataract, In 1922 (Hdb, Ind. Geol, pt. 4, Sep. 
Pub. 21, pp. 443, 456) E. R. Comings proposed that Albion se be re 
stricted to beds btw. Whiripool ss. nnd Thorold zs, and he included 
Thorold in Medinan series, as did A, F, Foerste in 1928 (Denison Univ. 
Bull, Jour, Sel. Lab, vol. 20, pp. 50-51). 

In 1923 (Md. Geol. Surv. Sil. vol, pp. 244, 267, 347) E. O. Ulrich trins- 


ferred Thorold se, to Clinton fm, and applied Albion to underlying rocks 
down to base of Whirlpool ss, 

In 1924 (Canada Dept. Mines, Geol. Sury. Mem. 138) A. F. Foerste stated 
that Thorold as. is top memb, of Cataract fm. of southern Ontario. But 
according to C, Sehuehert, 1918 (Geol. Soc, Am, Bull, vol 24), the 
Cataract fm, corresponds to only lower 50 ft. of the 185 ft of Albion 
ss, at Niagara Falla 

W. Goldring, 1931 (N. Y. State Mus. Hdb, 10, pp. 217, 322), treated Thorold 
es, n8 basal memb. of Clinton and restricted Albion to underlying beds 
She listed Thorold as present at Rochester and in west-central N. Y 

G. H. Chadwick, 1985 (A. A, P. G. Bull, vol. 19, No. 5, p. 102), stated the 


ss. at Rochester that was formerly called Thorold as, is nob true Thorold, 
but younger and of Clinton age. He has named it Kodak white ss 
The U. S, Geol. Survey still classifies Thorold ss, as top memb, of Albion ss 


Thoroughfare andesite. 
Silurian: Maine, See Thorofare andesite 


Thorp Springs limestone. 


Lower Cretaceous (Comanche series): Central northern Texas. 


R. T. Hin, 1891 (Geol, Soe, Am, Bull, vol. 2, p. 500). Thorp Springs Ta. enddivision — 


Lies near base of Glen Rose beds. Ix one of Caprotinn ks of Shumard Massive 
stratum, composed almost exclusively of shells of J'equéenia tex 
Üuterops for several miles along bed of river al Granbury and 


na Roemer Thick 


ness about 20 ft 
Thorp Springs [Hood Co.] and also in bed of Paluxy at Glen Rowe 


Thousand Creek beds. 
Pliocene: Northwestern Nevada, 
J. €. Merriam, 1910 (Univ. Calif. Pod., Dept, Geol, Bol., vol, 6, No Thou- 
sand Creek beda-—Sedimentary series whose nge and relations to Virgin Valley 


ined. The beds are not a strat. unit and may be partly 


2, p- 


beds have not been dete 
of age of Virgin Valley beds aud partly later. 
J. C, Merriam, 1911 (Univ. Calif, Pub, Dept, Geol, Wall, vol, €, No. 11, p. 210). Thou 
fauna astigned to upper part of lower Plio,, and Virgin Valley beds as 


"and Cre 
*igned to middle Mio, 

J. €, Merrinm, 1917 (Univ. Calif. Pub, Dept. Geol. Bull., vol 10, No, 22, p, 428). 
Thousand. Creek fm.— Strat. relations of these beds, which oceur in vulley of ‘Thou 


rand Creek, not yet fully known, but there is every reason to consider them much 


liter than Virgin Valley (middle Mio.}. [Fauna lieted.] Assigned to Pilo, 
Thousand Creek fm, of 


H, P. Osborn, 1921 (Geol. Soc. Am. Bull, wol 32, p. 332) 7 


Nev. ts middle I"llo. 
W. D. Matthew, 1024 (Geol. Soc. Am, Bull, vol, 35, opp. p. 746), Mammals of Thou 


annd Creek fm. are late Mio and fort) carly Plo. 


Thousand Springs basalt. 
Pieistocene;: Southern Idaho (Gooding County) 


elation chart of Idaho compiled ty M. G. Wilmarth, dated 
1, pp 454-450) Thousand 


ae (Co 
and 1936 (Jour. Geol, vol, 44, No 


H. T. Stearns, 
Sept, 1, 195 
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Springs basalt,—A feldspar pahoehoe basalt filling a canyon of Snake River N. of 
and shallower than present canyon It is filed with tubes and open contacts 
Thickness 100+ ft. Older than McKinney basalt and younger than Malad basalt 
Thousand Springs, SW. of Wendell, in Gooding Co., issue from this basalt 


Thrall limestone member (of Foraker limestone). 

Pennsylvanian: Southeastern Kansas (Butler and Greenwood Counties). 

N. W. Bass (Kans. Geol. Surv. Ball. 23, in press). 7'hrall le. memb, of Foraker 1s.— 
Light-gray Is. that weathers cream-colored and contains specimens of a large 
fusullnid in abundance, Lowermost 6 in. and uppermost ft. is thin-bedded and in 
clined to be ghaly. Middle 2 to 2% ft, occurs in 2 or 3 beds that commonly form 
a prominent ledge nnd contain a conspicuous layer of chert nodules. Persistent 
from Elhmndale, Kansa., into Okla., but in southern Kans. it thickens greatly and 
appears to catlesce with adjacent beds and thus lose its identity, ‘Thickness, 1 ft 
4 in. near Elmdale, on Cottonwood River; 1% ft. In Browning ofl pool; 3 fr. in W 
part of Greenwood Co. ; 4+ fr. in Sallyarda oil feld; 13 ft, E of Beaumont, Kans 
Lies 11% ft. above Americus Is. memb. of Foraker. Named for Thrall post office, 
Greenwood Co. 


Thrall sand 
Drillers’ name for à porous soft green altered basic igneous rock called s 
pentine, which lies in Taylor marl and produces ol at Thrall and Lytton 
Springs, Tex. Probably younger than Lytton Springs sand. 


T 


Threeforks shale (also Threeforks limestone), 

Upper Devonian: Montana (rather widespread), western Wyoming, south 
eastern Idaho, northern Utah. 

A, €, Peale, 1803 (U. S. G. S8. Bull. 110), Three Forks ahales.—1n Three Forks reglon 
consists of (descending): (1) Yellow laminated s=, 25 fL; (2) dark bluishi-drub or 
Mack argill. lss., 45 ft. ; (3) highly fossiliferous green, purple, and black argill. and 
cule, sh., 70 ft. ; (4) grayiat-brown compact, elose-grained ls., 15 to 20 ft. ; (5) red 
dish and brownish-yellow cale. and argill. shales, 65 ft. Resta on Jefferson la. and 
underlies Madison Is, 

Named for fine development of fm. at junction of three forks of Missouri 
River, near Three Forks, Mont. In some areas the fm. becomes so calc. 
that it is called Threeforks la, 


Threemile limestone. {In Chase group.) 

Permian: Northeastern Kansas. 

R. €. Moore, 1936 (Kans, Geol, Soc. 10th Ann. Field Conf. Guidebook, p. 12). Three 
mile lw—HBasal memb. of Wreford 19,  Underlieà Haveneville sh, and overlles 
Speiser sh. of Council Grove group. [Graphic section on p. 12 shows it as i 
risting of Minty Is. 10 ft. thick, Derivation of name mot stated. Replaces Four 
mile Ig. of Condra and Upp, 1931 (Nebr, Geol, Surv, Bull, &, 2d wr, p, S2),) 


n 


Three Sisters formation, 
Pre-Cambriun: British Columbia. 
J. F. Walker, 1934 (Canada Dept. Mines Geol Surv. Mem, 172, No, 2345, p. T). 


Three Twins member (of Chalk Bluff formation), 

Permian: Southeastern New Mexico (Pecos Valley), 

W. B. Lang, 1027 (A, A. P. G. Bull, vol. 21, No. 7). North from Little McKittrick 
to Spencer Draw the top of Carlsbad Is. grades Inte ass, which in turn are In part 
displaced by anhydritie sands, sandy redbeds, anhydrites, fine greenish s 
greeniah-gray sandy shales and dolomitic Iss. This sequence of beda is here named 
Three Twins memb. of Chalk Bluff fm., from Three Twins Hills, where, in Spencer 
Draw, a partial section is exposed. This member is top part of the fm. It ia 
underlain by Azotea tongue of Carlabad ls., or, where that Is absent, by lithologically 
similar Seven Rivers memb. The Three Twins and Seven Rivers members repre 
sent greater part of Chalk Bluff fm. and are=Carlsbad and Capitan lss, of reef 
zone, 


thin 
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Thrifty formation. (In Cisco group.) 

Pennsylvanian: Central and central northern Texas 

F. B. Plummer and EK. C. Moore, 1922 (Jour. Geol., wol. 30, pp. 24, 31, 38) 
Thrifty fm.—Thiek shales (lees fossiliferous and brighter In color than those of 
Graham fm.), lsa. (thicker nnd somewhat more massive than those of other 
divisions of Cisco), some s3., and coal, Breckenridge ls. memb. nt top and Avis 
#4, memb, at base in Brazos River region. Thickness 100 to 125 ft. to S., 150 to 
200 ft. to N. Underlies Harpereville fm. and discon. overlles Graham fm 

E, H. Sellarda, 1983 (Univ. ‘Tex. Bull 432. p. 103), followed above definition. 

F, M, Bullard and R. H. Cuyler, 1935 (Univ, Tex Bull 3501, pp. 197+). Avia ss. 
of Brazos River region je same as Parks Mtn sa of Drake of Colorado River 
region; and in MeCulloch Co. (Colorado River region) this sa. ia called Avta ae. 
nnd treated os basn] memb, of Thrifty fm. the underlying Speck Min Ia, being 
treated as top of Graham fm. 

Wallace Lee and €. O, Nickell (ms, soon to be published as a Univ, Tex, Bull) 
followed Plummer and Moore's 1922 definition of Thrifty fm. in Brazos Hiver 
región, and in Colorado River region included in the Thrifty the Speck Mtn Io 
and underlying beds down to base of Bellerophon ta, of Drake, 


Named for Thrifty, Brown Co., Colorado River region. 


Thule formation, 
Pre-Cambrian: Greenland. 
L. Koch, 1020 (Meddelelser om Grönland, Bd. 72, Afd. 1, No. 1, p. 7). 


Thunder Bay limestone 
Middle Devonian: Northeastern Michigan (Thunder Bay). 
C, € Donglaas, 1829? (Mich. Leg. H. Doc, 27, btw. pp. OT and 111). Thunder Bay 
te. Bede of lx. and gray clay or sh, containing abundant fossils Occurs on 8 
cape of Thunder Bay. Overlain by black bituminous sh, and underlain by black 
bituminous lg. 


Thunder Bay slates. 
Pre-Cambrian (upper Huronian): Canada (Thunder Bay, Lake Superior). 
R. D. Irving, 1852 (U. & G. S. Sd Ann, Rept., pl 3, map). Animikie or Thunder 
Buy slates of north shore, Vermillion Lake iron-benring series, and iron bearing 
rocks of the south shore all Included In Liurontan, 


Thunder Bay series. 

Middle Devonian: Northeastern Michigan. 

A. W. Grabau, 1902 (Mich, Geol, Surv. Rept. 1901, p. 192). Thunder Bay series— 
Clay, #h., and ls», 130 ft. thick, overlying Alpena 1s. and forming upper shales 
of Traverse group. Named for exposures on Thunder Bay, at and around Alpena, 

A, 8, Warthin, Jr., and G. A. Cooper, 1985 (Wash, Acad, Sci. Jour, vol 25, No. 12, 
pp. 524-526), restricted Thunder Bay stage by removing at top their Squaw Bay Is. 
(See 1925 entry under Traverse fm.) 


Thunder Bay shales, 
E. R. Pohl, 1980 (Tenn. Acad, Rel Jour, vol. 5, No. 2, p. 61). I suggest that 
“Olentangy” be entirely dropped from nomenclature of SW. Ont., and that all beds 
demonstrably below "Inerinal Is." be known as Thunder Bay shales 


Thunderhead conglomerate. (In Chilhowee group.) 

Cambrian (Lower): Eastern Tennessee and western North Carolina. 

A. Kelth, 1895 (U. & G. S. Knoxville follo, No. 18, p. 2). Thunderhead cgl—Heavy 
series of cl, graywaeke, and »*, with many small partings of sl General colot 
gray. SI. beds black or dark gray when fresh. Thickness believed to be 2,000 ft, 
Little variety In fm, and no division into beds of distinct character, The coarse 
beds vary only in proportion of quartz and feldspar. All sh beds are same In 
composition, Overties Cades cgl. and underlies Hazel al, [This is type aren of 
fm.] 

C. W. Hayes, 1895 (U. S. G. S, Clevelnnd follo, No. 20), appli! Thunderhead to 3 
fms, (descendinz)—T7wnderhead: cgl., 3004 ft; Thunderhead of, 1,500  ft,; 
Thunderhead egt, 500-1,000 ft. ; the latter fm. resting eonformably on Pigeon sl, 


Named for development on Thunder Head, Blount Co, Tenn, and Swain 
Co, N. C. 
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Thunderhead siate, 
See under Thunderhead cot, C. W. Hayes, 1895. 


Thurber sand. 
Drillers’: name for a gus sam in Strawn fm. of central northern Tex., 
lying 140 fr. below Thurber coal. 


Thurman sandstone. 

Pennsylvanian (Allegheny): Eastern and central Oklahoma, 

J, A, Taff, 1899 (0. S. G. 8. 19th Ann. Rept., pt. 3, p. 429) Thurman 825,—Brown sè 
nnd sbnly beds with, at base, 50 ft. or more of esl. composed of angular or H 
rounded chert fragmenta in a brown ss. matrix, Thickness 200 ft. Top fm. of 
Coal Mensures Ovarios Baggy ah [Mapped (pl. 64) às Shawnee 88, but, 
Shawnee being preoccupied, Thurman ss, is adopted in text.] 


Named for former village of Thurman, northern part of Pittsburg Co. 
(about 6 mi, W., of Indianola), which is near i? not on outcrops of the 


fin. 


Thurmond formation, (in Pottsville group.) 
Pennsylvanian: Southern West Virginia. 
M, R. Campbell, 1902 (U. 8. G. Raleigh folio, No. 77). Thurmond fm.—Provail- 
ingly sandy beds noderlyiniz Quinnimont coal (basal bed of Quinnbmont fm.) and 
overlving Bluestone tm. In region E. of Guyandot Basin Thickness 450 to 725 tt. 


Ine Pocahontas and Clark fms, combined of southern part of Raleigh quad. The 
now name Thormond is Introduced, because In aren E, of Gusyandot Basin the 
Poenhentas [No, 8] coul (the dividing line btw. Pocahontas and Clark frs.) ta 
not recognized and the fms. cannot be separated, Well exposed at town of Thur- 


mond, Fayette Co. 


Tinwah Lime, 


Pennsylynuian: Northeastern Oklahoma (Rogers County), 


S. W. Lohman, 1982 (Sommariee and abstracts of technical papers presented before 
the Tulea Geol. Soe 1932, unpaged, paper dated Dee, 19, 1 ; Tiawah lme.— 
Above the Red Bork sand, In lower part of Boggy fm., ia the Pink lime Reparated 
from latter by a sandy sh, te an intermittent I», horizon. (upper Pink lime) that 
ie very persistent on ourerop and particularly well developed in bills about town 


of Tiawah, from whieh it may take its name, 


Tibbit Hill schist. 
Pre-Cambrian: Quebec. 
(T. M. Clark, 1084 (Geol. Soc. Am, Bull., vol, 45, No. 1, pp. 6, 10). 


Tice shale. (Of Monterey group.) 

Miocene (middle): Western California (San Francisco region). 

A. C. Lawson, 1914 (U. 8. C. 8S, San Francisco folio, No. 102), Pice «h.—Bituminous 
s pinkish or yellowish, A 
Hambre as, Thickness 


sh, prevallingly chalky, in some pluces whitish, in oth 
fm, of Monterey group, Overlies Oursan ea, and under] 
460 ft Named for exposures along Tice Creek, in Concord quad, 


Tichenor limestone member (of Ludiowville shale). 
Middle Devonian: Western to central New York, 
J. M. Clarke, 1908 (N. Y. State Mus. Hab, 19, p. 22 and table) In Ontario Co, the 
vuccession of Hamilton beda from base up is Shaffer sh. ¢ Skuneuteles &h.}, Center- 
field ls, Canandaigua sh. (^ Ludlowville sh.), Encrinal (Tichenor) 1s., and Moscow 


gh 
J. M. Clarke and D. D. Luther, 1904 (N. Y. State Mus. Bull. 63). Tsohenor ta. in 
sandaigua and Naples quads. consists of 1 ft, of compact, hard bluish-gray, 


often erinoidal 1s., commonly known as Mnerinal ts. — Underlies Moscow gd. and 
overliea Canandaigua [Ladlowyille] sh. Well exposed at Tichenor Point, on 


Canandaigua Lake, in Ontario Co. 


Subsequent repts up to 1930 continued to apply Tichenor Is, to the thin 1s. 
hich according to D. D. Luther (N. Y. State Mus. Bull. 99, 
tent for more than 100 mi. E. of Buffalo quad. 


deseribed, w 
1906) is per 
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G. A. Cooper, 1930 (Vm. Jour. Sel, Sth, vol. 19, p. 225). "ichenor memb, [Redetini- 
tion.].—'Tle 1-ft. bed. of 1s. at Tichenor typi 
one of a group of several layers of same lithic character and containing n definite 
fnuna, which is a recurrence of that of Centerticld Is. These erinoldal les. and the 
associated shales contain same fauna as type Tichenor and the 10 ft, of sh. below 


tion when traced westward becomes 


it, Jt & here proposed to unite the I ft. of ah, with the Eft. orinaldal bed at Niche 
nor Point, under the pame 7ichenor, and to apply thie name to these Is2, and asso 
elated shales oa far W. ns Lake er 

thinner and most of the thin bands disappear. It ie only 2!4 ft. thick on Cazenovia 
Creek at Spring Brook and 1 le layer of hard erindidal and pyritiferous 1s 
136 ft. thick on shores of Lake Erie Gtabau proposed Morse Crock 0 for this 
single Inyer, bat there is little advantage in continuing this name in any other than 


West of Bullis Bridge the Tielhwnor becomes 


a sin 


n subsidiary sense, since ite relation to the Tichenor js clearly established. The 
Tichenor does not correlate with the "Enerinal" whieh forme summit of Ludlow 
ville fm. in Cayuga Lake region [which Cooper calla Nenteth 15], ns it apparently 
disappears by becoming shaly E. of Seneca Lake Localities for examination of the 


Tichenor are Lake Erie shore btw. Lakewood and Pike Creek; Jacox Run, in Genoese 
Valley; Murder Creek ut Darien; Hills Gulch, 5 mi. 8. of Le Roy: Bullis Bridge, 
444 ml. NE, of Spring Brook; Cazenovia Creek at Spring Brook; und Smoke Creek 
al Windom. 

W, Goldring, 1981 (N. Y, State Mus. Hdb. 16, pp. 369, S04), included T'uchenor Is. in 
Ludlow ville sh It Hes 50 to 75 ft. below Menteth Ia. in Ontario Co, but in Brie 
Co, the Menteth Ie. rests on Tichenor Ie, through overlap 


The U. S. Geol Survey treats Pichenor ls. as à memb. In upper part of 
Ludlowville sh, and follows the definition of N., Y. State Survey, whieh 
does not include in it the underlying 10-ft, bed of sh. which Cooper (1990) 
included. 


Ticholeptus beds, 
A paleontologie name applied by Ij, D, Cope to lower Mio, beds of tha 


Western States containing fossil remains of Ticholeptus 


Tickville rhyolite. 
Tertiary (Mocene?): Central northern Utah. 
J. Gilluly, 1932 (U. 8, G. 8. P, P. 173, pp. 60-01) Tickrilte rhyolte,—Five smu 
bodies of intrusive rhyolite occurring near ‘TMekwilk 


Tidioute shale member 

Devoninn or Carboniferous: Northwestern Pennsylvanian (Crawford 
County). 

K. E. Coster, 1034 (Bulls. Am, l'al, vol. 21, No. 71, pp. 110—119, table opp, p. 61). 
Tidioute ah, membeeOlivaccous miea-fleeked shi, containing In basni 1 or 2 ft. the 
fnmous chini fossils Thickness 5 to 23 ft. Is present, but only about 5 ft. 
thick, at type ction of Hayfield gh., which was named for Hayteld Twp, Crawford 
Co, It create on Cobham cgl. (Cussewago ss.) and is overlain hy Haytleld sh, sensy 
stricto, which ia approx. 20 ft, thick at Tidioute. [The Hayfteld slt of Chadwick 
was defined as resting on Cusseswago $8., x0 that introduction of Tidioute ah, mem. 
constituted à restriction of Chadwick's Haytield shi] mod for excellent exposure 
along Allegany River nt Tidioute und especially for the exposures along State 
highway through Dennis Run, 1 mi, SW, of ‘Tidioute, which seema to be max. 
development of the memb., (23 ft.). 


Tieton andesite. 
Pleistocene: Central Washington (Ellensburg region). 
G. O, Smith, 1908 (0 S. Elen*burg folio, No. 86). Tieton andesite Flows of 
lava with associated , occupying old valleys Fiowed down Tieton Canyon. 
Near mouth of Tieton Hiver 1s 200 ft. thick. Of Plelst. age. 


Tiffany beds, (In Wasateh formation.) 
Eocene: Southwestern Colorado and northy 
W. Granger, 1917 (Am, Mus, Nat, Hist iul 37, pp. 826-890). Tiffany beds.- 
These bede—300 ft. or more thick-—contabn the fauna discovered by Gidley and 
cannot properly be correlated, on a faunal ba with any part of Gulliua Wasatch 


stern New Mexico 
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Gidley says fauna appears to be intermediate btw, Fort Union and Wasatcd. To 
those familiar with our Eocene mammalian faunas the position of thia one na 
intermediate btw. the Torrejon and Wasatch fa manifest. This horizon should he 
specially designated, and writer suggests Tiffany beds, after Tiffany station, on 
Denver & Rio Grande Railway 4 mi. 8. of Mason schoolhouse. Possibly the vertical 
range of fauna characterizing these beds is greater than 300 ft, but fm. is mot 
cut through to its base at Mason schoolhouse or at any other points where fossils 
were found. Fauna resembles Torrejon more than Wasatch. According to Gard 
ner the beds overlap on Torrejon and Puerco and rest on Animas fm, 

B. Reeside, Jr, 1024 (U. 8, G. 8. P. P. 134, pp. 43-48). “Tiffany bede" are a 
faunal zone at and near base of Wasatch fm. as they are not different in lithology 
from the beds above and in fact are separable only by thelr fauna, This sone has 
heen traced northward from type loc, in sec, 20, T. S3 N., R. 6 W to 5. part of 
T, $5 N, R. 6 W., and eastward as far as Pagosa Junction, It undoubtedly extenda 
beyond that locality, but how far has not been determined In all this region 
it ean be identifed by its fossils as well as by tracing the beds. Westward from 
type loc. it has been traced to divide btw. Animas and La Plata Rivera and south- 
ward for some miles into New Mexico, It has not yielded fosslis W. or S, of Its 
type loc, and identification depended on tracing outerops and on lithologic 
comparisons. In S. part of San Juan Basin this faunal zone ls apparently absent, 
und beds with only the typical Wasatch fauna have been observed. Just where 
btw. northern and southern San Juan Co. this zone wedges out has not been deter 
mined. [Fossils listed.) Granger placed '""Piffüny beds” In Eocene, but Matthew 
would put them and underlying Torrejon fm, in Cret. 


Tigaraha schist. 
Early Paleozoic or older: Northwestern Alaska (Seward Peninsula). 


Tiger 


H. Moffit, 1913 (U. 8. G. S. Bull. 533, pp. 20-23, maps). Tigaraha achíat.—Al1 that 
part of Kigluaik group btw. top of Is. of Mount Osborn and base of Nome group. fs 
brown-weathering biotite schist several thousand ft, thick. Upper part is siliceous 
graphitic schist, irregular im distribution and thickness, Type loe. tne judos a sharp 
peak, near head of Bufalo Creek, which is here named Tigaraha Mtn, tí-ga-rah«a 
boing Eskimo word for pointed, Assigned to Paleozole, possibly in part pro- 
Paleozoic. 


Creek sandstone member (of Bristow formation). 


Pennsylvanian: Central Oklahoma (Creek County). 


A. 


A. 


E. Fath, 1917 (U. 8. G. 8. Bull. 601B, pp. 73-74, pl. 5). Tiger Oreck s5— 
Well exposed in S. part of sec, 6, T. 17 N, R. 10 E, on S. side of m small 
tributary to Tiger Creek, for which it is named, Thickness 20 to 30 ft. Is 
lowest outcropping bed that overlies the sl, 100 to 130 ft. thick, whose outcrop 
extends from sec. 4, T. 17 N., R. 10 E, to and beyond sec. T, T, 16 N.. R. 10 E. 
Its lower 2 or 3 ft, is highly fossiliferous, containing innumerable impressions 
of Fuxsulimam The ss. as a whole varies greatly in lithologic character. In some 
placed it is light-gray to yellowish-brown friable ss, that cannot be distinguished 
from other sss. in region. In other places as much as half of it is so calc. that 
it can be called a 1s. In still other places the Pusulina-bearing portion is separated 
from upper portion by as much as 15 ft. of sh. AN gradations btw, these various 
facies are known—from Is, through sandy Is. and limy ss. to common siliceous 
85.—and any or all of these facies may be present as layers or lenses In a single 
exposure. In Hominy quad. to N., this bed lies above Avant l8., according to 
personal communication of R. H. Wood, At Arkansas River the distance btw. 
the 2 beds 1s 60 ft. ‘Yo S. of Arkansas River both Avant ]x and the sh, that 
separates the Avant from Tiger Creek ss. decrense in thickness, and near S. bdy 
of Hominy quad. the Avant Is. is only 1 or 2 ft. thick and Tiger Creek as. fa 
separated from [t by only 8 to 5 ft. of sh, The Avant probably thins out and 
disappears before reaching Bristow quad. 

E. Fath, 1925 (U. 8. G. S, Bull. 759, pp. 18-15). Tiger Creek as, i& basal memh, 
of Bristow fm. and rests on the thick sh. bed that forms upper part of Copan fm 
as herein delimited, The Tiger Creek ss. persists from Nowata quad. through 
Bristow quad. 


Tightner formation. 
Mississippian: Northern California (Colfax region). 
H, 


G. Ferguson, 1929 (Am, Inst. Min. and Met, Engrs. Tech, Pub. 211, p. 4). 
Tightner fm.—Almost entirely fine-grained greenish hornblende achiat with vary- 
ing amounts of quartz, probably for most part secondary, Near the veins the 
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schist is altered to talc schist. A small amount of quartzose mica schist and 
rare beds of glistening black sl. are interbedded. Small lenses of coarsely erystal- 
line white ls, occur here and there, Dominantly of volcanic origin. Thickness 
probably 7,000 ft. Underlies, probably uncon., Kanaka fm., and is believed to 
overlie Blue Canyon fm, but the two are in fault contact. Named for fact it 
forms principal wall rock of Tightner mine, Extends from North Yuba to South 
Yuba. 


Tigre limestone. 
Oligocene: Panama and Costn Rica. 
Db, F. McDonald et al, 19019 (A. A. P. G. Ball, vol. 3, p, 364). 


Tijeras quartzite. 
Pre-Onmbrinn: New Mexico. 
C. [R.] Keyes, 1015 (Iowa Acad. Scl. Proc., vol. 22, pp. 257-259; Conspectus of geol. 
fms of N, Mex, pp. 4, 11). Tijeras qizites—Qizite beds 250 ft. thick, best 
exposed in great Tijeras arch of pre-Cambrie rocks at &. end of Sandin Range 


Tilden limestone lentil (of Bingham quartzite). 

Pennsylvanian: Central northern Utah (Bingham district). 

A. Keith, 1005 (U. 8. G. S. P. P. 38, p. 44, map, and sections) Tilden ls. lentit 
of Bingham gteite—White or light-colored siliccous marble. Max. thickness 100+ 
ft. [in sections is shown to He a considerable distance below Phoenix 15. and 
nbove Yampa ls. both lentils in Bingham qtzite. Named for Tilden mining 
claim, ] 


Tilden formation, 
Cambrian: Southwestern Montana (Argenta, Beaverhend County). 


P. J. benon, 1931 (Mont. Bur. Mines and Geol Bull. 6). Tilden fm.—Chiefly 
gray to pinkish-zray sandy ls., the more sandy beds near base, Contains ore 
deposits, Directly overlies Flathead qtzite, without angular contact, and Is 
separated from overlying Ermont fm. (Dev.) by color contrast. Best exposed NW. 
of Ermont mine, where following section of 421 ft, (descending) was measured: 
(1) Muddy-colored sandy ls. in beds 1 to 4 ft. thick with Sin. bed of oolitic 
Is, 10 ft. above base, 102 ft; (2) light-cray thin-bhedded sandy Is. that weathers 
buff, 12 ft.; (8) massive crystalline bluish-gray sandy Is, 190 ft.; (4) fine- 
grained pinkish-gray 1s. that weathers tam, 10 ft.; (5) gray sandy 1s, 20 ft.; 
(6) thin-bedded white siliceous 1&, 12 ft.; (7) gray sandy la, with 6 outstanding 
beds, mostly massive, pebbly Is, at base containing angular quartz fragments, 75 ft 
No fossils found. Tentatively assigned to Camb. because occupies about same strat. 
position ns Gallntin fm. of Threeforks region and Silver Hill, Hasmark, and Red 
Lion fma, of Philipsburg quad., but absence of sh. nt top of Flathead qtzite and 
throughout the Tilden is in marked contrast with those regions, [Derivation of 
name not stated, and no geographic feature called Tilden is shown on map 
necompanying rept.) 


Tillite Canyon formation. 
Age (?) : Eustern Greenland, 


C, Teichert, 1953 (Meddelelser om Grönland, Bd. 95, No. 1, pp. 74, 79), 


Tillman sand lens. 

A subsurface sand, of Lower Cret. age and a few ft. to 20 ft. thick, 
forming top bed of Davis oil and gus horizon in Webster Co, NW. La. 
Named for lease on which first producing well was drilled. (See under 
Davis oit and gas horizon.) Is said to lie in lower part of Glen Rose fm. 


fTimber Belt beds, 
Eocene: Eastern Texas. 
E. T. Dumbie and R. A. F. Penrose, Jr., 1890 (Tex. Geol. Surv. ist Ann, Rept., pl. 3, 
pp. xxxvi, 17, 22), Timber Belt or Sabine River beda.—Siliceous sand nnd green- 
Sand marls, with smaller quantities of white, brown, and black claya and with 
frequent beds of lignite. Thickness 800 to 1,000 ft, Underlie Fayette beds and 
overlie Basal clays, 
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Included Wileox group, part of Claiborne group, and Jackson of present 
classification, 
Named for great limber region of eastern Tex. 


Timber Canyon fanglomernte. 
Pleistocene (upper): Southern California (Ventura nnd Los Angeles 
Basins). 
U. 8S, Grant, IV, and H, R. Gale, 1931 (San Diego Soc, Nat. Hist, Mem. vol. 1, pp. 
87, S8, Ud). Timber Canyon fangt.—Heddish fnmngl., of upper Pleist. age, occurring 
on top of the ridges and beveling the edges of the upturned marine beds W. of 
Timber Canyon, on N. side of Santa Clura Valley. "This deposit was formed at 
base of Santa Paula Peak. Ia present in. Ventura and Los Angeles Basins. 


iTimber Creek beds, 

Eocene: New Jersey. 

W. M. Gabb and G. H. Horn, 1862 (Acad, Nat. Sci. Phila, Jour, 2d ser, vol m, pp. 
111, 135), referred to a part of middle mart bed—Itancocus fm. of current nomon- 
clature—exposed on Timber Creek, N. J., as Timber Crech bede, but did not define 
the term, 


Timber Creek group. 
Upper Cretaceous (Gulf series); Eastern Texas. 
R, T. Hill and C, A. White, 1887 (Phila. Acad, Nat. Scl. Proc. 1887, pp. 40, 44; Am. 


Jour, Sel, Sd, vol, 33, pp. 296, 298). Timber Creek group or Lower Cross. Tim 
bera, —Fossiliferous coarse-grained friable ferruginous sands alternating with thin 
»eüums of yellow clay; contains Henite Outerop coextensive with region known n 


Lower Cross. Timbers. Uncon. overlies Washita div, of Comanche series and under- 
lies Eagle Ford shales. Same as Dakota ae 

Name repliced by Woodbine sand, by R. T. Hill, because, as stated by him, 
of previous use of Timber Creek beds in N. J. “Timber Creek bed" hus 
also been used for the part of Woodbine sand that was later named 
Lewisville. 

Timber Creek beds. 

Upper Cretaceous: Eastern Texas (north of Colorado River). 

J. A. Taff, 1808 (Tex, Geol, Surv. 4th Ann, Rept. pt. 1, p. 285) Dakota sands (Lower 
Cross Timbers) divided into (descending) Wmbder Crock beda, 50-100 M+ Dexter 
sand; and Basal ciny, 200-4 ft. 

Timbered Hills group. 

Cambrian (Upper) : Southern Oklahoma (Arbuckle and Wichita Mountains). 

C. E. Decker, 1933 (Tulsa Geol, Soc, Digest, pp. 55-57), Timbered Hille group undor- 
Hes Fort SIU ls (basal fm. of Arbuckle group) and overlies pre-Cambhb Includes 


(descendiug) Honey Creek fn», Cap Mtn ss, (— Honey Creek of W. part of mtns), 
nnd Reagan se {Derivation of name not stated.) 


imber Ridge sand. 

A subsurface sand, 10 or more ft. thick, in Muskog 
Okla., which in Timber Ridge pool lies at 1,540 to 1,500 ft. depth, the 
Muskogee sand lying at 1,480 to 1,510 ft. C. W. Wilson, Jr.. snys (A. A. 
P. G. Bull, vol. 19. No. 4, 1935, pp. 505, 515) this sand corresponda to Conta 
as. memb, of Atoka fm., and that it is one of the Dutcher sands. 


Co., central eastern 


Times porphyry. 
Tertiary (middle or late) : Northwestern Arizona (Oatmun district). 
F. L. Ransome, 1923 (U. S. G. S, Bull. 748). Irregular mass of micrographic granite 
porphyry. Intrudes Alcyone trachyte and Moss porphyry. Exposed in Times Gulch. 


+Timiskamian series. 
Lower part of Huronian series of U. S, Geol. Survey. See U., S. G. S Bull, 


760, pp, 124-125. Also called “Timiskaming series," 
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Timiskaming. 
Name applied to a glacial like, of Pleist. age, in Canada, north of Great 


wakes region. 


Timms Point formation, 

Pleistocene: Southern California. 
' nnd H. R. Gale, Nov. 2, 1931 (San Diego Soc. Nat. Hist. Mem,, vol. 1, 
, pp 42-45). Timme Point sone introduced to replace Deadman Pstand 
"Plo," since Deadman Tal 
steam shovels The beds, predominnntly clayey, contain 


(d no longer exists, having been entirely removed by 


cold-water fnuna, which 
is eorrelated with a glacial age and assigned fo Plejst. underlig, apparently 
conformatly, typical San Pedro zone and uncon, overlie Las Posas zoni 


A, Clark, Doc. 19, 1081 (San Diego Soc. Nat. Hist. Trans., vol. 7, No. 4, pp. 37, 40). 
T'imms Point [m.—VUneemented clayey fine sands and silta, predominantly yellowish, 


with tocnl finer gray streaks and prices Exposed thickne 30 ft. Has been 
called Senta Barbara, San Diego, and Deadman Island PHa. Lower part at least 
of Santa Barbara fm, is believed to be older than Timma Polnt fm, and San Diego 


fm. is older than Timms Polnt. Therefore Timma Point is proposed for the silts 
and sands uneon, overlying Mio. sh. and underlying Lower San Pedro sands [shown 
as absent at Timma Polnt but present on Dendman Island], with Timme Point the 
type rection Was considered Milo, hy Arnold, but «mall percer v of extinet species, 
nge, nnd the very 
san Pedro indicate these beds 


the presence of a coolewater fauna attributable to a ginetal 


modern aspect of the underlying faunas in vicinity of 
are best considered Plelst. Instead of Plo. 

D. Cassell and A. J. Tieje, 1933 (Pan-Am. Geol, vol. 50, No, 5, p. 370). Writers 
reward it significant that Las ; fm. of Grant and Gale does not appear [in deep 
well near Venturn] btw. the Timms Point (upper Pico of some authors) and middle 

and therefore restore it to position ürst assigned it by Preseler above 
Timms Point horizon 

U. S. Grant, IV, 1935 (PoamAm, GcoL, vol. 64, No. 1, pp. 72574) At San Pedro Timm 
Potnt fm. underliea San Pedro fm. and overlies Lomita fm., all marine Pilviat 
[Fossils Hated.) 


Pico bo 


Timothy sandstone. 
Lower Triassic: Southeastern Idaho. 


G. R. Mansfield, 1920 (Am. Tour, Sei. 4th, vol, 50, p. 02; U. 8, G. 8. Bull, 713, pp. 29, 

50) Timothy ss—S8omewhat sugary Yellowish to grayish ss, in beds 1 to 3 in. 
thick, weathering pinkish. Thicknesa 800 ft Uncen, underlies Higham grit and 
overlies (uncon. 9?) Thüynes group Previously deseribed as Ankereh se. Named 
for Timothy Creek, in Lanes Creek and Freedom quads, which cute the fm 


Timpahutean series, 
'"Fimpahuten series, 

Terms applied by C, [R.] Keyes, 1923 (Par-Am. Geol., vol, 40, p. 53), 1924 
(vol. 42, p, TS), nnd 1926 (vol. 46), to Lone Mtn lx. (Upper Ord. and Sil.) 
of Nev. and to supposedly contemp. deposits in other States, Including 
Laketown dol (SiL) of Utuh. “Tithe is derived from Timpahute Peak, 
N. of Las Vegas.” 


Timpanogos shales. 


C, TR.) Keyes, 1924 (Pan-Am '0h vol, 41, p. 38) Timpanogoa shales, 2,000 ft. 
thick, composing Monon series in Utah. Of Karly Cambrje agi [Derivation of 


mime not stated. On p. 48 it is spelled Tampanogos, | 


Timpas limestone, (Of Colorado group.) 

Upper Cretaceous: Eastern Colorado and northeastern New Mexico, 

G. K. Gilbert, 1896 (U. S. G. S. 17th Ann. Rept., pt. 2, p. 566). Timpas fm.—Serics of 
Jee, and esie, shales of prevailing blue colors. Thicicn 175 ft Lower fm. of 
Niobrara group. Underlies Apishapa fm. and overlies Carle sh. (top fm of 
Benton group). Named for Timpas Creek, which enters Arkansas River below 
Rocky Ford, Colo. "ST 

ry - > P", XY SIA 

l'he Niobrara and Benton are not now treated as groups, the broader yim 
Colorado group, which inc!ndes them both, being considered the iore Z^ ? 

H CC 
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useful group name. Where the Niohrara deposits and Benton deposits are 
not subdivided they ure called Niobrara le. and Benton xh, respectively. 


Tinaja granite porphyry 
Age (7): Mexico, 
8. F. Emmons, 1910 (Econ. Geol,, vol. 5, p. 227) 


Tindir group. 

Pre-Cambrian and Lower Cambrian(?): Northeastern Alaska (Yukon 
Tanana region). 

D. D. Cairnes, 1914 (Geol, Soc, Am. Boll, vol 25, pp. 185-187) Tindir group 
Camb. or preCamb. Alaska and Yukon, [See also Cairnes, Canada Geol Surv 
Summ. Rept. 1912, p. 11, 1914, and Canada Geol. Surv. Mem. 07, p. 44, 1914.| 

J. B. Mertie, Jr., 1930 (U. S, G, & Hull. 816, p, 21), 1932 (1 & G., S Ball. 836, 
p. 369), and 1933 (Wash. Acad, Sci, Jour. voL 23, No. 8, p. 399) Aseicned to 
pre-Camb. and Lower Camb, (°). 

J. B. Mertie, Jr., 1937 (U. S, G. S, Bull, 87 
Camb.*).—A thick &equence of sed, rocks interbedded with basic lava flows 
intruded by igteous rocks, The intrusives, however, are not properly a part of 
the group. The sediments consist of dol, ls., sh., sl, and qtzite. The igneou 
rocks are mainly diabase and basalt of greenstone habit, together with an undet, 
proportion of Javas and tuffaceous beds of bematitie habit, Thickness 19,000 ft 
in Yukon-Tanonna region. [Long description. | 


) Tindir group ipre-Camb. and Lower 
ami 


Named for exposures along Int. Bdy btw. Tindir, Cathedral, and Harrington 
Creeks. 


Tinkers Falls member. 

Upper Devonian; Central New York (Onondaga County). 

G. A. Cooper ond J. S, Williams, 1925 (Geol Sac, Am, Bull, vol 46, pp. 790-800). 
Tinkera Falle memb.—MHasnl] memb. of Tully fm. At type section (in face of 
Tinkers Falla Just under the main overhanging ledge) it consists of 646 ft. of 
niternating thin layers of dark cale. sh, and shaly Ix abounding In Chonetes aurora 
At Junts quürry and ravine, not far W. of Tinkers Falls, it ia 134 fr. thick, but E 
of type section it thickens to 142- ft, at N, end of Deruyter Reservoir, Cazenovin 
quad, Can not be traced fur W, of type section Underles Apulia memb. of 
Tully and overlies Hamilton, 


Tinley Park moraine. 
Pleistocene: Northeastern Illinois (Chicago region). 
M. M. Lelghton and G. B. Ekblaw, 1982 (16th Int. Geol, Cong. Guidebook 26, p. 15) 
Tbe inner mem), of Valparaiso morsinic system W. of Chicago ia the well-defined 
Arlington Heights moraine, which 8. of Chicago is known as Tinley Park moraine 


'Tintic andesite. 
Tertiary : Central northern Utah (Tintie district) 
G. W. Tower Jr, and C. O. Smith, 1899 (U. S, G. & 19th Ann. Rept. pt. 3 
mapped the only andesite in Tintle dist, as Tiíntio andesite A geographie name for 
ihe rock is considered unnecessary and 7'intio conflicts with Tintle qtxite, of 


same i "a 


Tintic quartzite. 

Lower Cambrian and pre-Cambian (7): Central northern Utah (Tintic 
district}. 

G. O. Smith, 1900 (U. 8. G. S. Tintic folio, No. 65). Tinte qtetec —Ciny slates 
nnd gtziies, the qtzites white, weathering brownish red, very pure, compact, and 
fine-grained, with occasional beds of fine quarts pebbles Beveral beds of green, 
yellow, and red clay slates occur near top. Underlies Mammoth lx In mapping, 
the base of lowest bed of la, was taken ns contact btw. the two fms, ao that some 
slates are included 1n Mammoth Is, Exposed thickness about 7,000 ft, but base 
not found. 

G. F. Loughlin, 1919 (U. 8, G. 8, P, P. 107), restricted Tintic qtzite to the massive 
qtzites, und transferred to his overlying Ophir fm. 100 to 190-- ft of sb. or si 
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which were included in Tintic qteite as originally defined, This te present ap 
proved definition, (See U, S, G. S, P. P. 107, p. 25.) 


Exposed in Tintlc Canyon and.at other places 1n Tintic dist, 


FTintie slate, 

Middle and Lower Cambrian; Central northern Utah (‘Tintie district). 

G. W. Crane, 1915 (Am, Inst, Min, Engrs. Bull. 106, pp. 2149-2151). "intie al— 
Thinly laminated green eL with intercalated bands of impure gray banded Is, 
near top and thin bands of brown qixitie sl, near bottom. "Thickness 3258 ft Un- 
derlics Golden Ray hs. and overlies Tintle qtulte 


Replaced by Ophir fm., the name Tintie being adopted for the qtzite. 


Tinton sand member (of Redbank sand). 
Upper Cretaceous: Eastern New Jersey 


y (Monmouth County). 

S. Weller, 1905 (N. J. Geol. Surv. Ann. Rept. 1904, pp. 147, 154-159, and Tour, 
Geol, vol, 18, pp, 76, 81). Tinton beds.—Hard glauconitic, indurated sand bed, 
22 ft. thick For faunal and strat, reasons It is separated from underlying Red 
Bank sand and recognized ns a distinct fm. Fauna is more closely allied to beds 
below than to Beda above, Underlies Sewell [Hornerstown] marl. Exposed at 


Tinton Falls, Was Included in Red Sand of Cook. 

The U, S. Geol. Survey has since 1909 (U. S. G. S. Trenton folio, No. 107) 
trented ‘Tinton sand as top memb. of Redbank sand, but most repts of 
N, J. Geol. Surv, still treat it as a distinct fm. 


Tioga glacial stage. 

Pleistocene: Sierra Nevada, California. 

E. Binckwelder, 1923 (Geol Soe Am, Ball, vol 2, pp, 865-022). Tioga ntage.— 
Youngest gineinl stage on B, slope of Sierra Nevada Name for fact the glacier 
üepositing the HN occupied Tioga Pass, and its lobes descended both SW. and NW. 
therefrom, Correlated with Wisconsin stage 


Tlogn magnafacies, 

Devonian or Carboniferous: Central northern Pennsylvania ("Tloga-Elkland 
region). 

K. E. Caster, 1934 (Bulls, Am, Pal, vol, 21, No 71, p. 23). Westward the Pocono- 
like magnafncics (herein termed “Pocono” magnafacies) nasumer m füner-grained, 
legs well kortel factos of brown tlimonitic) weathering qtzitie micaccous ss. usually 
replete with mud balls and triturated cellulose. This fucies occasionally contains 

à parvafacles of thie 


brackikh-wnter faunas. In Tiogn and Wikland aren of Pa 


magnafacies, which is now known to be of Chautauguan age, was mistnken by 
M, L. Fuller (U. 8. G. 8. Elkland-Tioga folio, No. 93, 1908) for Oswayo fm. at 
top of Conewango serles From this mistaken correlation the castern develop. 
ment of thia magnafncles has ever since been termed tbe Oewayo. For this mag- 
nafucles the name 7Wo4ge is proposed. The Oswayo fm. in Olean, N, Y., are repre- 
Renta the Oswayo sensu stricto parvafacles expression of the Tioga magnafactes. 


Tiona sand, 
Drillers’ term, Western Pa. Of Chemung age. Older than Speechley sand 
nnd younger than Bradford oil sand group. In W. Va. the name has 
been applied to a sand higher than Speechley sand 


'Tionesta sandstone. (In Pottsville formation.) 

Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, and 
northern West Virginia. 

H, D. Rogera, 1858 (Geol. Pa.. vol. 2, pt. 1, pp. 474-477, 489, 400), Wonesta sx — 
Massive conrea ay or yellowish rock, sometimes much blotched and streaked with 
iron peroxide. Thickness 50 to 60 ft. Separated from overlying Brookville coal 
by 0 to 15 ft, of sl and ab. and overlies Tonesta group |Mercer sh, memb. of 
Pottsville fm.J. [As thus defined the name applies to Homewood sa, memb. of 
Pottaville fm.] 


L €, White, 1879 (2d Pa, Geol. Surv. Rept. Qs, p. 53). Piedmont (Tionesta) ox 
ine Homewood ss. The name “Tioneata’ has in late publications of the survey 


been replaced by "Pledmont," as the former was considered only a synonym for 
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the Congl, but I think ft evident that at Tionesta [Forest Co, Pa.], where this 
atratum got ite name, the rock occupies same relation to other members of thw 
serie» ax the one at the top of our section, amd that there ia no valid reason 


why it should not retain the original name at least through this region 


Replaced by Homewood ss, memb., the better-cstablished name. 


tTionesta group. (In Pottaville formation. ! 

Pennsylvanian: Northwestern Pennsylvania. 

H. D. Rogers, 1858 (Geol, Pa,, vol 2, pt. 1, pp. 474-43 
Tionesta, aa and overlies Seral cgl. and ss [evidently Connoquenessingz as.) 
Thickness 10 to 100 ft Includes Mahoning Ix, [upper Mercer ]5s], Tiónestn. or 
Mercer coal, Upper, Middle, and Lower Porter conis, Mercer 1s., und other strata 


) Wonesta group underlies 


Corresponds approx. to Mereer sh, memb. of Pottsville fm. 


Tionesta series. 

Pennsylvanian: Western Pennsylvanin. 

F. Platt, 1575 (24d Pa. Geol. Surv. Rept. M, pp. 8-01 Hodge [J. T.] In 1839 named 
and described the Sharon series na underneath Cel, No. XII, from his explorations 
W. of Allegheny River, Lesley in 1841 [where?] named and deserlbed the Tionesta 
series nx overlying € No XII sa he approached the Allegheny River from Potter 
Co. The '[joneeta se is Cel, No, XII, and therefore the Tioneata series of coal beda 
ls same aa Sharon gerion. It is therefore necessary to expunge the whole Tionesta 
croup, sandrock, und coal beds from Mr. Rogers’ column, 


The term “Cel. XII" as used in some early Pa. Geol. Surv. repts. was applied 
to the upper or Homewood ss. memb, of Pottsville fm. of present nomen- 
clature, and in other repts to all of Pottsville fm. of present usage. 


Tionesta iron shales. (In Pottayille formation.) 

Pennsylvanian: Northwestern Pennsylvanin, 

I. €. White, 1870 (24 Pa. Geol, Surv, Rept, Q.) Tioneats fron shales.—Shales cons 
taining irom ore, sometimes in shape of concretions and ngain aa a tratam af 
cale. ore on top of Upper Mercer Ia Thickness 20 ft Underle Tiomesta coal, 
aud sometimes separated from underlying Upper Mercer Is. by a thin bed of coal. 


Is n part of Mercer sh, memb., 


Tionesta clay. (In Pottsville formation.) 
Pennsylvanian: Southeastern Ohio (Hocking Valley). 
E. Orton, 1884 (Oblo Geol, Surv., vol. 23 Tionesta. clay, U to 5 ft. thick, undertic 
'rionesta cool and des 10 ft. above Upper Mercer horizon. 
Is a part of Mercer ah. memb. 


Tippah sandstone member (of Porters Creek clay). 
Eocene (lower): Northeastern Miss sippi and southwestern Tennessee. 
E. N. Lowe, 1015 (Miss. Geol, Surv, Pull 12, 005. Tippah 
White and yellow sands, gray in places, with glanconite grains; 
consists of hard fovstlifer "ly grained zglauconitie ss. Thi 
175-100 ft. Overiies Porter's Creek fm. and underlies Ackerman clays, 
of Midway group. 


¥.—Unconsolidated 


upper 4 or 3 (t 
of fm. 


Top fm, 


ous, € 


The Tippah ss. has since 1925 been treated ns top memb. of Porters Creek 
elay. (See C, W. Cooke, U. 8, G. & P. P. 140K, 1925, and N. Lowe, 
L. W. Stephenson, and G. A. Waring, U. SS G. SS W. S. P. 1925.) It 
is not known to extend S, of Tippah Co., Miss 

Named for Tippah Co, Miss, “where it is prominently exposed in broken 
hills and ridges." 


on surface. 


Tipperary er 
Picistocene: Northeastern Utah and southwestern Wyoming (Uinta Moun 
tains). 
W. H. Bradley, 1986 (U. 8. G. 8. P. P. 185). Older than Blacks Fork 10021 stage 
Lies 150 ft, above post-Bear Mtn rface, Named for ite larg remnant, 
Tipperary bench, which Hes btw. Smith Fork and Little Dry Creek, Wyo, 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 21! 


Tipton sandstone. 
Pre-Cambrian (7): Northwestern Iowa, 


€ [ER] Keyes, 1914 (Iowa Acad, Sci, Proc, vol. 21, p. 187; Sci, n. S, vol. 40, 
p. 144). Tipton terrane-—See., 425 tt. thick, composing basal fm, of Keweenawan 


gerieg. 
C. [R.] Keyes, 1922 (Pau-Am. Geol, vol, 38, p. 311). The so-called Tipton sas, and 
shales may eventually prove to be Mid Cambric In age rather [than] pre-Camb 


Derivation of name not stated. 


Tipton shale member (also Tipton tongue) of Green River formation. 

Eocene: Southwestern Wyoming (Sweetwater County) and northwestern 
Colorado (Moffat County). 

A. R. Schultz, 1920 (U. S. G. S, Bull. 702). Tipton ah. mom. of Green River fm.— 
Thin fn a 20 to OO ft, thick) near 
base; miso other oolltic and concretionary beds locally resembling huge oyster 
shells scattered on surface Thickness 100 to 325 ft. Underlica Cathedral Bluffs 
red beds memb, of Green. River fin, and overlies Wasatch fm. Named for expo- 
sures in vicinity of Tipton, a station on Union Pacile Ht. Jt. in Sweetwater Co., 
Wyo. To N. of Tipton station the Tipton eh. has been removed by erosion over 
freater part of Great Divide Basin 

J. D, Sears, 1924 (U. S, G. 5. Bull. 751G). In basin of Vermilion Creek, in NW 
Moffat Co, Colo, and southern Sweetwater Co, Wyo, the upper and lower 
parts of Wasatch fm. are separated by Tipton tongue of Green River fm, This 

iy fisile sh, nnd oll sh., wed out south 
sled Cathedral 


le sl. and 8*.; pronounced óoliie Is, (in plac 


tongue, which is characterized by 
ward, and the main part of the Wasatch and the upper part (hore ei 
Bluffa tongue) merge into a continuous fm, comparable to that E, of Godiva Ridge. 
According to Schults the Cathedral Huns tongue (which he called a memb, of 
Groen River fm.) passes northwestward by lateral variation Into typical Green 


Rivor shales, 
Tip Top sand, 


Tertiary or older: Western Kentucky (Hardin and Meade Counties). 


A. H, Button, 1931 (Ky. Geol, Rurv,, ser, 6, vol, 87, pp. 275, 285). Tip Top sand. is 
proposed to designate the small deposit of soft and poorly cemented sand along 
Dixie Highway about J4 to 4 mi. NW, of Minois Central station of Tip Top 
The deposit Hes partly in Hardin Co. nnd partly in Meade Co. and covers an arca 
of approx, 40 acres, Color is white, yellowish white, and yellow Upper part ia 
stained by iron oxides leached from overburden of sol, but lower beds are white 
except where they bave come in contact with surface waters. Cor pre 
dominantly of quartz grains with minor amounts of other sediments, chiefly 
lenses, 2 to 6 in, thick, of yellowish and white clay interbedded with the sand. 
Tt ia quarried for gl . pottery, and molding sand by Ky. Si Co. Exact age 
unknown, Whether it is Lert. or n filling of an earlier sink hole Is not settled. 
It lies on a floor of St. Louis Is. and is about 50 ft. thick. 


l'Fisbury beds. 
TTisbury gravel, 

Pleistocene: Southeastern Massachusetts (Marthas Vineyard, Gay Head, 
and other localities) 

J. B, Woodworth, 1896 (U. 8. G. S. 17th Ann. Rept., pt. 1, pp. 975-988 and chart). 
Tisbury bede.—A zincial deposit, consisting of rather ferruginous atratified ely 
und clayey sadds occurring at Marthas Vineyard, Gay Mead, and other localities 
Separated from deposits of last glacial epoch by Vineyard erosion Interval, and 
from underlying interglacial Sankaty beds by Gay Head interval of erosion and 
folding. Well exposed in Chilmark and West Tisbury [Marthas Vineyard]. The 
Mohegan Bluff beds ou Block Island are an extension of thia eecrica. 

J. B. Woodworth, 1897 (Geol Boe, Am, Bull, vol 8, pp. 107-212), Thickness of 
Tisbury beds on Marthas Vineyurd 150 ft. 

A, €. Veateh, 1903 (Jour. Geol., vol. 11, pp. 766-776) The greater part of Man- 
hasset beds of Long Island are regarded ae Tisbury of Woodworth, 

M. L. Fuller, 1903 (Am, Geol, vol. 32, pp. 308-211). Manbasset grave] ia prob 
nbly to be correlated with 7Tisbury beds of Marthas Vineyard and Mohegan Blut 
beds of Block Island. 


151027 —328—'^*8 
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A, €, Veatch, 1906 (U. S. G, S P. P. 44) Tisbury (Manhasset) grovel on Long 
Island varies in thickness from 0 to 250 ft. 

J. B. Woodworth and E, Wigzlesworth, 1934 (Harvard Coll. Mus Comp. Zool 
Mem., vol. 52). The deposits formerly called “Tisbury beds" by Woodworth are 
here divided into Manhasset fm. ial), Jacob sand (transitional), and Gardiners 
clay (interglaeial), all of whieh wre present on Marthas Vineyard, 


Named for exposures at West Tisbury, Marthas Vineyard, 


Tishomingo granite. 

Pre-Cambrian; Central southern Oklahoma (Arbuckle Mountains). 

R. T. Hill, 1891 (Am. Jour, Sci. 3d, vol. 42, p. 118). Tishomingo granito Wes in 
heart of Chickasaw Nation, R. of and underlying Wapanucka te, dist At its 
eastern outerop it is composed of red feldspar, white and black mica, quartz, and 
hornblende, with numerous pegmatitic veins, In W. part of Chickasaw Nation the 
feldspar is nlbite. The granite is intersected by numerous dikes of diatuse 

J. A. Taff, 1902 (U. S. G. & Arokn folio, No. 79, p. 2), and 1008 (Tishomingo 
folio, No, 98, p. 2), Tishomingo granite—Coarae pink or red pegmatitie granite 
with numerous dikes of basic rocks Quarts monsonite occurs in intimate rela 
tions to the anite and appears aa phases of it. In some Instances the monzonite 
occurs with some dellnition of bdy Again Ht blends with the granite gradually 

C. W. Tomlinson, 1928 [See under Colbert porphyry.) 


Named for Tishomingo, Johnston Co., which Is located on the granite 


TTitunotherium beds, 
A paleontolagic term applied in early repts to Chadron fm. The sss. in 


upper part of the Chadron have been called “Titanotherium sss 


Titkana limestones, 
Cambrian: British Columbia and Alberta 
C. D. Walvott, 1913 (Smithsonian Mire, Coll, vol 57, No. 12. pp. 334, X37) 


Titus Canyon formation 

Oligocene (lower) : Southeastern California. (Grapevine and Funeral Monn 
tnins), 

€. Stock and P. D. Bode, 1985 (Nat. Aend, Scl Proc, vol, 21, No. f, pp. 571-579, 
map). Titus Canyon fm.-- Rea nnd green qtzite cgis., cale, sss, cnie. mudstones, 
algal lès., and tuíffaceous ssa., with Ie, breecin at base, Near middle occurg alea 
ls, zone, consisting of yellow and blue-gray nlzal ies, nnd red or maroon cs 
mudstones, All fossils occur below thia algal Is. zone. They are lower Olic. 
Thickness S000+4- ft Type oceurrenee. In Titus Canyon, near Leadfleld, Calif 
Thickness near Leadfleld 2,200-- ft. The fm. dips ENE. off E. Yank of Grupe 
vine and Funeral Mtna. Resta uncon. on Paleotoic and pre-Paleozole. Ie gneon, 
overlain by 400 to 500 ft. of lower Mio, (72) egl, which te interbedded with and 
lenses upward into rhyolite flows and associated sed. tufs which attain thick 
neas of 7,000 ft. near Titus Canyon, 


Tiverton arkose, 
Carboniferous: Sontheastern Rhode Island. 
A. F. Foorste 1899 (U. S. G. 8. Mon. 33, pp. 178-370), Wieertow arkose, —Arkose 
[enktern 
100 to 


extending along excurpment from Steep Brook to Tiverton Four Corner 
part of Newport Co.) Exposel at several places in Tiverton Thickn 
200 ft. Probably same as Natick arkose, 

A part of Wamsutta fm. as mapped by B. K. Emerson, U. S. G. S. Bull 
DOT, 1917. 


Tivola tongue (of Ocala limestone). 

Eocene (upper): Central Georgia (Houston, Twiggs, and adjacent coun- 
ties). 

C. W. Cooke and H. K. Shearer, 1918 (U, S, G. & P. P. 120C, pp. 51-50). Tirola 
tongue of Ocala sA bed of bryosonn bearing Im typicully exposed at quarry of 
Planters Limcatone Co, 2 mi. S. of Tivola, Houston Co., which projects as far 
N. as Rich Hill, Crawford Co, and intrudes far tote the main area of the contemp. 

Barnwell fm. in which it forma an important horizon marker near the base in 
Houston, Twiggs, and adjacent counties. It extends laterally into lower part of 
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Twiges clay memb, of Barnwell fm, In most places It is underlain by thin 
sandy beds that are classed with the Barnwell Its thickness in m few places 
exceeds 40 fL, but is commonly much thinner. Is of Jackson age 
Tizapan basalt. 
Tertiary : Mexico. 
R. H. Palmer, 1026 (Pan-Am. Geol, vol, 45, p. 127) 
Tiaxeala formation. 
Cretaceous: Mexico 
W. F. Foshag, 1934 (Econ. Geol, vol. 29, No. 4, p 


Toborg sand. 
A shallow oil sand of Cret,.(?) age, lylng nt 400 to 425 fr. depth in Yates 
oil field of Tex. 


Toboso conglomerate farcies. 

Mississippian: Central Ohio, 

J. E, Hyde, 1915 (Jour, Geol., vol, 23, pp. 657, 667-660). Todoro ogl. facies of 
Cuyahoga fm. in E. part of Licking Co, Largely nonfosslliferous cgl&. and 855. 
with shala in lower part. Thickness 558 ft Includes (descending): (1) Berne 
memb, 1 to 2 ft.; (2) Block Hand memi», 100 ft; (3) sss, nnd shales, 488 ft. 

Includes Cuyahoga fm. and lower part of Black Hand fm, 

Probably named for occurrence at Toboso, Licking Co. 


Vlobucksy sandstone. 

Pennsylvanian: Central eastern Oklahoma. 

IL. M. Chance, 1890 (Am, Inst, Min, Enzrs, Trans, vol. 18, pp. 658, 659). Woduchey 
$5,—Mnassive sw, 200 ft. thick, forming basal part of Coal Measures In Choctaw 
coal Held. Underlies Grady [Hartshorne] conl, and overlies shales and sss, probably 
of Subcarbeniferous a 


Same as Hartshorne as, later but better-established name, 


1 
Derivation of name not known. 


Toby conglomerate. 
Pre-Cambrian;: British Columbia 


J. F. Walker, 1926 (Canada Geol, Surv. Mem. 148, p. 13), 


Toccoa quartzite. 
Susal Cambrinn or pre-Caumbriun : Northeastern Georgia 
8. L. Galpin, 1015 (Ga. Geol. Surv. Ball. 30, p. 120), Tortoe gteite—From 2 mi 
E, of Ayersville to within about 144 mi, of Toccoa there are several striking out 
crops of qtuite, which usually dip to NW., although in some cases shooting planes 
dipping to SE. are so strongly developed that they obscure what appears to be the 
true bedding of the rock. The fm. seems to pass upward Into siliceous and micaceaus 
schists with occasional narrow bands or Inyers of biotite, or even bornblendic 
schist. Jclow the qtzite comes into sharp coutact with hornblende sehiigta. (Roan) 
No conclusive evidence obtained to show whether thie contact Is Intrusive. The 
qtzite shows considerable variation in composition, expecinily toward a feldspathic 


phase which bears strong resemblance to an igneous gneiss but which seems to poss 
gradually into the typical rock 

Named for exposures in a ballast quarry N, of Southern Ry and about 2 mi. 
W. of Toccon, Stephens Co. 


Tochatwi group. 
Pre-Cambrian: Northwest Territories, 
C, Lausen, 1020 (Canadian Min, and Met, Bull. 202, p. 356). 


Tocito sandstone lentil (of Mancos shale) 
Upper Cretaceous: Northwestern New Mexico (San Juan Basin) 
J. B. Reeside, Jr, 1024 (U. 8, G. S. P. P. 124), On Chaco and San Juan Rivera 
near the Hogback, NW. N. Mex, a notable bed of coarse brown cross-bedded sg. 
about 3G ft. thick, occurs 745+ ft. above base of Mancos sh. It contains lenses 
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of pebbles of chert and quartz ss much as 14 in. diam. and resistant enough to 
make n clit It is known to petroleum geologists a ito =, though sometimes 
also called by them Frontier ss. In this rept it is called Yoolto se. lentil of 
Manoos sh Named for outcrops of the sa. near Tocito trading post, Sau Juan Co., 
N. Mex, Also outcrops near Beautiful Mtn, about 25 ml. SW, of type loc 


fToequan gneiss. 


See TTucquan gneiss, 


r'T'odd Valley formation. 

Pleistocene z stern Nebraska (Saunders County). 

A. L. Lugn, 1034 (Nebr. State Mous., vol I, Holl. 41, pp. 324. 349-350). Todd Valley 
fm, A valley fll of, chiefly, fine sand, becoming coarser nene bottom Consists of 
fluvioglacin! deposits Occurs In "am old Platte channel” across Saunders Co 
from near North Bend to Ashland. Thickness 120 to 100 ft. Younger than 
Loveland fm, (of Sangamon ame) and older than Peorian to Probably formed 
in late Iowan time, Named for ita occurrence in Todd Valley, an old filled PIntte 
River valley, 


Todilto limestone member (of Morrison formation), 

Upper Jurassic: Northwestern New Mexico and extreme northeastern 
Arizona, 

H. E, Gregory, 1916 (U. 8S. G, S W. S. P. 380) nnd 1917 (U. & G. S, P. i^; 93) 
todito fm.—Where developed as Is. the fm. is very thin; where developed ns cale. 
ah. M. is much thicker. The Is. is dense and gray. "Thickness of fm. 3 to 200 ft. 
Conformably underlies Navajo ss. and conformally overlies Wingate ss Named for 
Todilto Park, McKinley Co.. N. Mex, 

A A. Baker, C, H. Dabe, E. T. McKnight, et al, June 1, 1931 (ÙU. & G. 8, prel 
maps showing geol, strücture of Valley.Nuvnjo Mtn region, San Juan Co, Utah, 
and of parts of Grand and San Tuan Counties, Utah). Kayenta fm, introduced for 
deposits btw. Nuvajo ss. (above) and Wingate ax, (below) because feld studics 
of A. A. Baker, C. H. Dane, und J. B. Reeside, Jr., show that Todilto fm. at its 
type loe, is younger than the beds btw, Navajo se. and Wingate ss. 


According to subsequent studies by Messrs, Reeside, Baker, and Dane the 
typical Todilto le of Todilto Park is busal memb. of Morrison fm. and 
rests uncon, on Wingate ss.; but in SE, Utah and parts of SW. Colo. 
the Morrison is separated from the Wingute by several intervening fms., 
in descending order Summerville, Curtis, Entrada, Carmel, Navajo, and 
Kayenta. (See U. S. G. S. P. P. 183, 1936, p. 9.) 

In some areas the 'Todilta rocks are chiefly gyp. and are ealled Todilto gyp. 
memb, In other areas they are of mixed lithology and are culled Todilto 
memb. 


Todos Santos formation. 

Mesozoic: Mexico, 

B. F. Emmons and G, P, Merrill, 1804 (Geol, Soc. Am. HolL, vol. 5, p. 514). Cret 
included in Chico [Upper Cret.] 

W. A. VerWiche, 1925 (Pan-Am. Geol, vol, 44, p, 131), assigned this fm. to Trinssic 
and Jurassic, 

€, Sehuchert, 1935 (Hist, geol. Antillean-Cariihean reston, p. 320), assigned it to 
Lower Cret. or older, 


Torink gravels. 
Pleistocene: Southwestern Alaska. 
J. E. Spurr, 1900 (U. S. G. 8. 20th Ann, Rept, pt. 7, p. 177) Togiak grevets, 
Pleist., occur slong banks of Togiak River and Togiak Lake. 
Tohachi shale. 
Tertiary (Eocene ?): Northwestern New Mexico and northeastern Arizona. 
H. E. Gregory, 1016 (U, S, G. S, W. S. P. 380). Tohachi sh.—Dark-brown and 
white shales and eubordinnate ess., 200 to 1,100 ft. thick Overlnin, uncom (7?) 


by Chuska ss. Rests uncon. on Mesaverde and later Cret. fms. Named for Tohacht 
Indian School, McKinley Co, NW. New Mex, where it is exposed 
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Tok sandstone 

Tertiary (*) : Eastern Alaska. 

A. H. Brooks, 1000 (U. &. G. S, 20th Ann, Rept, pt. 7, pp. 473, 483). Tok ss— 
Soft, friable yellowish ss, thinly bedded, containing thin beds of One feldspathic 
cel, Thickness 50+ ft Few plants, ‘Tentatively Tert.(?). Several exposures 
occur a few mi. below mouth of Tok River 


Tokio formation. 
Upper Cretaceous: Southwestern Arkansns and southeastern Oklahoma. 


H, D. Miser and A. H. Purdue, 1918 (U. S. G. S. Bull. 690, pp. 19, 24). Tokio sand 
mend. of Bingen fm,—Contains sand and elay, in addition to a busal gravel and 3 
higher gravels. The saml is incoherent, firmly packed gray quartz sand in beds 
some of which are over 30 ft. thick. Conspicuously crosa-bedded Contains dis- 
seminated particles of kaolin and a few scattered pebbles. Weathers red and 
produces a gray sundy soil. Light-colored and dark-colored clays are inter- 
bedded with the sand, Some of them contain fossil plants and small quantities 
of iron pyrites and lignitiferous matter. The Ughtcolored clays are in beds 
5 to 6 ft. thick and consist of plastic ball clays and monplaetie kaoling, The 
mem, is widely distributed W. of Tokio [Hempstead Có, Ark.) and Highland. 
Ti comprises upper 100 to 150 ft, of Bingen fm. The underlying part of the 
Bingen consists of gravels, greenish arkosic sand, red clay, and dark plant-bearing 
ciny. ‘The Tokio memb. is eonformably overlain by Brownstown mari 

H, Dane (U. S, G. & Press Bull. S823, Sept. 10, 1926) and L. W Stephenson 
tA. A. P. G. Bull, vol. 11, No. 1, Jan. 1927) divided Bingen fm, into Toklo fm. 
(above) and Woodbine fm. (below), and discarded Bingen. They also redefined 
Tokio by Including in it, at base, a gravel bed 30 to 40 ft, thick, benenth whick 
an uncon. had been discovered The beda b, Ark, Geol, Surv. 
Bull, 1, 1920.) 


tTokio sand member. 
See explanation under Tokio fm. 


Tokun formation. 

Tertiary (probably Miocene) : Southeastern Alaska (Controller Bay region). 

G. C. Martin, 1908 (U. 5. G. 5. Bull. 335, pp, 24, 35), T'okun fm—Lower 2,000+ ft. 
chiely sandy shales; upper 500 ft, a bed of ss Conformably overlies Kushtaka 
fm. the transition apparently representing a change from fresh-water to marine 
conditions, The Tokun outerops on both shores of Lake Tokun. [Gives area of 
occurrence, detailed section, fossile, ete] 

N. L. Taliaferro, 1932 (Geol, Soc, Am. Ball, voL 43, No. 3, p. TTL). Tokun fm., which 
occurs to N. of Bering Lake, closely resembles lower part of Katalla fm. to S. of 
Bering Lake, Martin thought Katalla fm. was older than Stillwater nnd 'Tokun 
fims., but writer suggests Tokun fin. ise lower part of Katalla fim., whieh he hax 
named Split Creek memb., and that this is underlain by Kushtaka fm. Koatalla 
Im. is here assigned to upper Olle, on basis of Hthologic similarity to fossiliferous 
beds in Yakutugs dist. that are assigned to upper Olig, by B. L. Clark, 


Tolay volcanics. 
Pliocene (lower): Central western California (Petalumn district). 


R. R. Morse and I. L. Bailey, 1935 (Geol. Soc. Am. Bull, vol. 46, Na, 10, pp. 1437- 
1455). Tolay voleanics.—4A hitherto unrecognized fm. disclosed in core drilling at 
Petaluma Includes great thickness of flows, breccias, tuffs, and azgle. Rough 
review of well samples shows, in general, that the fm. ia acidle be low, basaltic in 
middle, andesitie above, and that it terminates with extensive deposits of pyro- 
clastic material, which, at top, are interbedded with lowermost Petaluma shales, 
[On p. 1443 and elsewhere they seem to include the transition beds in Petaluma 
fm.] Thickness 4,162 ft. Upper few hundred ft. nppear at surface in small 
area W. of Tolay Creek, near Lakeville School, Petaluma quad, where they con- 
formably underlie Petaluma fm., believed to be Lower Plio. On this evidence 
and by inference from relatione of rocks in adjoining areas, the Tolay volcanics 
are assigned to Lower Plio. The Upper Mio, San Pablo strata are unknown at 
Petaluma. If present they must oecur in the unknown interval below Tolay 
volcanica, where it is possible Monterey also may be represented, 
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Tolchico shale. 
Lower ‘Triassic: Northeastern Arizona. 
C, [R] Keres, 1922 (Pan-Am, Geol, voL 358, pp. 250, 338).  Tulchéeo hai ia 
name given to 2d sh. memb, of Ward's Moenkopian series, finely displayed around 
mouth of Canyon Diablo. Thickness 100 fi. 


Name probably derived from Tolchica Settlement, The Crossing, Little 


Colorado River, Coconino Co, 


Toledo moraine. 
Pleistocene (Wisconsin stage): Northern Ohio, Equivalent to Goodland and 
Imlay moruines of sonthern Michigan. Named for Toledo, Ohlo. Same 
us Cleveland moraine. 


Toledo formation, 
Oligocene: Northwestern Oregon (Lincoln County). 


Harrison & Eaton (firm), 1920 (Min. Res. Oreg.. Oreg. Bur. Min. and Geol, vol, 3, 
No. 1). Toledo di —Tüffaceods a9. and shales, green gray on unweathered sur 
faces, but weathers white, yellow, and red. The ss. îs rather thinly bedded, and 
sandy sh. makes up greater part of series, Thickness 2,800 ft. Urnderlies Yaquina 
es. and oyerlies Coaledo fm Type Joe, 3 mb S, of Toledo, Lincoln Co 

W. D. Smith, 1924 (Econ. Geol, vol. 19, p. 458), gnave thickness na 3,000 ft 

H. G. Schenck, 1927 (Calif, Univ. Pub, Dept, Geol. Sci, Boll, vol, 16, No. 12). 
It is possible to divide Toledo fm. into at least 2 members, the upper consisting 
of L,000-- ft. of sss. ond the lower 1,200-- ft. of concretionary sh. of lower Olig¢ 
uge, here named Moody sh It is believed there is no angular uncon. btw, Toledo 
fm. and overlying Yaquina fm 

H, G. Schonck, 1928 (Calif. Univ, Pub, Dept. Geol Sei. Bull, vol 35, pp 
Toledo fm. uncon., overlies Burpee fm 


Tolenas marble, 
Probably late Tertiary or Quaternary: Western California 
W, L. Watts, 1890 (Calif. State Min, Bur. 10th Ann. Repi., pp. 665-0 
marbte.—Pure waxiike aragonite, the work of springs; quarried nt 'Tolenss Springs, 


Boland Co 


l'üfenax 


Toll Pit beds. 
Silurian: Southeastern. Michigan. 
W. H. Sherzer and A. W. Grnbau, 1910 (Mich. Geol. Surv. Pub. Z, geol. ser. I, pp. 474). 
Toll Pit 6eds,—At Toll Pit quarry, near Seoteld, the upper part of the Sylvania is 
Interetratif)ed with seme dolomitic Iñyèers carrying Anderdon fauna Pre Dundos 


erosion has carried away all of Monroe beds exeept this thin layer of Anderdon in 
" 


the upper Sylvania. Traces of Dundee still remain at thts be 
'Tolovana limestone. 
Silurian (Niagaran): Northeastern Alaska (Preacher, Tolovana, and Hot 


Springs districts) 


J, B. Martic, Jr.. 1926 (U. 8, G, 8. Bull, 8 . Teletwoa Composed ontinl of 
carbonate rocks without any important admixture of argill. or aren. members. Both 
ls, nnd dol. are pre In White Mtns these rocks are dark to light gray, crystal- 
Hne, and weather white, yellowish, or buff, Generally massive, Niagaran (middle 


Sil.) fossils from lower 500 ft. It is possible uppermost part may be late Sil. 
"Thiele: possibly as much as $,000 ft Rèsta with possible discon. on undi, pre 
Middle Ord. rocks and is ovetiain, probably with great uncon, by Dey, rocks. 


Toltee trap. 

Pre-Cambrian (Keweenawan): Northern Michigan (Ontonagon County) 

8. H. Broughton, 1863 (Remarks on the mining interest and detalle of the geology of 
Ontonagon County, pum. of 24 pp, and map, Phila. 1563; map and p. 21). Then 
suceeed [next abave National ss.) various trap belts of which little is known, 1,710 
ft, wide. In southern of these belts was worked tlie Toltec mine, on a large quartzose 
veln. [Called Toltec traps on map, and shown as next below Oneida cgi] 


Tomahawk amygdaloid. 
Same as Torch Lake amygdaloid. Derivation of name not known, 
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l'omales formation, 
Upper Pleistocene; Western California (Marin and Sonoma Counties). 


R. E. Dickerson, 1922 (Calif, Acad, Sel, Proc, 4th aor., vol. 11, No. 19, with mapa). 


Tomales fm Largely land or streamlald deposits, Including terrace deposits con- 
taining n small but distinctive Pleist. fauna, and also probably material composing 
alluvial fans In part of area the fm, consists of Hegnitic beda overlain by loosely 
consolidated tam-colored ses, and cele. (or perhaps fungls. would be n better designa 
tion) of lighter color than the tan-colored ssa, of Millerton fus A small estuarine 
faunn found in upper beds indicates that during part of time the region was occupied 
by & shallow bay. tests uncon., (important break) on Millerton fm. 


Named for occurrence on NE, side of Tomales Bay, where most of hendlands 


are thinly coated with the loosely consolidated sss, and egis. of Tomales tm. 


Tomales Bay deposits 

Pleistocene: Western California (Marin County). 

V. €, Oxmont, 1904 (Calif. Univ, Pub, Dept. Geol Bull., vol, 4, p. 78). Tomales Ray 
deposita According to Anderson they consist of course arkose detritus with Indis 
tinet borizontal stratification. Generally found in the larger depressions of the 
peninsula, Range in elev. from 500 ft. downward. Form a series of low, broad 
hills, extending niong middle of valley near Olm, and occur st intervals on both 
shores of Tomales Bay, forming there à system of low beneh-like terraces below 
200 fi 
Manks of hills at head of Drakes Estero and N. of Abbotts Lagoon 


West of main ridge they are found in occasional patehes around 


Tombigbee sand member (of izutaw formation) 

Upper Cretaceous: Northeastern Mississippi, western Tennessee, southern 
Alabuma, and western Georgin. 

E. W. Hilgard, 1860 (Rept, gool, and agric. Mias., pp. 3, 61, 68-75).  T'ombigbee sand 
group.-—Sharp toe grained, strongly mieseeous fossiliferous sands, laminated when 
indurate, and cemented by carbonate of lime: usually of greenish tint, but not 
jufrequently gray, bluish, black, yellowish, and sometimes orange red, Clays aml 
nonenle, also nonmienceous, sands are albo found Thickness 150 to 1604 f 
Underlies Rotten Iz. group [Selma chalk] and overlies Eutaw group. 

J. M. Safford, 1864 (Am. Jour, Sel, 2d, vol J &"uggesbed that Ton» 
bighty sand of Hilgard "most Hkely ought to be included in his Eutaw group." But 
the "Tombigbee continued to be treated as a distinet fm, until about 1905, when 
U. 8. Geol, Survey nnd Mias, Geol. Survey began to Include it in Bautaw fm. but con 
tinved to deine the Tombighee as tucluding all sands up to base of Selma chalk 
In 1911 L. W. Stephenson (Ga. Geol, Surv. Boll, 26, pl, 5) divided the sands that had 
previously been called Coffee sand in Tenn. and Tombigbee sand In Miss, into 2 
members, the upper being called Coffee sand menb. of Eutaw fm. and the lower being 
called Tombigbee sand memb. of the Eutaw Later (Wash. Aend, Scl, Jour, vol. 7, 
No, 9, 1917) Stephenson showed that Coffee sand of Miss. grades laterally into 
lower part of Selma chalk, so that in parts of NE. Miss. the ‘Tombighee sand Is over 
lain by Selma chalk and in other parts of that area it is overlain by Coffee sand, 
which is now treated as a distinet. fm 


pp. M JF 


Named for exposures on Tombigbee River near Aberdeen, Monroe Co., and at 
Plymouth Blutt, Lowndes Co. Miss. 


TTombigbee 
Kocene: Alabama., 
E. A. Smith, 1888 (Ala, Geol, Surv. Rept. Prog. 1884-88, geographic map of Alu). 
The name Tombigore (Lignitte! ls applied to the deposits underlying the Buhrstone 
and Including the Hatehetigbee at the top and the Black Bluff [Sucarnoochee clay] 
at base. [As thus defined it corresponds to Wilcox group and upper fm. of Midway 


group, | 


Preoceupied by ‘Tombighee sand memb, 


{Tombieboe chalk. 


sippi. 
id, voL 40, pp, 25, 30, 31, 1590; U. 8. 
referred to: The peculiar middle Cret, 


Upper Cretaceous: Southwestern Alabama and northeastern Miss 


W J McGee, 1890 and 1891 (Am. Jour. Sct, 
G. 8. 12th Ann. Rept, pt. L pp. 419, 47 
fm. which [E. A.] Smith and [L €.] Jobnson now designate [unpublished] the 
Tombighee chalk (the "Rotten Is.” of the books) 
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The only known use of T'ombigbee chalk by either E, A. Smith or L. C. John- 
son is in the table of contents of Ala. Geol. Surv. Bull. 2, 1802, but in the 
text heading Tombigbee does not appear. The name in the table of eon 
tents appears to be an oversight. W, H. Dall and G. D. Harris, how- 
ever, used T'ombigbce chalk in U. 8. G. 5S, Bull. 54, 1591, p. 166, The 
name was also used by C, W. Hayes and M. R. Campbell in 1895 (Nat. 
Geog, Mag., vol, 6, p. 125), but throughout the text they used Rotten Is 
The name 7Zombigbee chalk conflicts with Tombighee sand memb., the 
older name, and was years ago replaced by Selma chalk, which alse 
replaces tRotten Ts. 

Apparently named for development on both sides of 'Tombighee River In 
Greene, Hale, Sumter, and Marengo Counties, Ala, and near Tombighee 
Hiver in NE. Miss 


Tombstone sandstone, 
Upper Cretaceous: Central southern Montana (Livingston quadrangle) 
W. H. Weed, 1893 (U. 8. G. S. Bull 105, pp. 16, 18) Tombstone sas., 150 ft. thick 
lie nt top of Montana group at Cokedale, 10 mi. W. of Livingston, Mont.. and nne 
overlnin hy massive white Diol ses, $5 MT. Mik, which form basal mem of 
Laramie fm. ‘They sometimes form bluff exposures but more often weather out 
in "tombatoue ledges,” 


Tomichi limestone. 

Upper, Middle, and Lower Ordovician; Central Colorado (Monareh-Tomichi 
region). 

R. D, Crawford, 1913 (Colo, Geol, Surv. Bull. 4, p. 56) Temichi I8 In descending 
order: (1) Argill. Is. nnd cale, sh., few ft.; (2) lex which grades into dolomitic ls, 
with Httle chert (Reeeptoculites creo up to 50 ft. and cup corala to top), 100 ft 
(3) very persistent qtzite, 28 to 30 ft,, locally ealled “parting qtzite;” (4) probable 
uncon,; (5) sandy bed, 15 ft.; (0) cherty bloisl-gray mag. 1&, 200 to 290 ft 
Rests uncon. on Sawateh qtzite, Overlain by Ouray Is, (Miss, and Dev.). Named 
for Tomichi, Gunnison Co. 


Tomifobla slates and limestones. 
Ordovician: Quebec. 
T, H. Clark, 19%4 (Geol, Soc. Am. Hull, vol, 45, No. 1, p. 11). 


drp 1 
Tomlinson stage. 
Pennsylvanian; Western Arkansi 
H, M, Chance, 1890 (N. Y. Acad. Sci. Trans, vol. 15, p. 52) Tomlingen stage 
In Indian Territory consista of (deseending): SO ft, of we 1) ft. of shales: 
100 ft. of s#s.; and 200 ft. of shales with & ft. of coal near bottom. Overtica 
Norristown stage [Hartshorne $5] and underlies Poteau stage along Choctaw, 
Oklahoma & Gulf Ry in Indian "Territory. 


18 conl Held and central eastern Oklahoma 


Includes McAlester group and Savanna ss. 
Probably named for Tomlinson, Scott Co, Ark. 


Tomlinson shale, 
Pennsylvanian: Western Arkansas coal field and central eastern Oklahoma 
A. Winslow, 1896 (N. Y. Acad. Scl, Trans.. vol. 15, p. 51). Tomlinson sh.—Sh., 
560 to 600 ft. thick, underlying Greenwood ss. and overlying Hartwell s All 
Included 1n Sebastian stage. (The Harbwell ss. is absent in Okla. ] 


Named for Tomlinson, Scott Co., Ark. 


Tomstown dolomite. 
Lower Cambrian: Central sonthern Pennsylvania, western Maryland, and 
northern Virginia as far sonth as Massanutten Mountain, 


G. W. Stose, 1006 (Jour. Geol, vol. 14, p. 208). Tomatown ts Drab to white mag. 
las. with purer las. (of mottled dark- and lightgray colors) near bake, — About 
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500 ft, thick. Underlies Waynesboro fm. and overlies Antictam S Exposed at 
Tomatown, Franklin Cò., Ps 

G. W. Sto 1909 (U, S. G, S, Mereersburg.Chambersburg folio, No. 170), gave 
thicknesa ae 1000 ft, 


Tonganoxie sandstone. 

Pennsylvanian: Northeastern Kansas. 

J. M. Jowett and C, C, Williams, May 1, 1025 (Kans. Acad, Sci. Trans., wel, 38, 
pp. 101-198).  Touganorie &»— Massive ax, to sandy sh., mostly micaceous, fine 
grnined, and uniform, uarally eross-bedded, brown or gray; 20 ft. thick. Occurs 
on Uplands in extreme W., pnrt of Johnson Co. Included in Stranger fm 

N, D, Newell, May 15, 1935 (Kans, Geol, Surv. Bull. 21, p. | The dominantly 
snindy and nonmarine beds from top of Sibley coal (which lies 8 to 10 ft, below 
top of Stranger fm.) to base of Stranger fm, were termed Tonganome by J. M. 


Patterson, in unpublished thesis, from a town In Leavenworth Co., Kans, 
It. C, Moore, 1936 (Kans, Geol, Surv, Bull 
erroneousby attributed by Nowell (Tull. 


p, 147, ete) Toóngunorle aa, wis 
) to J. M. Patterson. The name wae 
ail memb, of Stranger fm. Tnclades heavy crose-twdded 


originated by Moore, Is ba 
channel 
coal. Nenrly all of Tongnnoxie ss. In Kans. la nonmarine. In much of Douglas, 
Leavenworth, and Wyandotte Counties It rests unhoon, of various parts of Stanton, 
Weston, and Jatan fn.» Thickness varios from 3 or 4 ft. near Elk City, Kans., to 


+ mande shales, and several coal beds and extends up to top of Sibley 


nearly 100 ft. in E. part of Leavenworth Co. Type loe, area E, of Tonganoxle, 
Leavenworth: Co Good exposures Mong U, 8, Highway 40 in secs, 26 and 35, 
T. 11 S, R. 21 E, about $7 ml. E. of Tonkanoxie and on Stranger Creek and its 
tributaries N, of Linwood, 


Tongue River member (of Fort Union formation), 
Eocene: Northeastern Wyoming; northeas 


ern, southeastern, and central 
southern Montana; and southwestern North Dakota 

J, A. Taff, 1909 (U. 8. G. S. Bull, 541, pp. 120—130) The conl-benring rocks of 
Sheridan cout Held, Wyo, are divided into 3 conl groups (descending) —Ulm coal 
group, Intermertiate coal group [part at least i Sentinel] Butte sh. memb, 
exclusive of Roland coall, and Tongue River coal group The top bed of Tongue 
River cani group is Roland coal. It includes also several other coals (Smith, 
Diets, Monarch, Carney, and Masters) I» exposed along Tongue liver, 

WOT. Thom, Jr, and C. E, Dobbin, 1024 (Geol. Soc. Am. Bull, vol, 85, pp, 484—400) 
Tongue River memb. of Fort Union fm.—Yellow or light-colored strata containing 


missive sss, and numerous thick coal beds, Top of memb. is placed beneath bed 
K of Sidney field, bed F of Sentinel Butte field, and Roland coal of Sheridan field 
Base is place) beneath the light-colored coal-bearing rocka whieh cha acteristionlly 
arpment rising above lowlands or badlands 


form n marked clinker-cappied « 
developed from the somber Leho sh., with which it intertongues at the contact 
According to Interpretation of writers the term Fort Unton fm. should be restricted 
tò Lebo andesitie (or sh.) memb. and Tongue River memb., although overlying 
Sentinel Butte sh, le classed ax Fort Union (?) by U. 8, Geol. Surv. The Tongue 
River memb, is well exposed along Tongue River btw. Carneyville, Wyo., and 
Brandenburg, Mont., and along the Yellowstone btw, Burns, Mont, and Buford, 
(Mort Union), N. Dak, also in Missouri Valley above Fort Clark, N. Dak, 


Tonkawa sand 
' and 0 to 700 (?) ft. thick, in central and 
northern Okla. Correlnted with lower part of Nelagoney fm. Lies lower 


A subsurface samd of Penn, : 


than Endicott sand series and higher than Layton sand and Layton lime 


Tonkawa limes. 
Drillers’ term for Penn, Iss. in Oklahoma City field, central Okla., lying 
somewhat lower than Tonkawa sund. 
l'onkswatla formation 
Pre-Cambrian: British Columbia. 


R. A. Daly, 1913 (12th Int. Geol, Cong. Guidebook S, p. 128). 
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Tonoloway limestone, (In Cayuga group.) 
Silurian: Central Pennsylvania to western Virginia. 


G, 


N 


O. Tirich, 1911 (Geol. Soc. Am. Boll., vol. 22, pl. 28). 
Boseardville Is. and overlies Wills Creek fm. in PaMd.-Và. region. 

W. Stose, 1912 (U. 8. G. S. Pawpaw-Hancock folio, No 179), Tonoloway s.—Top 
sh. Overlicg Wills 


TonoMnpay ta.—Underlies 


fm. of Cayuga group. Consists of 400 ft. of 1& with some 


Crock sh. and underlies Helderberg Is 


amed for exposures on lower slopes of Tonoloway Ridge, Washington Co., 


Ma, 


Tonopah formation. 
Tertiary: Central Nevada (Tonopah district). 


Ji 


T. 


rhqeolite-dacite 


E. Spurr, 1905 (U. S. a. S, P. P. 42, pp. 41+, map). Tonopah 
intrudes the 


occupies large part of Tonopah dist In N. part of area mapped it 
earlice andesite and in many placea the Inter andesite. In S. half of arca it oom- 
probable earlier andesites, vein 
Fraction dacite 


tains many inclusions of later andesites, as well os 
quartz, and granitic fragments. It often intrudes or overly 
braceia, Above Fraction dacite breecia proper is à series of coarse pumicecous 
tuffs which are rudely layered and rarely well stratified and in which Tonopah 
of intrusion. Ocot- 


lower part of overlying 


rhyolite-ducite sheets are often interbedded, with no 
sionally also thin sheets of the rhyolite-d wlte are found In 
Sicbert tufs Cake beds), 

R. Nolan, 1930 (The underground geology of western part of "Tonopah dist: 
Univ. Nev. Bull, vol. 24, No. 4, pp. 10-13). The name Tonopah fm. te proposed 
for what has been called "Lower rhyolite” hy J. A. Burgess (Reon. Geol, vol. 4, 
p. 687, 1909) The fm. has also been called “Tonopah rhyolite” or “Tonopah 
rhyolite-dacite’ (J. E, Spurr, U. & G, S. P. P. 42, p. 41, 1005, and Econ Geol, 
vol 10, p. 745, 1015), and correlated with rhyolite exposed on the surface N. of 
the mining dist These exposures have not yet been studied by writer, but 
descriptions of their lithology and relations they do not appesr to be th any 
v defined Ineladexs rocks 
cia” but docs not include 


from 


wny related to the beds herein discussed. The fm, A8 
previously mnpped as “Glassy trac byte" and "Montana bre 
all exposures that have been so assigned by Spurr Burgesa, and others. Lest 
are In westerly workings of Tonopah Exteusion mine, notably on 
1.200-ft,, 1,540-ft,, and 1,5S0.ft. leve Lesa extensive but equally significant 
exposures are present in 1,050-ft, level from Extension No. 1 shaft, 1,00D.ft. 
lovel and 1,140-(t. levela of the s, the T00-/(. level of the Mispul, and 
the SQO-ft. and 960-ft. levels of the West Mud. Outstanding feature of fm. is that 
it Is composed of an interbedded sequence of voleanie bre ins, massive tufs of 
ing grain size, porphyritie flows, banded flows, nnd waterlald deposits of 
Udaminated material 


exposures of fm 


iand Grr 


" 
veral kinda, the most striking of which fs probably the 
that closely resembles much of Esmeralda fm The rocks described by Burgess 
as bedded pyroclastic material belong to this fmi, and the exposures in Tonopah 
Extension workings add abundant proof of nonlntrusive character of great bulk 
of these rocks. Some Intrusive rocks are, however, included within the fm., us 
may be expected in auch an accumulation of dominantly volcanic debris Hase of 
fm. not yet exposed. In oll but a few places its top is marked by the intrusive 
West End rhyolite, which separates it from Mizpah traehyte, On 1,800-ft, level 
of Midway mine the West Had rhyolite is absent and Tonopah fm. is seen in 
contact with Mizpah traehyte, Base of fm. Ia not exposed, co total thickness of fm 
i Unknown, but approx. 1,000 ft. 1« present In W. part of Tonopah Extension 
andesite, Te uncon, overlain by 


mine, exclusive of the interbedded Sandg 
Esmernkla ["Slebert"] fm. (upper Mio.) and contains fragments of black al. that 
presumably helong to Camb, or Ord. "Phe Sanderass andesite and Mispah trachyte 
L nge as Tonopah fm. Age of Tonopah fm. is most 


are of exsentially same 
probably "Tert, and older than upper Mio. 


fTonopah rhyolite. 


tTonopah rhyolite dacite. 
See 1920 entry under Tonopah fm. 


Tonto group. 
Middle Cambrian: Arizona, 
G. K. Gilbert, 1874 (Phi. Soc. Wash. Bull, vol 1, p. 100). On the ave of the 


Tonto &88.—AÀ group of rocks exposed in the Grand Cañon of the Colorado, and 
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locally designated os the Tonto group. Full description will appear in Wheeler 
Rept 
G. K. Gilbert, 1875 (U. 8S, Goog. and Geol, Sury, W, 100th Mer., vol, 3, pp, 60, 171-186, 


fise Tonto group.—Consists of (descending): Marbled ls. (mottled 1s). 
15 to 200 ft. ; Tonto ek, (aren. and argill, shales), 000 ff: Tonto 88, (vitreous sa.), 
No ft Uncon, overlies Archean crystalline schists and granites and underlies 


Redwall Is. group in Grand Canyon. "Tonto group Moora the valleys that contain 
the headwaters of Big Williams Fork of the Colorado and of the Verde and Tonto 
Creek, tributaries of Salt River, Ariz 

The “Marbled Is.” is now known as Muav ix, the “Tonto sh." as Bright 


Angel sh., and the "Tonto ss as Tapeats ar. 


Tonto shile. 
Middle Cambrian: Arizona 
ü, K. Gilbert, 1875 (See under Touto orowp.) 
Replaced hy Bright Angel sh 


tTonto sandstone, 
Middle Cambrian: Arizona, 
G, K. Gilbert, 1875. (See under Tonto group.) 


Replaced by Tapeats sa 


tronto limestone. 
A name applied in some early repta to the Marbled or mottled 1s, forming 
top fm, of Tonto group (Middle Camb.) in Grand Canyon, Ariz. 


Replaced by Mian Is, 


Tontoan series. 
A name employed by €, [R.| Keres instead of Tonto group of other 


geologists. 


Tonzona group. 
Silurian, Devonian, and Curboniferous: Central southern Alaska (Ton 
zona district, Kuskokwim region), 
A. H. Brooks, 1911 (U. 8, G. S, P, P. 70, pp. 55, 66, 73, map). Tontona group,— 
Black, red, and green argiiiites and cherts, with some graywückes, nlong inland 
front of A ka Ra and in Yukon-Tanana region: no ] in which respect it 
difera from "'utina group, Thickness 4,000 ro 5,000+ ft. In upper Nenana Basin 
some gnhnelsses (altered rhyolltes) are associated with these rocks. Younger than 
Tatina group. Overlain, probably uneom., by Dey, Ir (Middle? Dev.). No fossils. 
Assigned to Sil. or Dev. Named for Tonsona River, in whose basin these rocks 


typically occur. 
Later work (by P. S. Smith and J. B. Mertie, Jr.) proved that Tousona 
group ineludes Carbf, Dev. and SIL rocks, but they have not yet been 


differentiated. 


Tookearnk disbaüse, 
Pre-Cambrian: Canada (Beleher Islands). 


E. S. Moore, 1018 (Jour. Geol, vol. 20, p. 417) 


Topache limestone. 
Mississippinn and Devonian (7): Southwestern Utah (southeast and north- 

t of Frisco district ) 

nu S, Butler, 1918 (U. & G. 8. P, P, 80). Topache te Heavy-bedded blue 1s. 
with beds of sh, und chert. Thickness 1,500 fi Underles (apparently conform- 
ably) Taliaman gtzite and overlies (conformably) Mowitza sh. (Upper Dew.). 
Type loc. Topache Peak, ¢ of Friseo dist G, H, Girty says fauna is without 
much doubt Miss., and that one Jot is suggestive of upper Miss 

J, Gilluly, 1932 (U. S. G. 8. P. P. 173, p. 21), stated that possibly several hundred 
ft. of Topache Is. is Dev., but that upper part is known to be Miva. 
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Topanga formation. 
Miocene (middle): Southern California (Santa Monica and Santa An 


Mountains). 

W. 8, W. Kew, 1923 (A. A. P. G. Bull, vol. 7, pp. 411-420). Topanga [m.- Name 
proposed to inelude the rocka lying below Modelo fm. and above Vaqueres fm. 
and containing Turritella ocoyana faunn. The strata are essentially s9. Formerly 
included in Vaqueros fm, (now restricted to Turritetla inesana fauna). Uncon. 

Angeles Co. is overlain 


overlies true Vaqueros fm., and in Topanga Canyon, Los 
1924, Kew gnve 


with marked uncon. by Modelo fm [In U. & G. & Bul. 
thickness of Topanga fm, aa 6,000+ ft.) 


+Topatopa formation. 
Eoeene: Southern Californin (Ventura. County). 
G. IL, Eldridge, 1907 (U. 8. G. S. Bull, 309). Topatopa fm —Lowest fm, outcropping 


in mtne N. of Santa Clara Valley. ‘Total thickness unknown, but about 5,500 ft 
(ight gray to White) and 


nre exposed, "This consists of very hard submassive 
qtzites (greenish gray, clear or mottled with white); shales (of sightly biis 
hue) that differ from the qtzites in carrying additional content of mica and in 
fineness of their material, The qtzites and ass. greatly predominnte in lower 2,000 
ft. nnd the shales predominate in upper 2,500 ft. Qtzites also occur near middle 
of fm. The conspicuous features of the fm. are n tendency to bromd coneretionary 
$; the presence of amnller brown ferraginous sand 


structure in some of its membe 
concretions; the sparse distribution of fossil oyžtera and other Imperfeet. molla 
remains through great part of its thickness, more particularly in the shulew; 

evidences of woody tissne s; and frequent recurrence of what appeara to be fucolds. 


Underlies Segpe fm. and probably rests on granite 


According to W. S. W. Kew (U.S. G. 5, Bull. 159, pl. 2) tTopatopa fm. as 
above defined corresponds to Martinez and Megunos fins. of Bull, 753, the 
deposits corresponding to Tejon fm. having been included in overlying 
Sespe fm. of Eldridge, Toputopa fin. of Arnold as described in U. S. G, S. 

Bull 821, 1907, corresponds to Tejon, Meganos, nnd Martinez fms of 

present terminology, all of which Kew has differentiated and mapped in 

neighboring areas. 


Topeka limestone. (In Shawnee group, Kansas.) 
Topeka limestone member (of Shawnee formation, Missouri), 
Pennsylvanian: Eastern Kansas, northwestern Missouri, southeastern Ne 


brit 
E. Haworth, 189% (Kans. Univ, Quart. vol. 3, pl. opp. p. 290; Am. Jour, Sel, 3d, vol 
560, pL opp. p. 466) Topeka Ux.—Three lss, separated by shales amd soparated 


a, and southwestern Lowa. 


from overlying Topeka coal by a thick bed of sh. 

Haworth's 1908 classification (Univ, Geol, Sury. Kans,, vol. 2) detined 
Topeka Is. as belonging to Shawnee fni, as underlying Severy sh., and 
as overlying Calhoun sh, This has been for many years the commonly 
accepted definition, In Kans, the Shawnee is now treated ns n group 
and Topeka Is. as n fin. 

R. C. Moore, Aug. 31, 1036 (Kana Geol. Surv. Bull, 22, pp. 48, 194—145] Type loc, 
of Topeka ts. is Topeka, Kans. AIL ita members ure well exposed in SEM sec. 5, 
T. 11 $, R. 16 E, and vicinity, NE. of Topeka. Thickness ranges from e than 
10 ft. in Nebr. to more than 50 ft. in parte of southern Kans. Divided into (de 
scending) Coal Creek ls., Holt sh.. DuBois 1s., Turner Creek sh., and Hartford 1s. 

JL C. Moore, Sept. 4 to 7, 1936 (Kana. Geol, Soc. 10th Ann. Field Conf. Guidebook, 
p. 41) Topeka ts. divided into (descending) Cont Creek 14, Holt sli, DuBois 1s5., 
Turner Creek sh., Hartford 1s, Jones Point ah., and Dashner 13 

G. E. Condra nnd FE. C. Reed, June 1987 (Nebr. Geol, Surv. Bull. 11, 2d ser.), after 
further detailed surveys, made the following changes iu the nomenclature of this 


part of the geol, eolumm: (1) eclaasified the subdivisions of Topeka Te. ns follows 
Turner Cr, sh., Sheldon la., Jones 


(descending) : Coal Cr, Is., Holt sh, DuBois I 
Point ab., Curzen Is. Iowa Point sh. and Wolf River ]& (new name): (2 
restricted Calhoun sh, to the 1 to 44 ft. of beds btw. Wolf Kiver 1s. and 
Ervine Cr. lg (top memb, of Deer Cr. 1s), but did not name any of its 
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subdivisions; and (3) ¢lassified the subdivisions of Deer Cr, la, as follows (descend 
ing): Ervine Ce hl, Hurroak sh. (new name), Haynles Is, Larsh sh, Rock Blu 
ls.. Oskaloosa sh., nnd Ozawkie Is. ‘The outcrops at Topeka include only the 
Sheldon.Wolf River interval, and Is same as Hartford Is, ns originally used and as 
used by Moore in 10 The Sheldon Is. at C€urgzen ia upper bed of interval pre 
viously classified as Curzen, It is here proposed to restrict Curzen to lower 6 to 
T ft. of interval previously classitied na Curzon and to continue to use the name 
Sheldon. The Iowa Point ab. has heretofore been düeluded In Calhoun sh, but it 
cnn be traced into lower part of Topeka fm. at Topeka, and is therefore mot 


of Calhoun age. 


Seo Kans,-Nebr. chart compiled by M. G. Wilmarth, 1936. 


Tophet limestone. (In Hinton formation.) 
Mississippian; Southeastern West Virginia 
D. KR. Reger, 19260 (W. Va. Geol Surv. Rept, Mercer, Monroe, and Summers Coun 
ties, pp. 207, D). '"lophet ls.—Shaly cale, bed, O to 5 ft. thick, with murine 
fossil, — Underlies Hackett sh. and overhes Upper Tophet sd.; all members of 
Minton group [£m.] Type loc, on hil] round toward Lick Creek 0,2 mb N. of 
Tophet, Summers Co. Also observed In Mercer Co 


Tophet sandstone, (In Hinton formation. ! 
Mississippian: Southeastern West Virginia, 
Db, R. Reger, 1926 (W. Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 


Tophet os.—lteddish or greenish brown, sbaly, 10 to 25 ft. thick. 


pp. 297, = 
Underlies Upper Tophet sli. and overlies Tophet coal, where present, or Lower 
'"r'ophet sh, AD members of Hinton group [fm.] Type Joc, sume as "Tophet ls 
Also observed in Mercor Co. 


Tophet shale, (In Hinton formation.) 

Mississippian: Southeastern West Virginia 

D. B. Reger, 1926 (W, Va. Geol. Surv. Rept. Mercer, Monroe, and Summers Counties, 
8). Upper Tophet sh.—HWed and variegated ah., in part sandy: 
10 to 15 ft, thick; underlies Tophet Is. and overlies Tophet ex, Lower Topher sh 
Mostly red and variegated, with ss. stre: plants nt top; 20 to 35 ft, thick; 
underlies 'Tophet coal, where present, or 'Tophet s*,; overlies Goodwyn as. All 
members of Hinton group |fm.] Type loc. in vicinity of Tophet, Summ»rs Co, 
Also observed in Mercer Co. Probably present In Monroe Co, 


pp. 207, 356 


Top Hill sandstone. 
Pennsylvanian; Western central Kentucky 
D. D. Owen, 1856 (Ky, Geol, Surv. vol. 1, pl. showing geol. section of Hancock, 


Dreckinridge, and Mead[e] Counties, Ky.). Top Hill se., GL ft. thick, forms top 


of Coal Measures 
Toquima formation. 
Ordovician (Lower, Middle, and Upper ?): Central Nevada (Munbattan 


district). 


H. G. Ferguson, if Toquima fm.—Major part of fm, is 

pray-xreen ehloritie schists merging into similar knotted schists in 5. part of dist. 
i. or chert, much like the 
Wack jaspilite, and occasional beds (nowhere more than 100 ft, thick) of brown 
y erystalline Ta, in massive bods Basal part of fm. consista (descending) of 
(1) 200 ft. of gray 1s. with black jaspilite; (2) a few ft. of qtzite; (3) a few ft. 
of dark sl. carrying Normanskil graptolites; (4) 0 to 50 rt. of qtzite, Thickness 
of fm. nt beast 4,000 ft. and may be much more, QOverlies Zanzibar Is. and underlies 
Present over considerable part of Toguima Range 


Interspersed are numerous beds of dark blocky siliceous 


Porm, (€?) 


Torbay slate. 

PreCumnbrian: Newfoundland. 

C. D. Walcott, 1899 (Geol Am. Ball, vol. 10, p. 210), Torbay states.—Green, 
purple, pinkish, or red, very Üne-xralned slates, In frequent nlternations; im some 
enses they approach in hardneta jasper or chert. "Thickness 200 ft Included in 
Avalon terrane, Finely exposed at Torbay and covers great aren from Cape St, 
Francis to Cape Race, St. Marys Bay and across to Concepcion Bay 
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Torhrook sandstone, 


Silurian; Cunada. 


IL. M. Ami, 1900 (Roy. Soc. Canada Proc. nnd ‘Trans od ser, voL 6, ec 4, p. 208) 
Torcer formation, 

Lower Cretaceous! Western Texas (Malone Mountain region}. 

W, & Adkins, 1933 (Univ, Tex. Bull. 3: pp. 254-257, 2586) Name Torcer fm 


is here applied to the portion of the section af and near "loreer (formerly 
Malone) station, on Sonthern Pacifle Ry, W. of Sterrn Planen, which is of Neo 
comian ¢ overlies the Jurassic, and underlies the Dufrenoya (Gargasinn) level 
Type ioc. is taken in Malone Mtn, though exposures occur also In Malone. Hills 


in the flat about 1 mi R. of the station, "This name covers the Crot. portion of 
Cragin's "Malone fm." that name having been restrleted to rocks of Jurassic 
nine Thickness of Cret. part more than 831 ft. Included in Trinity group of 
Comanche series (The fm. Is chiefly ls. some la. cgl, calc. grit, enle, ah, cals 


at base 30 ft. of cale. ss. and siliceous Ta. that yielded Aatierta und another 
ribbed Cret. Ammonite. 
Torch Lake amygdaloid. 
Pre-Cambrinn (Keweenawnn): Northern Michigan. 
Name applied to an amygdaloid of Central Mine group that lies at a 
horizon below Old Colony s& It occurs on property of Toreh Luke 
Mining Company, in Houghton Co! The mineralized part ia the Torch 


Lake lode. 


Torch Lake flow. 


Includes Torch Lake amygdaloid and underlying trap 


Torchlight sandstone member (of Frontier formation). 
Upper Cretaceous: Northern Wyoming (Basin and Greybull ofl and g 
fields) nnd southern Montana (Carbon tichorn, Yellowstone, nnd Still- 


water Counties). 

F. F. Hintze, Jr., 1915 (Wyo. State Geol, Bull, 10, p 
known aa a8. B) consista of 20 to 30 ft. of llght-g 
often strongly eross-bedded Always capped by layer of black and g 
poorly cemented together. Top memb. of Benton Li discon. below Basin 
èh. (of Niobrara nzc) and is separated from underlying Peny Bs hy 350 to 400 
ft. of black adobe ah. and sandy sh, and bentonite 

C. T. Lupton, Jan. 21, 1916 (U. S. G. 8 uH. 621 
Torchlight ss. aa a memb. of Frontier fo, stated that it Mee 292 fi, above Peay 
an. memb., in Basin oil field, where it is 83 ft thick and is overlain by 7 ft. of 
cel. forming top bed of Frontier fm also that it is exposed in Torchlight 
dome and that it is a. B of Washburne (U. 8, G. 8. Bull. 540, 1908, p. 3501. 


j Torchiight sa. (comminly 


. often white saccharoidal 


ay pebbles 


. pp. 167, 160-171), trented 


Toreblight sand. 
A subsurface sand lying at or near horizon of Torehlight ss. memb, of 


Frontler fm. 


Tordrillo formation. 
Middle Jurassic: Southern Alaska (Cook Inlet region) 


J. E. Spurr, 1900 (U. 8. G. 8. 20th Ann. Rept., pt. 7, pp 152-155). Tordrillo aertes 
of black shales, often carbonaceous, intercalated with many 


Considerable thicknes 
beda of sa., arkose, and impure l&s.; as. seems to become predominant in upper 
part Plant romaine throughout. Highly folded or cut through hy intrusives 
On E. side of Tordrillo Mtna it conformably overlies Skwentna series; on W, side 
it overlies Terra Cotta series. Evidenee obtained favors Cret. ag 

A. H. Brooks, 1906 (U. 8. G. 8. P. P. 45, table opp. p. 206), assigned thie fm. to 
Middle Jurassic, on basis of fossila obtained. 


‘ 


Torio limestone. 
Age( 7): Panama, 
O. H. Hershey, 1901 (Univ. Calif. Dept. Geol, Bull, vol. 2, p 2:30) 
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Tornado limestone. 

Pennsylvanian (enrly) and Mississippian (early): Central Arizona (Ray 
quadrangle) 

F, L. Ransome, 1915 (Wash, Acad, Sel Jour., vol 5, pp. 380-385). Tornado ls.— 
Thickbedded lightgray I&, consisting of (descending): (1) Upper part thinter- 
bedded and contains thin 1 s of calc. &h., but shows no marked lithologic dis 
tinction from lower part; (2) vorty massive memi, 100 ft. thick; (8) few transi- 
tional beds; (4) alternating dark- and Hghtgray members, 75 ft. "Total thickmer 
160004. ft Upper part contains early Penn. fossila, and lower part contains Miss. 
[early], nccording to Girty, Could not separate the two, Restas conformably on 
Martin 1& (Dev.). Top of fm. is an erosion surface In Ray qund, Named for 
Tornado Peak, Dripping Spring Range. 

A. A. Stoynnow, 1936 (Geol. Soc. Am. Bull, vol, 47, No, 4, pp. 508, 517-521) The 
name Tornado ls. is discarded In this paper, nnd Lecebrosa ts. is here nied tor entire 
Lower Miss, in depositional ntea SE, of Mazatzal land, The Penn, part of the 
“Tornado” is here named Galiuro DX, because In certain ways it is different from 
Naco 1s., or the Penn. of extreme SE Ariz. 


" 
t 


Tornillo clay. 
Upper Cretaceous (Gulf series) : Western Texas, 
4. A. Udden, 1907 (Univ. Tex, Bull 93, pp. 17, 54-60).  Tornillo clays.—Fine 
textured, almost unfossiliferous clays, 600 to 700 or more ft. thick: of gray, 
olwvegreen, dul-blue, red, yellow, purple, dirty-brown, black, and white e 
Weather into lumpy surface, Grade into Rattlesnake beds [Aguja fm. of pres 


nomenclature] below and into Chisos beds above. 
Named for exposures along Tornillo Creek, Brewster Co, in Chisos Mtns 
quad. 


*Toro formation. 

Lower Cretaceous: Western California (San Luis Obispo region) 

it. W. Fairbanks, 1904 (U. 8. G. S. San Lule folio, No. 101) Toro fm.—Dark thin 
bedded clay sh, with thin irregular layers of egl, at bottom and near middle 
Thickness about 8,000 ft. Uncon. underlles Chico deposits and uncon. overlies 
Franciscan deposit», Is local representative of the Knoxvilie Named for exposures 
alonz Toro Creek, San Luis Obispo Co 

Replaced by Knoxville fm, the local name “Tore” being considered 


unnecessary 


Toro limestone 
Pliocene or Miocene: Panama and Costa Rien 
D. F. MacDonald, 1915 (U. S, Bur, Mines Bull. 86, p 
D. P. MacDonald, 1910 (U. & Nat. Mus, Bull 103 
P. G. Bull, vol, 3, p. 365, asignat to Mio.) 


Toronto limestone 
Pennsylvanian: Southeastern Kans 
D. Unworth and W. H. H. Piatt, 1804 (Kans, Univ, Quart, vol, 2, p. 117). Toronto 
Ix La. toward top of Penn. iu section along Verligria River from Kana, State 
line to Madison, Greenwood Co, Bans Belleved to be same as Garnett-Burling 
Carlyle la 
with two 


ton Is, but correlation not established Separated from underlyhi 


bv 125 ft. of sh. and «x Overlain hy seris of Penn shales and 


thin Iss. 

This name fell into disuse for many years. According to G., E, Condrn, 
1935 (Nebr, Geol. Surv. Paper No. S, p. 12), this Is, is sume as Weeping 
Water Is, of Nebr., and is basal bed of Oread Is, 


R. €, Moore, 1926 (Kans. Geol Surv. Bull. 22, pp. 32, 48, 162 , revived Toronto 
i», for basal bed ef Orend la. in Kans., and stated that there is doubt as to itx 
equiv. to Weeping Water 1s. of Nebr. and that its type loc, is Toronto, Woodson 


Co., Kung, 
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Pennsylvanian: Central northern Oklahoma. (O 
0. 


. R. Clark, 1918 (U. 8, G. 8, Bull. 686-1, p. 95) Torpe! 


C. 


STATES 
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Toronto stage. 
Toronto formation. 
Picistocene: Ontario, 
W. Upham, 1805 (Am, Geol, vol 16, p. 105). Toronto stage, Metst,, le included. in 


Champlain epoch. 
C. Chamberlin, 1895 (Tour. Geol, vol. 3, pp. 270-277). Position of Toronto fm. 
[of Ontario] is rather uncertain, May be Inter than Wisconsin fui 


T'oronto fm. has been nsed in many Canada repta, the latest recorded being 


Coleman, 1 (Ont. Dept. Mines 41st Ann, Rept., pt. 7, p. 3), who stated 
that it includes Don and Scarborough beds. 


Torpedo sandstone member (of Ochelnta formation). 


cage County). 


i. S, Bull. 68GH, pp, 76—77, pl. 12). T'orpedo #&-—Lowcst 
iking as., 75-3 ft. above valley floor at Forpedo. It rims 


B. Hopkins, 1918 (U. 8 
bench of massive cliff-n 
the valley of Sand Creek and Is typically exposed 1 mi. NW. of Torpedo, on N 
side of creek, where jt consista of 30+ ft. of massive mediunt-crained ss. which 
breaks into large ripple-narked blocks, Realis on sh. Near Torpedo is overlain 


by a thin Is, which writer believes may be Stanton Is, of Kans., but this In dis 
uppenre to Separated from overlying Okesa ss. by 254 ft. of sh, Forma top 
memb. of Wilson fm. of Shannon and ‘Trout 1915 rept. 


458. te peparated from over 


Ising Ohkesn sa. by 25 to 75 ft, of sh, The Torpedo is 20 to 30 ft. thick, massive, 
and generally forms a ledge In many pinces Ha upper surface is filed with 
tubelike openings 2 to 9 fe 
above the Torpedo, the Interval being filled with Iimy st.; in places tho Js, resta 


Au impure siliceous Is. probably the Stanton 


on the 85. 


See also under Okesa 53, MENO, 


Torrance shale. 
Permian (2): Central-northern New Mexico (Manzano Mountains) 


[R.] Keyes, 1015 (Iowa Acad, Sel, Proc, vol pp. 257-250; Conspectus of gool. 
fma. of N. Mex, pp. 3, !1). Torrance skates 
ternalillam series of Carbonie red-beds in Manzano Mtne Thickness 500 ft 


Overlic Yeso fm, [Derivation of name not given.) 


Upper of vermilioón section of 


'Torregon formation 
Eocene: New Mexico, 
See Torrejon fm, the approved spelling 


Torrejon formation. (Of Nacimiento group.) 
Eocene: Northwestern New Mexico, 


J. L. Wortman, 1897 (as reported by G. N. Calkins, seey of Biology Section, 
A. A. A. &. in Seb, n. s, vol, 6, p. 85 Dr. Matthew reported on status of 
Puerco fauna, A review of Puerco fauna, based on Dr. Wortman'’s geological 
observations in field and records kept by Am. Mus. collecting parties, shows that 
Upper Puerco and Lower Puerco beds do not contain a sp. im common, and only 
3 or 4 zenez& pass through, The two faunas are entirely distinet Dr. Wortmnn 
proposes to call the upper beda Torregon fm., retaining the name Puerco for the 
lower beds. 

W. D. Matthew, 1900 (Am, Mus. Nat. Hist, Bull, vol 12, p. 20). Torrejon fm. ia 
800 ft. thick. 

J. H. Gardner, 1910 (Jour. Geol, vol. 18, No, 8, p. 713; U. 8. G. 5, Bull Ud. 
p. 464), Torrejon fm—Variegated clay ab. and soft ^ nined ss. of white, 
gray, and tan colors, Thickness 275 ft Cannot. everywh be readily separated 
from underlying Puerco fm, without fossi] evidence. Is upper fm. of Nacimiento 
group (Cope's original Puerco}. 

J. B, Heeside, Jr., 1924 (U. 8S. G. S. P. P. 154, pp FK). The Torrejon fm., as 


detined hy its fauna, Is known to extend from Arroyo Torrejon in Sandoval Co. 
N, Mex, across southern and western parts of San Juan Basin almost to Colo.- 
N, Mex, bdy. Is probably uneon. on Puctoo fm Where Puerco ia presumably 
absent the Torrejon rests with erosional uncon. on older bods, Ta uncon. overlain 
by Wasatch fm. [Fossils listed.] [See niso 1924 entry under Puerco fm.) 
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Torrey sand. 

Eocene: Southern California (San Diego County). 

M. A. Hanna, 1926 (Calif. Univ, Pub, Dept. Geol, Scl. Bull, vol, 16, No. 7, pp. 187 
2460). Torrey sand.—Sand, usually conrse, porous, and unconsolidated; 
usually white to light brown; highly eross-bedded, Consists of clean, moderately 
well rounded grains of quartz with varying amounts of feldspar, some muscovite 
and biotite, and minor amounts of ferromagnesians, Thicknesa more than 200 ft. 
Pinches out to S., where it probably was not deposited Probubty Inerensew in 
thickness to N. Is middie div. of La Jolla fm. in La Jolla quad. Grades inte 
overlying Kose Canyon ah. and into underlying Delmar sand Typically exposed on 
Torrey Pines grade, where the highway climbs from Soledad Valley to 400-ft. 


"olor 


terrace to 8, 


Torrington member (of Lance formation), 

Upper Cretaceous: BSouthenstern Wyoming (Goshen County). 

HE. M. Schinikjer, 1935 (Harvard Coll. Mus. Comp. Zool. Bull, vol, 76, No. 2, pp. 31-54, 
65). Torringtom memb. af Lance fm.—Continental deposits, 60 to 100+ ft, thick, 
comprising top memb, of Lance fm, tu Goshen Mole area, Goshen Co. Contains in 
upper part à new and very advanced form of Zyriceratops. That this memb. isnt 
loast part of Arapahoe- Denver beds In Denver Basin is indicated by close affinity 
of ceratopsions found in both. It reste on brackish water deposits (SO to 125 ft 
thick) that are correlated with some part of Cannonball marine memb, of Lance £m 
to E. Is overlain by lower Ollg. Chadron fni. Named for proximity to town of 
Torrington, Wyo., on North Platte River N. of typical exposures on Horse Creck. 
In commenting on fauna (Hsted) Reeside savs (letter): "All of the lots represent : 
brackish-water fauna. There nre no strictly fresh-water sbella and no typically 
marine shells. All of the species occur in L mie fm. of Denver Basin, and most 
of them have been recorded from lower Lance fm. By themselves they do not 
indicate an extension of Cannonball sea into SE. Wyo., though they do indicate 
the presence somewhere nearby of truly marine waters.” Perhaps the brackish- 
water deposit in Goshen Hole represents n different phase of the Cannonball, or a 
tongue of that sea which fis somewhat earlier than the one represented in North 
and South Dak It is belleved that the 2 are nearly equiv. in time. 


Toston beds. 
Oligocene (middle): Western central Montana (Broadwater County, in 
Helena-Big Belt region) 
E. Dougluss, 1902 (Am, Phil, Soc. Trans., vol. 20, n. &, pt. 3, pp. $ 245). Tostou 
veda, the White River deposits NE. of Toston, near Cottonwood Creek, Local name 


given for convenience until correlation ia established, 


Totatlanika schist, 

Pre-Devouian: Central Alaska (Bonnifield region). 

& R. Capps, 1912 (U. S. G. S. Bull. 501, p. 22, map). Twtatlanika sehist,—Seri 
of quartz-feldspar schiste and guelases which form much of foothill ranges of 
Bonnitield region and parts of higher mtns to S, btw. Nenana and Delia Rivers, 
and probably occur W. of Nenana Hiver. One belt of fm, occurs werons basin of 
Totatlanika Creek Thickness probably exceeds S000 It No fossils Overltes 
schists thought to be pre-Ord, aud underlies beds provisionally assigned to Cuarbf. 
Tentatively assigned to Sil, or Lower Dev. 


This fm. is now considered to be pre-Dev, 


/Totsen series. 

t'l'otsen group. 
Early Paleozoic(*) : Northern Alaska. 
F. C. Schrader, 1002 (Geol. Soc. Am. Bull, vol 


Malnly mica selist; some quartz &gehistz; locally becomes graphitie and in place 
sentially of sed 


p. 230).  T'ofsen aerics,— 


earrics much quartz in small veins and lenticular bodies, E 
origin, but 1s accompanied by igneous effusives or bawaltie Hows. Thickness 6,000 
to 7,000 ft. Seems to uncon, overlie Sknjlt fm, and ts uncon. overlain by Berg 
man series, Tentatively referred to Upper Sil 


Named for 'lotsenbetna, n name formerly applied by the natives to Wild 
Creek; betna signifies river. 
151627* —885——5 
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For a time these rocks were by some authors included in Birch Creek 
schist (pre-Camb.), but they ure now considered, In part at least, 


younger and probably of Paleozoic age. 
TToughkenamoen rock. 
Pre-Cambrian: Southeastern Pennsylvania (Chester County), 
P, Fraser, 1883 (2d Pa. Geol Bory. Rept. C4, pp. 3207-308, 519, 221), Tough 


kenamon rock, lower memb, of Potsdam &s9,, Ia composed of weathered particles of n 
xnelz« or xyenite loosely compacted and laminated Named for development near 
Toughkenamon station The upper memb. of Potsdam ss. is the Kennett rock, 
Replaced by Setters fm, (pre-Camb.). (See U. S, G. 8. Coatesville-West 
Chester folio, No. 2293, in which the rocks at and near Toughkenamon 


Station are mapped as Setters fm.) 


'roughnut series. 
Mesozoic (Lower Cretaceous 2): Southeastern Arizona (Tombstone dis 
trict} 
Ww, P, Blake, 1902 (Tombstone nnd its mines) [See und 
J. A. Church, 1903 (Am. Inst, Min t Trans., vol. 
series includes (descending): Contention ah. series, FOO ft Blue lime, 90 f: 
Toughnut qizite, 120 to 140 ft.; White lime, 60 ft.. Overlics H rachel qtzit 
Y. L. Ransome, 1920 (U. & G. & Bull, 710D). Herschell Qgizite, white Time, blue 
and Randolph ls. of Church are Mesoxele, probably 


Contention aecríca.) 


pp. 3-37) Toughnut 


lime, Contention sh. serti 


r1 
Comanche (Lower Cret.). 


T'oughnut quartzite. 
See under Toughnwut series. 


+Townnda sandstone. (In Chemung formation.) 
Upper Devonian; Northenstern Pennsylvania (Bra 
A, Sherwood, 1878 (24 Pa. Geol. Surv. Rept. G, pp 
Wysox Twp, opposite nnd a little above Towanda, there is an extensive outerop, 
perhaps 800 ft. in thickness, having a considerable dip to N. and containing 
carbonized stems or reedlike plants Color is gray, except toward top of ser 
tion, where there are ont or two bèda of red sh., one of which ts 10 ft hick 


ford County). 


Towanda *8—In 


Included in Chemung. 
Only recorded use of name Detinition considered inadequate by U., S, 
Geol. Survey workers, 


Towanda limestone member (of Doyle shale) 

Permian: Eastern Kansas and southeastern Nebraski. 

KR. € Moore, 1920 (Kans. Geol. Surv. Boll. 6. pt. 2, p. 61). One bed of Is., well 
exposed in W. part of DI Dorado field near Towanda, which was of great a stance 
in mapping the atructure of the Held, has been designated as Towanda hed 

A. E, Wath, 1921 (Kans. Geol. Surv, Bull, 7T, p- 54) Towanda la. bed of Doyle ah 
Bluish:zray slabty 1&, 5 to 044 ft. thick fn Eldorado oll nnd gns ficld, Butler Co 
Kans, Lies 50 to 60 fr, below top of Doyle ah, and 35 ft. above base. 

G. E. Condra and J. E. Upp, 1931 (Nebr. Geol, Sury, Bull. 6, 2d ser., p. 44) Towanda 
is. mem. of Doyle fm. persista widely as n very irregular unit We have ob 
served ite outcrop at many places [mentioned] from type loc. northward in Kane 
and at severn! pinces in Nebr. [mentioned]. In places (as NE. of Barnes, Kans.) 
it consists of 3 rather moasive lsa. and interbedded sh., 
type loe, and Nebr, it is represented by 5 to 10 ft. or more of drab-colorcd slabby 
lss. that wenther very irregularly and i 


Howish brown Overlles Holmesville ah 
(basal memb. of Doyle) and underties ' ah, (top memb, of Doyle), 


but at most places Diw 


Tow Creek sandstone. (In Mesaverde formation.) 
Upper Cretaceous: Northwestern Colorado (Routt County). 
K. M.- Willson, 1020 (Colo. Geol. Surv. Bull 22, pp. 30-30). Tow Creek s£— 
Though massive throughout it has 2 or 3 more or les* prominent divisions due to 
erosion of streaks of softer material fs of brown color. Thickness 100 to 112 ft 
Lies 800 fr. above base of Mesaverde fm. 1n Tow Creek anticline, Forma top of ridge 
on both sides of Tow Creek, 
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V. C, Perini, 1920 (Colo, Geol Surv. Bull. p. 51). Pow Creek s5. is most out- 
standing rock of lower part of Mesaverde fm. near Steamboat Springs, Routt Co. 


Is very I ive; at some places 100 ft. thick: of cream color on fresh surfaces ; 


wenatlers y 


How; texture differs at various outeropes, but in general is à medium- 
grained ss. 
lower sandstone lentil (of Green River formation). 
Kocene; Southwestern. Wyoming (Sweetwater County). 
J. W. Powell, 1876 (Geol of castern portion of Uinta Mtns, pp. 40, 45). Tower se— 


Mavsive or irregularly bedded ferruginous ss Is lower part of Upper Green Iiver 
group, and well shown 1n cliff at Green River Station and in that vicinity, es pecially 


up and down the river for several miles; ja alao well expose on BD siile of Green 
River below mouth of Currant Creek, Rests uncon. on Lower Green River group 
and is overlain by the plant beds that form upper part of Upper Green River 
group. 

W. H. Bradley, 1926 (U. S, G, S. P. I. 140D, p. 123, pl, 50), The Tower ss. of 
Powell is lenticular and therefore here designated Power as, lentil of Green River fim, 
It forms the tops of the weathered rock masses tn Inity of town of Green River, 
Sweetwater Co, known as The Towers, In N. part of Sweetwater Co. it appeara 
to be replaced by lower part of the plant-tearing beds, which are herein named 
Morrow Creek memb, of Green River fm, The Tower ss. consists of croxa-bedkted and 


massive beds of medium- to coarse-grained brown ss, firmly indurated by limonitie 


coment. Thickness 0 to Z504 ft. It rests uneon, on Laney 6h. memb, of Groen River 
fm. and 1» conformably overlain by Morrow Creek mem) 


group 

Pre-Cambrinn: Northeustern Minnesota {Vermilion district). 

A. Winchell, 1888 (Minn. Geol. Nat, Hist. Surv. 16th Ann. Rept, biw pp. 330 nnd 
367). "lower group.—Marthy schists (sericitic and argillitic) with beds of hematite, 
5,000 ft. thick, which change to ehloritie schisata Thickness of group 15.000 ft 


Includes Stuntz cel. Underlie& Ogishke cel and overlics 


Ywacke group, all of 
which have previously been Included In Keewatin 
J. M, Clement 1903 (U. S8. G. 8. Mor 4o, pl. 2), mapped the rocke at Tower us 


(descending) ke egL, Soudan fm, Ely greenstone, and an undet. fm 


Tower Creek conglomerate. 
Pliocene: Yellowstone National Park. 
in U, S, G. S Yellowstone Nat. Park Atlas, to 


Tower Creek egt. (Plio.), gnelssle and andesitie 


ague eb al, 1004 (geol, 
neeompany U., 8, G. 5, Mon 


pebbles in friable s [This name was adopted by UL S. Geol. Survey to replace 


t. Park folio, 1896.] 


^ 


the deseriptive term Canyon el, used In Yellowstone 
Named for exposure on Yellowstone Hiver opp, mouth of Tower Creek, 


development of rock is in NW. 


Canyon qund., Yellowstone Park L 
corner of Gullatin quad. 


Towle shale. 


Pennsylvanian: Kansas and Nebraska. 


K. €. Moore and G. IZ, Condra (Oct. i revised classification chart of Penn. rocka 
of Kare sud Nebr), [Toile 8h, shown as underlyi 


Jpinwnll le, overlying 


Brownville Is, and forming basi] bed of Admire sh. Derivation of mame not 
stared,} 

G. E. Condra, 1965 (Nebr. Geol, Surv, Paper No. S, p. 9). Towle sh. fm About 
2 to 244 ft. of gray sh. at lop, 10 to 11 ft. of red sh. in middie, and 1+ ft. of 
pay sh. at base, Total thickness ld ff. — Underles Aspinwall la. fm. and overlie 


Brownville ls. fm, Basal fm, of Admire group (Perm.). 
R. €, Moore, 1 
ls. to Perm. (See Kans,-Nebr, chart eomplled by M. G, Wilmarth, 1936.) 
E, C. Reed (Asst, State Geol, Nebr., 1926 (letter dated Oct. 16) i 
Fowle sh. is Towle farm, 2 ml. S. and 5 mi W. of Falls City, SW sec. 20, T, 1 N., 
R. 16 E lichnrdson Co., Nebr 


(Kans, Geol Surv. Bull. j, transferre] all beds above Brownvill 


pe Ioi of 


Towner greenstone, 
Pre-Cambrian: Southeastern Wyoming (Medicine Bow Mountains). 


E. Mackwelder, 1026 (Geol Sov. Am, Bull., vol. 37. pp. 615, 622, ete). Totoner 
greenstone Schistose hasie greenstones, probably derived from pyroclastics and 
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flows,  Underlies (probably conformably) French sL and overlies (probably con 
formably) Ranger marble, Best exposed along new rond btw. Brooklyn Lodge and 
Towner Lake, 


Town Mountain granite. 


Pre-Cambrian; Central Texas (Llano uplift), 
Il. B. Stenzel, 1932 (Geol Soc Am, Bull, vol 43, No. 1, p. 144) [See under 


Sivmile granite.] 


Towow formation. 


Carboniferous (Pennsylvanian?) : Southwestern Maine 


I^ J. Katz, 1917 (Wash, Acad. Sci, Jour, vol, 7, p. 199) Towow fm Graphitie and 
pyriliferous quarts alates and carbonaceous sericite phyllite occurring In twp, of 
Lebanon, and surrounded hy RKindzemere fn. 

EF. T. Kats, 1917 (U. 5. G. S. P. P. 108, pp. 174-175) T'owoie fin Uniformly very 


foegrained and thin-bedded dark gray to black carbonaceous or graphitic silleeougs 


slates and sericite sl. or phyliüte, In general richly earbouaceou and tn places 
graphitic and impregnated with pyrite and in sman individual erystala and lenticn 
lar misses Lithologienlly tdentionl with Diamond Island sl, and the black pyritifer- 
ous part of Scarhoro phyllite. Top presumably not present. Rests on BHindgemere fm 


Thickness seems to be a few hundred ft Approx.=a pottion of jower part of 


Casco Bay group. Occura only in Lebanon Twp, York Co. Assigned to Penni?) 
Name derived from orizina] name of fret settlement in town of Lebanon. 


Trabuco formation, 


Cretaceous: Southern California (Santa Ana Mountains). 

Ij. L. Packnrd, 1916 (Calif Univ, Pob, Dept, Geol lullL, vol. tà, pp. 140-141). 
Trabuco fm Massive red cgi, composed of angular and water-worn boulders 
loosely cemented, with subordinate bands of red ws Thickness 200 ft No 


fossila found, but from strat, relations the fm, is probably bur alightly older than 


Chico group ond presumably e phase of the pre-Chico Cret Grades 


Into overlying Chico group and ate uncon. on basement complex Extenda from 
North Star Canyon nenrly to Trabuco Canyon lest exposed at Harding Canyon 
R. Rekis, 1984 (Calif. Dept, Publie Works, Water Res, Div. Bull. 45, p. 42) Trabuco 
Jm. ie probably of Chico ae [In table on p. 38 Trabuco fm., 300 to 750 ft, thick, 


is placed beneath Chico fm. and uncon. above Jurassic Pntrusives.] 


Tracey sand. 


A subsurface sand in Chester group (Miss) of Lawrence Co, Til (See IIl, 
Geol, Surv. Bull. 54, table 5, 1027.) 


Tracy sand. 


A subsurface sand, of early Chester (Miss) age, in Ind. that has been 
correlated with Paoli Is. of Cummings. 


‘Tracy City Measures, 


Pennsylvanian; Southeastern "Tennessee, 

JI. M, Safford and J. B, Killebrew, 1900 (Elements of geol. of Tenn, pp. 104, 148 
153, 107, 169) Tracy City Measures 
hesvy ss, here named mory re Compri 


shales, and coals, saurmounted by n 
middle diy. of Conl Measures Most 


mess of fm, 250 to 500 ft, Overlios 
sand underlies Brushy Mtn Measures, 


important cool bed is “Main Rewnnee." Th 


jon Air Mensu 
Ineluded upper part of Lee group (lower Pottsville), and is now divided 
into several fms. Including Rockcastle (fEEmory ) ss., Vandever sh.. Bonair 
ss, and Whitwell sh. Has also been called “Tracy City group" (see G. H. 
ley, Tenn, Geol, Surv. Bull, 2A, p. 21). 
Named for Tracy City, Grundy Co. 


Tracy Creek andesite. 


Miocene (*): Southwestern Colorado (southern part of Saguache quad- 
rangle and part of Del Norte quadrangte), 

E. S, Larsen, 1025 (U. 8. ©. 8. Bull. 54 

«ubordifiate tuff-brecela, In part andesite but ehietly tridymite dacite In upper 

drainage of Tracy Creek und to N. lowest memb, is dente darkacray platy andesite, 


3). Tracy Crock andestte Flows and 
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To N. thie memb, eonszists of a number of flows with some breccia of tridymite 
dacite. Occurs in extreme S. part of Saguache quad, but extends a «hort distance 
into Del Norte quad. and makes up much of drainage of Tracy Creek, for which 
it ie named Underlies Conejos andesite.  Overlies Beidell latite-nndesite irregu 
larly. Is of pre-Potosi nge, Assigned to Miocene (T). 


Traders jron-formation member (of Vulcan jron-formution). 
Pretambrinn (middle Huronian): Northwestern Michigan (Menominee 


district). 


€, R. Van Hise W. S. Bayley, 1000 (U. & G. S, Menominee follo, No. 62), 
Tradera. orebeertng memh,—VFerruginous egis, ond qtxite, ferruginoua qunrtzose 
slater, and iron-ore deposits; the cgis and qtzite usually at base Thickness 
85 to 170 ft Basal memb, of Vulcan fm.  Underlles Brier si. memb. Uncon 


overlies Necaunee fm., which is so thin in Menominee dist that it ia mapped 
with Vulcan fm Named for Tradera mine [N. of Lake Antoine], 
C. K. Leith, R. J. Lund, and A, Leith, 1995 (U. 8. G. &. P, P. 184), adopted tron-fm. 


vele rerms, ond changed axe of Vuleun iron-fm, 


and ironfim, mend. aa Llithole 
from upper Huronian to middle Hurenian 


Tradewater formation, (Of Pottsville group.) 
Pennsylvanian: Western Kentucky and southeastern Illinois. 
L. €, Glenn, 1912 (Ky. Geol. Surv. Rept. Prog, 1910 and 1911, p. 27) Tradewater 
frre Chietly h with occasional inconstant sa. beds, 175 to 700 ft. thick in 
Webster Co, Ky Includes eon! No, 5 near top and Bell coal near base, Uncon. 


underlies Pennsylvanian De Koven fm. and overlica Cnseyville egi. 
Top fm. of Poltsville group in western Ky. and SE. Ill. Underlies Carbon- 


dale fm. and overties Caseyville s 


Named for exposures along Tradewater River E. of Battery Rock, Ky. 


Trail formation. 

Lower Jurassic: Northern California (Taylorsville region). 

J. 8. Diller, 1892 (Geol. Boc. Am. Bull., vol. 3, pp. 370—304). Trait beds, Trisseie (1) ; 
2,900 ft, thick On wtruetural grounds regurded as Triassic and probably mewer 
than Hosselleus Is. 

J. 8 Diller, 1908 (1 8, G, & Bull 353) Trait fm.—Larg 
some interbedded sas. and cge. Shales often purplish 6 
frequently gray, with peneil structure locally developed; 1m places contain 

generally fine, often 


jy slaty shales with 
red but perhaps more 


numerous cherty nodules of carbonate of lune The 
somewhat laty, thin-bedded, and gray to almost black. — Freshewnter fossils. 
Thickness 2,000 ft. Overlaps, uncon.. Swearlnger al, Ho»aelius is, and Robinson 
with which It bs assumed to 


fm. Is next older than marine Hardgrave 
he uncon, 
€. IL Crickmay, 10 Roc, Am, Bull, vol 44, No. 1, p. 81, and No. 5, pp, 
05-903), renamed the basal Lower Jurassic Trail fm. of Diller Lilao s5, and 
stated that Trait tuff and col, 2,000 ft. thick, i» Upper Jurassic, ond next 


(Geol, 


to youngest Jurassic fm. in Taylorsville region 


Named for exposures along Hosselkus Creek on the trail, Plumas Co. 


ail Creck formation. 

Silurian ( Nlaguran) : Central Idaho (Hailey Baylorse region). 

L. G. Westeate nnd C, P. Ros 1930 (U. 8. G. 8. Bull 814, pp. 10, 23). Trail 
Creek [m.—Bilieeous argillites and qtxitic sss.; in basal GO ft, the qtzitic as. 
nyers are separated hy thin seams of carbonaceous arwillites containing abundant 
graptolite fauna of Niagaran nge. Thickness 500 ft Older than Milligen fm 
(Miss. and Dev,?) and younger than Pht Kappa fm, (Ord), Exposures confined 
to W. side of Trall Creck, in ite upper part, Halley quad. 

C. P. Ross, 1984 (Geol Soc, Am. Bull, wol 45, No p. 956 and table opp, p 
940). In quads to W. of Hailey quad. the Trail Creck fm. underlies Laketown 

Min ftn. [See also €. P. Roms, U. 8. G. R. Bull 


dol und overlies Satur 


877, im press, pp. 11, 22 
'Trail Crossing basalt. 
Eocene (?): Central northern Oregon (Deschutes Basin) 


H. T. Stearns, 1031 (U, S, G. 8. W. 8. P. 637, p. 134) Trail Crossing basalt 
(Kocene?).—Oldeat rocks that outerop in Middle Deschutes River Basin. Exposed 
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on both banks of Crooked Hiver at Trail Crossing and extend NE. acroes Mayetack 
jutte. country in a belt about I mi. wide. Whether the basnlt is a sil or an 
extrusive masse nnder, Overlain n placca by several frt. of tufs probably belong 


ing to Eocene Clarno fm At Trall Crossing is separated ty angular uncon, 
from fresh black basnit flows that overlie the tulle, 


Training School volcanics. 
Pleistocene (late): Hawall (Oahu Island). 
H, T, Stearna, 1935 (Geol, and gd. water ròs, Island of Oahu, Hawaii niv 
Hydrog. Bull. 1). Training School voleanics Basalt and beoelded elmder In- 
eluded in middle part of Honolulu volennie series (q. v.] Ihe Maunawtli Train- 


ing Sehoal for Girls is located near the source of the Mow, 


(Trampan formation. 

Miocene (upper): Western California (San Francisco region). 

A. €. Lawson and €, Palnche, 1002 (Calif. Univ, Pub, Dept. Geol Bull, vol. 2 
pp. 447—448),  Trampan fm Marine beds, cregating abour 2,000 ft, sneeeodin 
the fresh-water Orindan depo Fauna is, in opinion of Prof, J. C, Merriam 
closely allied to that of San Fablo fm 
Creek, Contra Costa © 

A. C. Lawson, 1914 (0, & G, S, San Francisco folio, No, 193), mapped the maris 
beds formerly culled ""Prampan fm," as San Pebío fm 


Named for exposures along Las ‘Trumps 


Trangville beds. 
Name used in chart opp. p. 206 of U. S. G. S. P. P, 45, 1906 Is misprint 
Tor Tranquille beds, the name used by Dawson in publication cited 


Tranquille bed: 
Tertiary: British Columbia 
G M. Dawron, 1896 (Canida Geol Surv., n , vol 7. pI uH, FILTH IG5n 
1825). 
Trappean series 
A lithologie term (meaning "pertaining tò or of the nature of trap or 
trap rock") applied in u titular sense in some early repts to the 


Keweenauiwaun rocks of Lake Superior region. 


Traveller rhyolite 
Age (7): Western Maine (Pis 
(Geol, of Maine, Dept. Geol, Union Coll Schenectady, N. Y 


F, W, Toppan, ! 1 
pp. 60-70), Traveller rhyolite formas m of Traveller Mina, a pr 
" m4 I I iyneou ontact wi 


tuquis County l. 


N. of Katahdin, Ocecuples abont 100 


Kutahdin granite 


Traverse formation. 


Middle Devonian: Michigan (Lower Peninsula ) 


A. Winchell, 1871 (Mich. Geol. Rurv, Repl. Prog., pp, 26-33] Little Tracers 
group Series Of thick-bedded max. buffiely eranulnr les. under lying Huron grou 
and overiying Corniferous group in Lower l’enineula of Micl In general eon 


forms to Hamilton group of N. Y. 

A. €, Lane, as reported by M, D. Wadsworth, 1803 (Mich. Geol, Rury. Rept. for 
1890 and 1892, p, 66) Traverse group, 100 to 000 ft, thick, underlies St, Clair 
shale» [Antrim sh, of present nomenclature} and overlies Dundee 1s. 

A. C. Lane, 1895 (Mich, Geol 8 vol. 5, pt. 2, btw. pp. 1 and 31) Pravera¢ 
group Minish cole. shales nnd las. or dolomites, 100 to GOO ft. thich. Underlles 
St. Clatr [Antrim] black shales and overlies Dundee Is, Outerops at both 
Little Traverse [Bay] and Grand Traverse, and "Little" may ss wel be 
dropped. 

A. W. Graben, 1902 (Mich. State Md. Geol, Surv. Rept. 1901, pp. 1034). Traverse 
group divided into (descending) Thunder Bay series, Alpena Is., Long Lake series, 
nnd Bell shales. 

E. R. Pohl, 1980 (U. S. Nat, Mus, Proc, vol 76, art. 14) Trarerse group of 
northern counties of Lower Peninsula divided into (descending) Petoskey fm., 
Charlevolx stage, and Gravel Point stage ("basal div. of Traverse group In 
Mich."), In Lake Huron section Grabsu has recenlly (unpubllehed ms, 1915, 
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200-308) assigned Bell shales to their proper place as basal memb. of 


pp t- 
Presque Isle series, which aiso includes the respectively higher Grand L/ 
Lake members. [p. 4.] [On p 5 Pohl states:] The fourfold subdivision 


and 


Long 


previously ndopted for Traverse group in Preague Tele and Alpena Counties 

has more recently been restricted by Grabau, the Bell shales now forming lowest 

The downward sequence 0s now understood Is as 
1915, pp, 208, 303, 318, 441): 


190 ft 


membh, of Presque Isla seri 
follows (Grabau, unpubl 
Thunder Bay serles 
Alpena serie 


resque Isle 
Long I. (memh.), 157-169 ft 
Grand La (memb), 30 f 
tell shaüles (memb.}, 60-80 ft 


Total thickness 

R. B. Newcombe, 1933 (Mich. Geol, Sury, Pub 
nions of Traverae group ns lifted in this (115 
4.8 Warthin, Jr, and G. A. Cooper, 1985 (Wa 
pp. 024-526). reverse group of ‘Thunder y re 
BSquaw Bay Is, 12 (t. ("Probably should be excluded from Traverse group." ) 


Traverse group 511-612 ft 


pp. 19-64), correlated the subdivi 


ry under Chagrlecolr siagi 


Acad, Sci. Jour., vol. 


ion divided inte ; 


Covered interval, 3 ft 
Thunder Bay stage: 
Partridge Point fmi., 144- ft. 
Covered Interval, 70 ft 
Potter Farm fm., 36 ft. 
Norway Point fm., 46 fi 
Alpena Ta. [restricted]. 
Long Lake stage | redefined} 
Killinns 1s., 25 ft (The “black Alpena” sone of 


Genshaw fm., 51 ft 


Merron Polnt fin, 55 ft 
Itoekport. is 
Bell sh we of Traverse group in Alpena region.) 


Truvester shale 
C, LR.) Key 

f gaol, fms». of N. Mex., pp. 3, 12) Travestey shales,—Vuriegated beds 100 ft 

imd well displayed in "Uravester Canyon, 


1915 (fowa Acad, Sei. Proc, vol. 22, pp. 257-250; and Conspectus 


thick, tying immediately above Ext 
NE. N. Mex. Underile Chaquaqua shales Incladed in Morrisonian series, 
l'ravis Peak formation. (In Trinity group.) 
Lower Cretaceous (Comanche series) : Texas. 


rT, Hin, 1890 (Tex, Geol. Sary. Ist Ann, Rept, pp. 115-119, 133) Travis 


panda or water-beuring beds Sandy beds, 200 to 300 ft, thick, underlying 
lekwburg div. and divided into upper or Packsand beds and Maen or Contact beds 
Travis Peak P. 0., wher 
O expos Latter include 


the latter consisting of cgis Exposed 1 mi, below 


L aren. beds of overlying Fredericksburg div, ate ab 


a 
Ist. Caprotina horizon, 

gt. T. Hill and J. A. Taff, 1892 (Final gool, rept. artesian invest. ; 52d Cong., let s . 
s. Ex, Doc. 41, pt. 3, pl. opp. p. 90). Travia cogl. and sands (Trinity) —Banse of 

do River in Burnet and R: rop Countics. Underlics Alternating 


Cret. along Color 
beds [Glen Ross 18]. 
Rt. T. Hill and T. W. Vaughan, 1898 (U. &, G. & 18th Ann. Rept., pt. 2, pp. 216, 219 
) Travia Pook fm Coarse angular eross-bedded sand, becoming more finely 
triturated unti] it reaches condition known in Tex. os “pack sand," i. e, a very 


fine-grained, loosely consolidated sand cemented by eatbonate of Time, and con 


taining patches of red and greenish-wnite clays, with usually n cel at Daso, 


Thickness 205 ft msal fm. of "Trinity div, and of Comanche series. Underlies 
Glen Rove fm. or “Alternating beds," the basal bed of which 1s Caprotina horizon 
No. 1 


Named for Travis Peak post office, Burnet Co 


"Travis Peak limestone. (In Travis Peak formation.) 


Lower Cretaceous (Comanche series) : Northeastern Texas. 


W, M. Winton, 1928 (Univ. Tex. Bull 14), divided the beds beneath Glen Rore ta. 
in Denton Có. into (descending) Trinity sand, Travis Peok te., and Trinity sand 
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Treadwell slate. 

Upper Jurassic (*): Southeastern Alaska (Juneau region). 

G. C. Martin, 1926 (U, 8S, G, S, Bull, 776, pp. 255—256, 270, chart opp. p. 241) 
Treadwell sl.—Black clay sl. with some cgl. and much graywacke. 'Thicknesa prob 
ably 7,000+ ft. Apparently comprises oldest rocks on Treadwell Island, and ia 
supposed to overlie Thane volcanic group, but Gastineau Channel separates the 
tms.  Underlies Douglas Island voleanic group with apparent conformity, No 
fossils, Tentatively assigned to Upper Jurassic but may be post-Jurassic, 


Treasure Mountain quartz latite. (Of Potosi volcunic series.) 

Miocene: Southern Colorado (Summitville region) 

H. B. Patton, 1917 (Colo, Geol, Surv. Ball. 13, pp. 20, 35) Treagure Min latit« 
Rjotite latite, differing in several material respects from the other latites of Vin 
toro-Summitville dist, Color varies from light to dark gray, but locally may be 
light to dark brown. Name Treasure Mtn not altogether sutisfactory, and study 
of this fm. to E. may make change necessary. The name wan used by Dr, E. 8 


Larsen in his field notes, Included in Potosi voleanbe series, 

W. H. Emmons and E. S. Larsen, 1028 (U. S, G. S. Bull 718, table opp. p. 12) 
Treasure Mtn latite of Platoro-Summitville dist. is 1.0004 ft. thick, Named for 
exposures on Treasure Mtn, in NW. part of Summitville quad 

E. & Larsen, 1935 (U. S8. ©. 8. Bull 842), changed name to Treasure Mtn quartz 
tatit 

Treat limestone, 
Upper Ordovician (Richmond): Northeustern Ilinois 
See under Aur Sable Is, 


#Trego zone, (In Niobrara formation.) 

Upper Cretaceous: Northwestern Kansas, 

F. W. Cragin, 1896 (Colo, Coll Studies, vol. 6, p. G1). Trega zone.—Lower bluish 
and marly zone of Smoky HII chalk, underlying upper, more chalky, Norton zone. 
Lenses of hard so-called “Bell rock” in base or transition to underlying Osborne 
Is. Named for 'rego Co 

Is basal part of Smoky Hill chalk memb. (See W. W. Rubey and N. W, 
Bass, Kans, Geol, Surv. Bull. 10, 1026, p. 25.1 


Tremaines Bridge beds, 

Upper Ordovician: Northern New York (Black River Valley). 

R. Roedemann, 1925 (N. Y. Stute Mus, Bull, 258, pp. 137, 141, 149, 154). Trennines 
Rridge beds (zone of Dekayella ulrichi and Arthropora oincinnationsie) Baral zone 
of Pulaski fm. Observed only at head of “gulf” just above bridge leading to Tre 
maines and below Pulaski. Overlie Moose Creek beds and underlie Worttiville bed 


Trembling Lake limestone. 
Pre-Cambrian: Ontario. 
Name applied by W. E. Logan, 1865 (Canada Geol. Surv. 16th Rept. Prog. 
p. 20, map), to one of the Iss. in Grenville series of Ontario. 


tTrempenleau formation 
Upper Cambrian: Southern Wisconsin, northern Tlingis and Lown, and 
southern Minnesota, 
F. T. Thwaites, 1923 (Jour. Geol., wol 31, No. 7, p. S47), Trempeateau fm. has been 
culled St. Lawrence fm., and in older literature was correlated with the Mendota 
of Madison region, Wis. The name is proposed [unpublished at this time] by E. 0, 
Ulrich, who divides the fm, into following members, descending order 
Norwalk fine-grained dolomitic ss, (This is lower and fossiliferous part of 
Jordan ss, of current nomenclature.] 
Lodi yellow and purple sandy thin-bedded dol, locally called "sb." 
St Lawrence or Black Enrth dol. [This fis n restriction of St. Lawrenre 
as heretofore defined and used.] 
Sandy dolomitic shales of local distribution 
Is overluin by Jordan ss. [restricted] and rest» on Mazomanie fm 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 2179 


K. O. Ulrich, 1924 (Wis. Acad. Sci, Arts, and Lett. Trans., vol, 21, pp. 72-00). In 
its fullest. development T'rempealeau fm, is divisible into 4 lithologically and 
faunally distinet members [lated below], Locally one or two of these subdivi 
sions might be mapped mrately, but as a rule topographie conditions are such 

that only the lower mag, Ta, memb, lends itxelf readily to such separate treatment, 

Norwalk ss. memb., 50 ft, [See nbove.] 

Lodi sh mem, 50 ft. 

St. Lawrence Ix or dol. restricted, 25 ft. 

Basal ah, or ahaly ss. with considerable greensand and occasionally thin layers 
of dolomitized ss., with usually at bottom a thin layer of ss, cgl, O to 20 ft 
thick. "Phils basal sh, may be of same age aa St, Lawrence dol, and until 


this ta determined no special name for the sh. 1s proposed, 
There ts considerable variation Im charactor and sequence of component beds of 
the fm. from place to place, Thue in E. Wis, the upper (Norwalk) memb, is com 
monly and perhaps always absent Aut the yellow cale, abaly Lodi memb, is gen- 
uly present and may also be called most characteristic part of the fm, The 
e might be sald of next underlying St. Lawrence ls. or dol. memb, but in 
miidie and N. parts of State this metab, is entirely wanting in many places, or 
ia so altered by addition of relatively course quartz sand that recognition of its 
zone ia rendered dificult and uncertain, The fm, reste on Mazomanie ax, or, 
where that is absent, on Franconia ss, Is overlain by Jordan ss, restricted, Is 
well displayed and in fairly typical composition m Trempcaleau Bluff on Missis 
sippi River [nt Trempoaleau, Trempealean Co., Wis.]. 
A. C, Trowbridge and G. 1. Atwater, 1934 (Geol Soc, Am, Bull, vol. 45, p. 60). St. 
Lawrence fm, should continue to be used for the beda btw. Franconia ss, and 
Jordan ss, More than balf of 'Prempesaleau fm, as defined Is Jordan and should 


remain Jordan, 

J. M. Wauenmaceher, W. H. Twenhofel, and G. O, Raasch, 1984 (Am, Jour, Sci., Sth, 
vo] 28, pp. 21-25). T'rempealegu fm. divided into (descending) Jordan ss. memb., 
Lod) sh. memb, 8t, Lawrence (Mendota or Black Earth) memb., and basal green. 
sand and greensand cgl, memb, Resta uncon, on Franconia fm, and is overlain 
Ly Madison fm. [Poregoing use of St. Lawrence is Ulrich's restricted St. Lawrence. ] 

A. C. Trowbridge, W. H. Twenhofel, and F. T. Thwaites, 1985 (Rept, 0th Ann, Field 
Conf. Kane. Geol Soc, pp. 983, 110, 123, 131, etc), expanded T'rempealteau fm. by 
including in Ht, at top, ail of Jordan as, and the overlying Madison ss., but G. O. 
Raasch objected to inclusion of Madison (See also under Madison 88.). 


The U. S. Geol. Survey has not adopted Trempealeau fm., but treats ite 
subdivisions (Madison Jordan ss., and St. Lawrence fm.—the latter 
including Lodi sh. memb. and underlying beds down to top of Franconia 


4H.) as distinct fms. 


Trent marl. 

Miocene (lower): Coastal Plain of southern North Carolina, 

I. L. Miller, 1910 (Geol. Soc, Am, Bull., vol, 20, pp. 674—675 ; also chart opp. p, 646), 
Trent fi—A distinetly calc. fm, (fne-zrained cale. marks or Is) with little or tio 
ginuconite present. Along Neuse and Trent Rivers rests on Cret. strata belonging 
to Peedee fm., but farther W. it lies on pre-Camb, crystalline rocks, Assigned 
to Eocene. Is uncon, overlain by Castle Hayne fm. 

Later work by L, B. Kellum proved that the marl (murine) at Trent type 
loc. is lower Mio,, and that the marl (also marine) at Castle Hayne type 
loc, is upper Eocene (Jackson), and he restricted the names to accord, 
reporting a thickness of 0 to 100 ft. for Trent marl. (See U. S, G. S. P. P. 
143, 1926, alao Jour, Geol, vol. 33, pp. 183-187, 1025,) 

Named for exposures along Trent River from vicinity of Trenton, Jones Co,, 
to near junction of Trent and Neuse Rivers, 


Trenton limestone, (Trenton group in parts of N. Y.) 
Middle Ordovician: New York, Michigan, Pennsylvania, northern Ohio, and 
western Virginia, 
L. Vanuxem, 1838 (N. Y. Geol Surv, 2d Rept., pp, 257, 276, 283). Trenton ls, 


~ 


Forms T'renton Falls (Oneida Co. N. Y.), whence ite name, Thickness 10 to 125 
ft.; at Trenton Falla is over 100 ft. thick. Consists of Light-tray or sparry Is, 
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which forms upper masa of Trenton Falls underlain by dark or black, almoat 
compact Is, Is overlain by black sh Uti ah.) and underlain by birdseye ts, 
[Lowville ?]. [As thus dened inchades Amsterdam lè, which forms upper part 


of Black River group.) 
T. A. Conrad, 1539 (Phila, Acl, Nat, Sci, Jour, vol, 8, pt, 1, pp 
Trenton fe. to beds overlain by binei sh. [Utien] and underlain by Mohawk ! 


>>, applied 


[Amsterdam 13.2] 

In 1842 (Geol, N, Y., pt, 3) Vanuxem deûned Trenton Is. ns 0 to 300 ft 
thick, practically repeated his 1858 deseription of its lithology, and called 
underlying fm. Black River 1$, In which he included the Lowville of 
present nomenclature. This is present commonly accepted definition of 
Trenton, although for many years most writers used Trenton 1s. to in 


clude not only the Trenton proper, but all of underlying Black River 


croup, while some writers used Trenton group, also Trenton fur. and 


Trenton ls., to include the Trenton proper, all of Black River group, and 
in some cases Chazy Is. also. In central N. Y. Trenton Is. has been 
applied to the Is, underlying Dolgeville sh. (consideres à shaly represen 
utive of upper part of the Trenton at its type section, and overlnin by 
Utica sh.), Repts give thickness of Trenton proper ns 200 ft. In Utica 
quad.; 300-- ft. in Clinton. Co, N. Y.: 400+ ft. in Thousand Islaniis 
region; and 20 ft. in Brondalbin quad. Fulton and Saratoga Counties, 
N, Y. In parts of N. Y. the Trenton is à group, separated into several 


named fms, of ls. and sh. 
In 1926 (N. Y. State Mus, Bull, 270, p. &) F 
450 ft. of Trenton ls. at Trenton Falls is middle Trenton, "the base and 


that the 


upper beds of that fm. not being exposed.” 


W. Goldring, 1021 (N. Y. State Mus. Hib. 10, p Trenton beds comprise Ia 
whales, and wed. Giona Pulis ls. has been determined to be of very carly (husnl) 
Yrenten are It | well developed in Moluawk and Upper Hudson valleys, whore 
it has a thicknese of 17 to 40 fi It is missing below the typical Trenton te 


Trenton Pals 


+Trenton gravel. 

Pleistocene: Southeastern Pennsylyanin and western New Jersey, 

Tl, © Lewis, 1881 (Phila, Acad. Nat, Sci, Proc. 1880, vol, 32, pp. 206—109) Trenton 
gravel.-The last and newest of all the gravels, I= an alluvial gravel, O to 100 fi 
thick. At Phila. lies close along 
lat ground of Camden and lower part of Phila. and forms islands In the river 
From its great development farther up the river 1s now culled Trenton gravel 


the river and rises a few ft, above it Covers 


Is a local development of Cape Muy fm., which name replaces it 


city of Trenton, N, J., is built on terrace covered with this gravi 


Trenton clays. 
Upper Cretaceous; Western New Jersey, 


H, B. Kimmel and G. N. Knapp, 1004 (N. J. Geol, Sure. vol. &, p. 191) Trenton 
clays. —Commonly red or red-spotted gmding into blue at bottom of pits In 


some places upper layer ja white clay, and locally a black IHnitie clay occurs be 
neath the blue clay; el 
fm. [brond use of Raritan, whieh included Magathy fm.] Two mi, E, of Trenton 
the days are dug in a member of pits alone Pond Run They ure Jocalls known 
ae Dogtown clays, from occurrence at Dogtown, near Trenton 


"where n sand ved underlies the celny Belong in Raritan 


Tronton conglomerate. 
Name used in some early repts for an intraformational ls eg of lower 
l 


col. Has also been called “Lower Trenton egl. 


ner Co, N. Y. that was later named Husedorph 


Trenton age in Rens 


Trenton period 
A term applied in some early repts to the time during whieh Trenton Is. 


Black Hiver group, and Chazy ls. were deposited ; also to the time during 
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which only Trenton ls. and Black River group were deposited. In latter 
sense the name is now replaced by J/ohawkten epoch. 1n former sense 
it covers Middle Ordovician or Mohawkian epoch and upper part of 
Lower Ordovician epoch. The U. 8. Geol, Survey employs Trenton epoch 
to include the time covered by deposition of Trenton Is. 


Trenton Falls series, 
Ordovician: New York. 


in a deseription of 
were “very different 


V. Y. Geel. Surv. Ist Ann. Rept. p 
of Salmon River, stated that thelr 


n Falls «cries of rocks on which they 


A, Conrad, 


roy sss. and 


from [hose of 


t''rentonian. 


A 


Trent 


time term proposed by A. W, Grabau in 1900 (Scl, n. s.. vol, 29, pp. 351- 
256) to include Upper Ordovician series and upper part of Middle Ordo- 
vician (Mohawkian) series, because “Trenton deposition covers ut least 


one-half this division" and because “Trenton period was used by Dana 


ed, however, that Vash 


for Trenton Is, and later divisions.” He sugge 
villean might be a better name “if the Nashville group of Safforl covers 


both Trenton and inter Ordoviele formations.” 


River shales. 


Ave (7): British Columbia 


"E 


wW 


W 


wW. 


54 Hermanos sandstone member (of Mancos shal 


H. Clapp, 1182 (Canada Geol Surv. Summ, Rept. 1911, | 105) No nge as 
signed. | 
Ix Mackensle, 1922 (Canadian Inst. Min. and Mer Mon, Bul. 122, p. 079). 


Trent River tm. 1s Cret 


Upper Cretaceous; Central northern New Mexico 


1900 (Am, Geal., vol. 25, pp. 331-346; N. Mex, Univ, Bull, vol, 2, pt 


, pL 2, pp. 1-17). Tres Hermanos sa—Mussive yellow ss., 75 ft. thick, 
't. lower than Punta de la Mesa sh and 100 ft, below the cephalopod 
sone. Is separated from underlying gastropod gone (containing Benton fossils) by 


ft, above Dakota IDerivntion of name 


100 ft. of yellow sh Lies 150 to 


not stated. 


T. Les, 1912 (Geol Soc, Am. Bull, voL 23, pp. 593-595) Tres Hermanos ss. 
memi. of Mancos sh. lies lower than and in soeintion with the concretion 
(Septaria) zone and higher than the gastropod zome of previous repta. Tt is typi- 
cally developed in Rio Puereo field, but is readily recognized in 'Tijeras, Hagan, 
ánd Cerrillos flelds, and is probably represented throughout Ran Juan Basin It 


consists of a series of yellow sss. 150 ft. thick on Rio Puerco and thinner in 
some other felda, It thickens weetward nod thins t0 E. The name may be used 
to designate the gone of yellow ss. that occurs near base of Mancos sh, in all 
the Helds deseribed in central N. Mex, W. of the mtn: 

T. Lee, 1915 (U. S. G. S P. P. 95, July 12, 1915, p. 45) Near buse of Manco 


Y tle from Dati] Mtns to Casa 


eh. le Tres Jffermanos ss, memd., which 1s recogn 
Salazar but not found farther N., near Gallina This as. is coabbearing in Datil 


Mtn», but fa Rio Puerco field only a single layer of carbonaceous sh. was found 


In it. 

T. Lee, 1017 (U. S. G. S. P. P. 101, pp. 172, 174, 2192-214). 
Tres Hermanos ss, Memb. of Mancot sh. lies 1,147 ft. below Punta de la Mesa sa. 
nt Casa Salnzar. At ite type Joc, It is 20 ft. thick and consists of thin irregular 
layers of as. an in. or less thick, on whose faces are ripple marks, worm tracks, 
and markir of many kinds; tbe sandy Jayers are separated In some places by 
films of sb.; a few imperfect casts of gastropods were found in it, and impressions 


100, 209 


supposed to be Halumenttes major are abundant in some places, The se, is unlike 
any otber rocks near It and has a peealiar appearance that makes ite recognition 
eas. About 100 ft. above It is a small ridge of la, 3m ft. thick, which pre- 
sumably represents Greenhorn la, In Hagan feld the Tres Hermanos ta only 5 ft. 
thick. tut increases to 15 or 20 ft. nearby Near Rogers, 2 mi. SW, of Cerrillos, 
it tn 20 ft. thick and consists of hard quartzose Ps in thin irregular Mayors and 
g coal feld it te 145 fr. thick and consists of 


weathers vellowlsh brown, Tn Tiler 
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hard quar!zose $2 containing worm borings und indefinite markings of vurious 


kinds, 
D, E. Winchester, 1920 (U. S. G. S. Bull, TIGA, pp. 3, &) The two lower resistant 
and persistent ss. members of Miguel fm, may represent Tres Hermanos ss of 


Lee, but they are the least conspicuous of the sas, in this area and were not 
mapped, They are exposed 1 mi, E. of Tres Hermanos Buttes [shown on map n 
short distance E. of Gallego Creek]. 

C, B, Hunt, 1936 (U, 8. G. 8. Bull, 860-B, pp, 40, 41, 42) Dast of Mount Taylor are 
the 3 prominent sss, [separated by shales] in lower 350 ft. of Mancos sh. to ench 
and all of which the name “Tres Hermanos as.” has been applied In previous ropta, 
These sss. are medium and fine-grained buff sss, prominent in vicinity of Seboyeta 
but thin out to E. and NE. Fossils collected from them suggest Granerog age. Thea 
upper ss. (No. 3) is 30 ft. thick, and is separated from s& No, 2 (75 ft thick) by 
30 ft, of sh. The lower ss. (No. 1) is 50 ft. thick and Lea 65 ft. below ss. No. 2 and 
12 ft. above Dakota (2) sa. 


Tres Pinos sandstone. 

Eocene: Southern California (San Benito County). 

P. F. Kerr and H. G. Schenck, 1025 (Geol, Soc, Am, Ball, vol, 36, pp. 470 and 475). 
Tres Pinos s5—Massive conrse-rabued quartzose buff-eolored marine as, with cel. 
phases; jointed; more indurated on exposed surfaces; large erosional envities com 
mon, Thickness about 900 fr, No diagnostic fossils, Of possible Eo. age- Quite 
similar lithelogically to Pineente se. nnd may prove to be mime, But at present 
is considered to be Tejon (7), becnuse it overlies well-establisbed Meganos deposits 
with no marked uncon 


e 


Probably named for exposures at or neur Tres Pinos or Tres Pinos Creek. 


Trias. 
Same as Triassic, Used chiefly by Europeans. 


Triassic period (or system). 
The time (and the rocks) of the oldest period of Mesozoic era, following 
the Carboniferous period and preceding the Jurnesic period. For definition 
see U. 8. G. 8, Bull, 760, p. 64. 


Tribes Hill limestone, (In Beekmantown group.) 

Lower Ordovician: Central, eastern, and northern New York. 

E. ©. Ulrich and H. P. Cushing, 1910 (Geol, Soc, Am, Bull, vol. 21, pp. 780-781; 
and N. Y. State Mus. Bull. 140) [See explanation in item 11 (1910) under Beck- 
mantaien group] In 1911 (Am, Jour. Scb, 4th, vol. 31, pp, 185-144) Cushing 
described Tribes Hilt ts. a5 much more cale. nnd more fossiliferous than underlying 
Little Falls dol. [restricted]. Repts give thickness in Thousand Talands region as 
Oto 40 ft. Named for exposures at Tribes Hill, Montgomery Co, [about 30 mi. E, of 
type loc. of Little Falls dol]. 

C. A, Hartnagel, 1012 (N. Y, State Mus, Háb. 19, p, 33), Evidence so far obtained 
indicates Tribes Hill 18. ia at legst as old ns lower B 
Overlies Little Pulls dol, and is present in Thowsand ids region, 

H. P, Cushing, 1916 (N. Y. State Mus, Bull, 191, p, 35). Tribes HII fm. believed 
fo be of oldest Beekmantown age Rests uncon. on Theresa fm. in Brier Hill, 
Ogdensburg, and Red Mills quads. 

W. Goldring, 31 (N. Y. State Mus, Hdb. 10, pp. 202, 270). Beekmantown sub 
mergence in N, Y. in general begins with 7'ribee Hil ta., which overlies Little Falls 
dol nearly everywhere In Mohawk Valley, the type region. [But in tables on 
pp. 191, 194, and 268 she excluded Tribes LU from Beekmantown. She also Heted 
Tribes Hill ns present in central, cast-central, and eastern N, Y] 


unantown a5 now restricted. 


See also under Heekmantown group and Little Falls dol. The U. S. Geol, 
Survey classifles Tribes Hill Is. us of Beekmantown age (upper part of 
div, B). 


TTribune limestone. (In Chester group.) 
Mississippian: Western Kentucky and southeastern Illinois. 
E, O. Ulrich, 1904 (Mo. Bur. Geol, and Minea vol. 2, 211 ser, p. 100) 
Main 1s, of Chester group; underlies Birdsville fm. and overlies [soced] Cypress 
es. [Not true Cypress, which is much bigher, but the Aux Vases Ss., according to 
Ulrich and others.) 


'ribune t8 — 
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Now divided into several named fms Abandoned by Ulrich in 1017 (Ky. 
Geol, Surv, Mississipplan series of western Ky., p. 7). 

Named for Tribune, Crittenden Co, Ky. but the Is. on which town of 
‘Tribune 1s built Is now known to be Menard ls., in middle of TBirdsville fm 


TTriceratops beds, 
A name applied to deposits of Western States that contain the remains of 
the dinosaur Triceratops, a genus belonging to the Ceratopsidae family 
The U. 8. Geol. Survey now classifies the Priceratops-bearing beds ns 
Upper Cret. 


Mfrieckham bed. (In Graham formation.) 
Ponnsylvanian: Central Texas (Coleman County). 
N. F, Drake, 1893 (Tex. Geol, Sarv. 4th Ann. Repl.. ot. 1, pp, 387, 402). Triekheam 
bed.— Sandy clay, chiefly bluish, with some ss., Is. and cgi ''hiekness 100 to 
160 ft. Basal memb. of Cisco div. Underlies felTerophion bed nnd overlica Campo 


phyttum bed, of Canyon div 

F.H. Plummer and R. €, Moore, 1922 (Univ. 'T 
state (p. 130) that their Graham fm. (of Ci 
Trickham bed of Drake. Their tuble Z shows upper part of Trickham beds is 
Avis ss., which is made basal memb. of their Thrifty fm. Named for Trickham 
Coleman Co, 

E. H. Sellards, 1933 (Univ. Tex. Bull, 2232, p. 108). Jrichham eh. of Drake lia 
near bottom of Thrifty fm, in Colorado River Valley [but he Included it im 
Graham fm.]. 

Wallace Lee and C. O. Nickell state (rept completed and soon to be published by Tex 
Geol Surv.) Trickham bed of Drake is same os Wayland sh. memb, of Graham fe 
and is abandoned, ‘This is accepted by U. S. Geol. 8nevey for ils repts 


c Bull. 2132, pp. 136, 154, table 2). 
" group) ineludes Darat shales ef 


Trident. 
Name applied by €. [R.] Keyes (Pan-Am. Geol, vol. 46, 1926) to 575 ft 


of Iss. of curly Miss. ngo in Mont. Derivation of name unknown. 


Trimble granite. 

Pre-Cambrian; Southwestern Colorado, 

W. Cross and E. Howe, 1905 (U. 8, G. S. Needle Mtns folio, No. 181). Trimble 
granite Vine-crained gray biotite granite.  Intrudes Bolus granite in neighborhood 
of Trimble Pass, La Plata Cò, but does not intrude Ignacio qtaite [Upper Camb.]. 
[Mapped over kirge area surrounding Trimble Prass.) 


For 1985 Colo, geol, map this fm. was included in Front Range granite group 


and assigned to pre-Camb, 


Trimmers Rock sandstone. 

Upper Devonian: Southern central Pennsylvania, 

B, Willard, 1035 (Geol, Soc, Am. Proc, 1954, p. 128). Trimmers Rock ss, is Introduced 
to supplant Jthaca in Susquehanna Valley, Lehigh Valley, and Upper Delaware 
Valley, because of more inclusive nature of the Pa, beds than typical Ithaca [In 
Busquehauna Valley shown as underlying Parkhead ss. (2) and overlving Losh 
Kun sb.; im Lehigh Valley shown os underlying Catskill red beds and overlying 
Burker (“Genesee”) sh.; in Upper Delaware Valley shown as underlying Deleware 
River flags] 

D. Willard, 1985 (Geol. Soc. Am. Bull, vol 46, No. 8 
Kock memb. of Fort Littleton fm Is usually à ridge-forming sR., gray to greenieh 
Erny, massive to Megy. Occurs in central and eastern Pa, Underlica Parkhead 
memb. and overlies Losh Run memb, In Lycoming Co. 8,000 ft, thick and is time 
equiv. of lower Chemung and all of Portage group. Thins to W. and finally disp- 
peara. Is distinguished from Chemung chiefly by lacking Spirifer disjunotus, Well 
developed im region of Susquehanna and Juniata Valleys, Named for Trimmers 
Rock, a prominent bil which it supports 144 mi. E. of Newport, Perry Co, Corre- 
sponds to Ithaca, Enfield. and much if not all of the Sherburne, [Long deseription.] 
The strata that T. C. White called Starrucce in Monroe Co, are simply upper part 
of Trimmers Rock ss, 


> PP. 1105-1218). Trimmers 
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E. Willard, 1926 (Geol Soc. Am. Bull. vol 47, No. 4, pp. $71, S88). In part of 
Pike nnd Monroe Counties Delaware River flags rest on marine Portage (the 
Trimmers Rock ss.), the intervening local Analomink red sh. being rf Beyond 
the Lehigh the Delaware River and Trimmers Rock fms. have not been clearly 


separated, both being foxsiliferous marine Portage [Table om p. ST1 shows 
folowing downward succession: Delaware Hiver flags, Anslomink red sh, and 
Trimmers Rock ss, Table on p. 606 shows Trimmers Rock m Delawure Hiver 


nnd Analomink.] 


Trincheras division 
A term used by E. T. Dumble (Am, Inst. Min. Engrs. Trane, vol, 29, 1900. 
and voL 81, 1902) for 2,0002- ft. of “lute Tertiary" [Cret, or Tert] 
nndesitie lavas and sss. in Sonora, Mexico, and Cochise Co, SE. Ariz. 
Derivation of name not stated. 


Trinidad lignitie group. 
E. V. Heyden, 1875 (U. 8, Geol, and Geox, Surv. Terr, Boll. 1. p. 402) At Trinidad 
the Lignite or coal-benring group renches m thickness of nbour 2,000 ft.. containing 
n large number of coal beds and seams. As the development of the fm& Is very 
typical at that loc., I have designated it as the Trinidad Ligeitic group 


According to J. B. Reeside, Jr., these beds correspond to Raton and Vermojo 
fms. of present nomenctature. 


Trinidad sandstone. 

Upper Cretaceous (Montana): Southeastern Colorado and northenstern 
New Mexico. 

R. €, Fils, 1899 (U. 8. G. 8. Elmoro follo, No. 58). Trinidad fm Uppor 70 to 
80 ft. lightgray ss. with sometimes a palmcreoniah tint, usually massive, Haly 
meniteg abundant: lower 75 ft. thin layers of fine grained dark-gray es. with sb 
portings. Underlies Laramie fm. and overlies Pierre sh, Uncertain what part of 
Fox Hills group it represents. 

N. H. Darton, 1905 (U. 8. 8. P. P, 32), treated Trinidad es. ns upper memb, of 
Fox Hills fm. in eastern Colo, the rest of the Fox Hills being described ns con 
sisting of aren. yellowish shales with occasional bands of yellowish clay 

G. B. Richardson, 1910 (U. S, G. S, Bull. 3! Trinidad: ss. of Trinidad coal fell 


consista of 160 to 225 ft. of massive fine-grainn) feldaputhic ss. lying be 


thinner-bedded ss, and eh, by which it merges into overlying Laramie fm, and un 
derlying Pierre sh.  Contnins fossils which T. W. Stanton says are known only 
from Fox Mils and upper Pierre 

W. T. Lee, 1918 (Am, Jour. 8cl, 4th, vol, 35, pp. 531-534), Trinidad ss. underlles 
Vermejo fm. and overtivs Pierre ah, in Trintdad-Raton coal feld. 

W. T, Lee, 1917 (U. S. G, S. P. P. 101) Trinidad pa, [restricteð] Massive feld 
apathic Meltcroy ss, TO to 1004 ft. thick in Raton Mesa region Conformably 


underlies Vermejo fm. and conformably overlies Pierre ab "The name ag here 
used applies to only the “Upper Trinidad" of Hills hia “Lower Trinidad” (con 
sisting of a few ft. to 200 ft. of alternating be 
and sh.) being here included, ns the transitional 
which it is not clearly separable, while it ia usually eharply separated from the 
massive ks, here called Trinidad sa It ix doubtful whether these transitions] beda 
should be included In a fm. with the overlying sa. or regarded as a part of under 
lying sh. Dut for purposes of thie paper they are included in Pierre sh. The 
Trinidad persists with slight variation throughout Trinidad conl field and over 
much of Raton feld. Tt should probably be placed as far down in time scale as 
lower part of the Fox Mills if not somewhat lower. 

J. B, Reeside, Jr., 1924 (U, S. G. S. P. P. 134, pl. 4), correlated Vermejo fm. with 
Fox Hills ss. of Denver region and Trinidad ws with upper part of Pierre sh 
of that rezion. 


4 of thin-bedded fine-grained ss 
zone, in top of Pierre gh., from 


Named for exposures at Trinidad, Las Animas Co. 


Trinity group (also Trinity sand) 
Lower Cretaceous (Comanche series): Texas, central sonthern and sonth- 
eastern Oklahoma, southwestern Arkansas, and northwestern Louisiana. 


R. T. Hill, 1888 (Sel, vol 11, p, 21) Trinity fm.—Alternatlons of fine, closely 
packed white sands and red and blue gypeiferous marl, with occenstonn] thin but 
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extensive beds of fiesile, aren., and erystalline Teg., highly foasiliferous, often wave 
marked, and seldom more than 10 in. thick; im places extensive strata of peor 
succharoldal gyp, are present, Underlies Comanche series and overlies Carbf, 
[This definition applied to basal part of Trinity group of current nomenclature.) 

In a rept published later in 1888 (Ark. Geol Surv, voL 2) Hill (p. 188) 
divided his Trinity div. In SW. Ark. (400— ft. thick, p. 125) into upper 
crawfish sands (=Upper Dinosaur sands of ‘Tex.), Ostrea frankliné 
beds and Is. (Lower Dinosaur sands of Tex.), nnd basal lignitie sands; 
and stated that it underlles Fredericksburg div, and rests uncon. on 
Carbf, rocks, On p. 125 he stated that his Trinity underlies lowest Co- 
manche (very early Cret, Neocomian), and that it is either uppermost 
Jurassic, lowest Cret. (Wealden), or transitional Jura-Cret, In 1889 (Tex. 
Geol. Surv. Bull 4, pp. xiii-xiv) Hill definitely included Trinity dir. 
in Lower Cret. or Comanche series, and divided it into upper or Packsand 
beds and Basal or Contact beds In 1891 (Geol Soc. Am, Bwl., vol. 2, 
pp. 503-525) Hill included Walnut clay and Paluxy sand in the Fredericks- 
burg and divided the Trinity (“possibly pre-Cret,, Jurassic?) into Glen 
Rose or Alternating beds and Trinity or Basal sands. In 1892 (Tex. 
Geol Surry. 2d Ann. Rept., pp. 260-279) J. A. Talf included Paluxy sand 
in Trinity group. In 1894 (Geol Soc, Am. Bull, vol. 5, pl. 13, pp. 317- 
$19) Hil divided Fredericksburg into (descending) Caprina las, Co- 
manche Peak chalk, and Walnut clay, and divided the Trinity into 
(descending) Paluxy sands, Glen Rose beds, and Trinity sands, In 
1001 (U. S, G. B. 21st Ann. Rept., pt. 7) Hill divided the Trinity into 
(descending) Paluxy, Glen Rose, and Travis Penk, the latter name re- 
placing the narrow use of Trinity for the basal sands of the group, ‘This 
is the present generally approved definition of Trinity group. 

In Tex. the Trinity is now called a group, divided, in eastern Tex, into 
(descending) Paluxy sand, Glen Rose ts., and Travis Peak sand, In south 
ern Okla. and Ark. the Trinity deposits are not divisible, and Trinity sand 
is ndopted name of U. S, Geol, Survey for the deposits of Trinity age, 
which there are chiefly sand. But Trinify send in restricted sense in 
which the name was used in some early repts (for basal sand of ‘Trinity 
group) was long ago replaced by Travis Peak sand, 

Named for exposures on the Trinity Rivers of Tex, 


(Trinity formation. 
Term «applied by O. H. Hershey (Am. Geol, vol. 27, p. 226, 1901) to the 
serpentine in Klamath Mt region of northern Calif. 


'Trinityan series. 

A name proposed by ©. [H.] Keyes for basal part of Lower Cret, (Co 
manche) series of Ariz, correlated with Aptian of Europe aud divided 
into (descending) Moritn shales (1,800 ft.) nnd Ethalen cgl. (100 ft). 
(See Pan-Am, Geol, vol, 64, No, 2, 1885, pp. 128, 129, 139.) 


Trinity Bay sandstone, 
Age (2): Newfoundland 
J. B. Jukes, 1829 (Rept. gcoL of Newfoundland, p. 2), and 1840 (Edinburgh New 


PhU. Jours vol 29, p. 106) 


Triphammer shale member, 
Upper Devonian: Central New York (Ithaca region). 
K. E, Caster, 1933 (Geol, Soc. Am, Bull., vol. 44, No. 1, p. 202) Triphammer sh. 
momb.—Trop div, of Ithaca facha subgroup in vicinity of Ithaca, Thickness 140 
ft. Includes Berde Le., 1 to B ft. thick, which may be coeval with Parrish ls at 
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hase of Riinestreet sh, to W, Overlies Marathon ss, memb., and underlies Match 
ss, memb. The Triphammer and Marathon probably constitute Oneonta of the 
East. 
‘Triple limestone system. 
Pennsylvanian: Ens 
See under Erie ls, 


tern Kansas. 


Trippe limestone, 

Middle Cambrian: Western Utah (Gold Hill distriet). 

T. B. Nolan, 1920 (Wash. Acad. Sct. Jour, vol. 20, No. 17, Oct. 19, pp. 421-432). 
Trippe ta—Largely thin-bedded sh., with mottled lss. similar to those so abundant 
in the older Abercrombie fm, Also containa a few dark dol, layers, beds of more 
masaive la, nnd several horizons of finely laminated white dol. and Is Most beds 
appear lenticular, Thickness 725 ft. No fossils, but assigned to Middle Camb. 
beenuse it is Lithologioully similar to Abercrombie fo Underlies Lamb dol 
and rosta on Young Peak dol Named for exposures in Trippe Guleb, on S. wide 
of North Pues Canyon, Gold Hill dist, 


See also U, S, G. S. P. P, 177, 1934, by T. E. Nolan. 


Triste formation. 
Cretaceous: Mexico, 
W, F, Foshag, 1934 (Econ. Geol, vol, 20, No 4, p^ 225) 
Triumph conglomerate. 
Term applied by J. F. Carll (2d Pa. Geol. Surv. Rept. I, pp. 35—40, 18151 to 
the coarse ogl that appears in hilltops at Triumph, Warren Co, NW, Pa 
Probably same as Olean egl. memb, of Pottsville fm. 


Triunfo formation. 

Tertiary: Mexico, 

W. A. Ver Wiebe, 1925 (Pan-Am. Geol, vol, 44, p. 133). 
Trivoli cyclical formation, 

A name supplied by H. R. Wanless (TH. Geol. Sury, Bull. 60, 1931, pp. 179 
193) to upper part of MeLeansboro fm. (Penn.) of central western Hl, 
based upon the rhythmic-eyele theory of sedimentation. Includes coal 
No, S, Derivation of nume not stated 


Trizole, 
A time (life) term applied by E, Hitchcock (Geol, Vt., 1861, vol. 1, p. 19) to 
"Oolitie" (probably —Upper and Middle Jurassic 


of present nomenclature). 


Troedsson Clit formation, 
Ordovician (Trenton 2): Northwest Greenland (Washington Land). 
L. Koch, 1929 (Meddelelser om Grönland, Bd. 72, ATA. 1, No. 1, p. 27) 


Tropic shale. 

Upper Cretaceous (Colorado) : Central southern Utah (Kaiparowit2 Plateau 
region). 

H. E. Gregory nnd R, C, Moore, 1f (U, & G P. P. 164), Tropic ah Chiethy 
uniform dark-drab clayey sh. and fnetextured sandy sl, thbaly laminated and 
soft, which breaks down readily to form slopes and broad, gently undulatinz 
fate. Upper third i$ more or lees sandy and in places containa thin beds of as. 
Gyp. is uncommon, Thickness 000 to 1400 ft. Conformably underlies Straight 
Cliffs gs. and conformably overlies Dakota (7) ss Exposed at and around village 
of Tropic, Garfield Co, for which it is named. ‘The village is built on thi» ah. 


Trough Creek limestone member (of Mauch Chunk formation}. 
Mississippian: Central Pennsylvania (Huntingdon County). 
I, C, White, 1885 (2d Pa. Geol, Surv, Rept. T, pp, 73-70, 85) Trough Creek ts. 
group. On S. bank of Trough Crock [Huntingdon Co. J. 4 mi. below Todd (Brick) 
mills, on Mr. Taylor's land, it consiste of (descending): Red Limy sh, 10 ft; 
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red 1s., 4 ft.: red limy sh, 16 ft.; gray ls. 21$ ft.; red sl, 3 ft. ; gray-green 1S., 
4 ft, Here it rests on Pocono ss, but elsewhere it is separated from Pocono ss, 
by 141 ft, of red and variegated shales, thick sss, and shales with gray Bagstones, 
Whole thickness 50 ft, [He in places includes these beds in Mauch Chunk sh, and 
in other places excludes them from it and treats them as a distinct div.] 

€. Butts, 1024 (Am, Jour. Sci., 5th, vol. 8, pp. 249-257). Trough Creek 1s. of I. C. 
White is in base of Mauch Chunk red sh, and probably is a tongue of marine 
Greenbrier ls. Is younger than Loyalhanna Is. 

C. Butts (U. & G. S. Hollidaysburgz-Huntingdon folio, No. 227, in press). Trough 
Creek 1s. memb. (of Mauch Chunk fm.) Red and gray le, 0 to 32 ft, thick, 
Oceurs at base or in lower part of Mauch Chunk fm.. being in places underlain 
by red and green sh, wilh thin layers of soft yellow ss., forming basal part of 
Mauch Chunk fm. 


Trousdale shale. 

Upper Devonian: Central Tennessee. 

E. R. Pohl, April 1980 (Tenn, Acad. Rei Jour. vol. 5, No. 2, pp. 56-03). Because 
of unestablished relations of the Genesee equlv. in Tenn, the name Trousdale sh, 
is here tentatively proposed for it. ‘The study of presence of Genesee deposits in 
Tenn, is in progress by author, and a detailed rept should be forthcoming shortly, 

E. R. Pohl, August 1930 (Am. Jour. Scl, Sth, vol. 20, pp. 151—152). The black 
shales of central Tenn, that were formerly enlled "Chattanooga" comprise 2 fms. 
of Lower Miss. (Kinderhookian) age, separated by widespread erosional uncon., 
and locally one fm. of Upper Dev. nge. The upper of the Miss. shales correlates by 
physical and faunal evidence with Sunbury sh. of Ohio and Ky., and the lower 
Miss, sh. correlates with Cleveland sh. of Ohio and Ky. The Upper Dev, black 
sh, (which contains Genesee-Portage fossils) is present in N. part of State only, 
and is physically associated with fossiliferous Dev, Iss. For it the name Trousdale 
eh. id suggested. [Derivation of name not stated. There are 2 Trousdales in 
central Tenn., one in Sumner Co, and one in Warren Co, The former appears to 
be the type.] 


Trout Creek sandstone (distinct formation). Also 
Trout Creek sandstone member (of Nes formation). 

Upper Cretaceous: Northwestern Colorado (Yampa region). 

N, M. Fenneman and IH. § Gale, 1906 (U. S, G. S. Bull. 207, p. 26). Trout Oreck 88. 
mond. of Mesaverde fm.—Ledge-making ss., massive, white, containing great con- 
cretions; liron-oxide stains common, Thickness 75 ft,  Underljes middle coal 
group (400 ft. thick) of Mesaverde fm, Lies 1,900 ft. above base of Mesnverde, 
Named for Trout Creek, NE. side of Twentymile Park, about 10 mi, NW. of 
Yampa. 

E. T. Hancock, 1925 (U. S, G. S. Bull. 757). Trout Creek $5. is here treated as top 
memb, of Iles fm. (of Mesaverde group) in Axial and Monument Butte quads, 

M. R. Campbell, 1931 (Tentative correlation of named geol units of Colo., compiled 
by M. G, Wilmarth, U. 8, G. &, separate chart). Trout Creek sa. ig elevated to 
rank of a fm. of Mesaverde group in Yampa coal field, where It underlies Mount 
Harris fm. end overlics Milner fm. 


Trout Creek formation, 

Miocene (middle): Southeastern Oregon. 

W. D. Smith, 1926 (Oreg. Univ. Commonwealth Rev., vol. 8, pp. 207—214). Trout 
Creek fm,—Fine white and ereum.-colored ash beds, containing fossil plants re- 
ferred by Knowlton to upper Eo. but pronounced by Dr. Chester Stock to be lower 
Mio, Thickness undet. Type loc, Trout Creek, on E, side of Alvord Valley, SE. 
part of Harney Co. 

R. E. Fuller, 1031 (Univ. Wash. Pub. Geol, vol. 3, No. 1, p. 52). Vertebrate res 
mains recently collected by Stock indicate quite clearly that Trout Creek fm, is 
not earlier than middle Mio. (Chester Stock, personal communication.) 


Trontdale granite. 
Pre-Cambrian (?): Central northern Colorado (Georgetown-Central City: 
Montezuma. region). 
J. Underhill, 1906 (Univ. Colo. Studies, vol. 3, No. 4, p. 272; also Colo. Sei. Soe, 


Proc., vol. S, pp. 103-122). Troutdale granite.—Hypidiomorphie mixture of quartz, 
red or pink feldspar, and biotite. Is probably sume as granite at Georgetown, but 
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wo far a» known not directly connected. Named for town 
Mtn Purks] quad, [Jefferson Co.]. Differs from Central 
amount of femic or ferromagnesian minerals and In presence of muscowit 


Troutdale formation. 
Pleistocene: Northwestern Oregon (Willamette Valley! 


E. T. Hodge, 1933 (Geol, Soc. Am. Bull, voL 44, No. 1, p. 157) See under Shodo 


dendron fme.) 


Probably named for Troutdale, Multmamuah Co, 


Trout Luke conglomerate 
Pre-Cambrian: Ontario. 


A, P. Coleman, 1905 (Ont. Bur. Mines Rept., vol, 14, pl, 2) 


Trout Pond limestone. 

Pre-Cambrinn: Northern New York (Adirondacks). 

H. L. Alling, 1018 (N. Y. State Mos, Bull, 199, pp. 112, 114 and fig 25) Trout 
Pond la—Crystalline la.. commonly sillecous and containing wari green silicates 
that have changed to serpentine Thickness about SO ft Lies 
fms. that are believed to correspond to Swede Pond qtzite, Occurs on Geo, W 
Smith property, S. of Clintonville, Clinton Co. [Trout Pond is in Ausable quad.] 


mw, two qtsite 


Troy shales. 

Lower Cambrian: Eastern New York (Rensselaer County) and western 
Vermont (7%). 

R. Ruedemáann, 1914 (N. Y. State Mus. Bull, 169, pp. 67-70) Troy ghales,—Div. H 
of [T. N,] Dale's Rensselaer series. Consist of colored shales with mall beds of 
cue. qtzite Thicknoss 26 to 100 ft, Exposed at Troy [N. Y.J, at dam in Poesten 
Kill, and other localities Overlies Diamond Rock qtzite and Is elder than Scho 
dack sh. and all Lower Camb 

R. Ruedemann, 1930 UN, Y. State Mus, Bull. 285, p. 27), used Troy shaleo and tas. for 
the beds overlying Dinmond Kock qizite and underlying Schoduck shales and le, 


Troy quartzite, 

Upper and Middle Cambrian: Central Arizona. 

F. L. Ransome, 1915 (Wash, Acad. Sci. Jour. vol. 5, pp. 380-385) Troy qteiti 
Upper part consists of thin, generally yellowish to rusty worm-marked shaly 
qtxite indicative of a change In sedimentation preparatory to deposition of suc 

tinod 


eeeding Dev. Is Most characteriatic material of these upper beds is a fine 


unevenly colored pink and green qtzite in ]ayer& 1 or 2 in. thick sepurated by 
filme of olive-gray sh. The middle and lower parte of fm, nre cross bedded pebbly 
strata in beds 25 to 50 ft, thick. "Thickness 400 fr. Separated from underlying 


Meseal 1s. by 75 to 100 ft, of vesicular basalt. Ta top fm. of Apache group. 

N. H. Darton, 1982 (Wash, Acad. Sci. Jour, vol 22, No. 11, p. 219), re- 
moved this fossiliferous fm, from underlying nonfossiliferous fms, of 
Apache group, whieh he assigned to "Algonkian," because of uncon. ut 


their top, their strong lithologic resemblance to the pre-Camb, Chuar and 
Unkar groups of the Grand Canyon, and fact that the quite has yielded 
Upper and Middle Camb. fossils 

Named for exposures on Troy Mtn, Ray quad 


roy granite. 
Pre-Cambrian; Central southern Oklahoma (Johnston County] 
C. IL Tuslor, 1915 (Okla. Geol Surv. Bull. 20) Medium. to flinc-zrained gray gran 
ite speeked with black, Occurs alóng Rock Creek near town of Trot Jolinston 
Co, Probably part of snme intrusive mass as Tishomingo granite 


Truchas slate. 
Pre-Cambrian: Central northern New Mexico (Santa Fe region). 
C. [R.] Keyoa, 1915 (lown Acud. Sct. Proc, vol 22, | 51-259: Conspectus of 
geol. fma. of N, Mex, pp. 4, 12). Truohaa slates Fhe upper si metion of tbe 


Archeosoic succession at Picuris, N, of Santa Fe. "Thickness 000 fi | Derivation 


Ws 2 


of name not given.] 
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Truckee formation, 
Miocene: Northern and central western Nevada, eastern California (Lake 
Tahoe region), and southeastern Oregon. 
C. King, 1876 (U. S, Geol Expl 40th Par. Atlas, map V) and 1878 (U. S. Geol 
Expl. 40th Par. Rept., voL I, p. 412). Truckee group.—VFresh-water deposita. of 
Mio. age, consisting of coürse sands and gravels, white stratified trachytie tuf, 
pelngonite tuf, marly grits, some w**, and one OU foot bed of succbarolidal 1s 
Large part of material ia made of trachytic muds, which carry, especially in Orig., 
"^ of Mio, fossil mammals The deposits ore partly older and 
partiy contemp. with the trachytes that are interbedded] with the sedimenta 
Thickness about. 4,000 ft Deposited in lake to which name "Pauh-Ute Jake" is 


numerous num 


applied [As mapped in abovementioned atlas the fi, occurg in disconnected 
areas across Nev., indicating probable deposition In several disconnected lakes, Je 
is mapped over considerable areas in valleys E. and W. of S. end of Truckce Range 
and in Truckee Canyon btw, Reno and Verdi, Nev.] 

Truckee fm. is used by U. S. Geol. Survey to include the deposits to which 
the name “Siebert fm." has been applied iu some parts of Nev. 


Trujillo formation. (In Dockum group.) 
Triassic (Upper?): Panhandle of Texas, 
C. X. Gould, 1907 (U. & G. S. W. S. P. 191, pp. 20-20). Trujlilo fm. "veral ledges 
of massive, more or less eros*-bedded ss, and cel, with interbedded red and gray 
shales "'hiekness 25 to 250 Ift Upper £m, of Dockum group Overiios ‘Tecovas 


sh. and uncon. underlies Tert. 


Named for exposures on Trujillo Creek, Oldham Co. 


Trujillo formation. 
Cretaceous: Puerto Rico. 


C. P. Berkey, 1015 (N. Y, Acad, Sci, Annals, vol. 26, pp, 21, 61). 


Trumbull gneiss 
Pre Cambrian: Northern New York (Adirondacl 
it, L. Alling, INIS (N. Y. State Mus. Bull. 1909, pp. 45, 127, ete.). Carefol studies 
indicate that lower beds of Hague gneiss bavo been "soaked" and saturated by 
Igneous solutions of Laurentian granite. In this syntectic rock the characteristic 


garnets of the former are absent, hut the sillimanite ie still persistent. This 
exniteetic rock la termed Trumbull neins, from Trumbull Min [Essex Co] The 
lower portions of the Tromba 
approach the true Laurentian granite in character Included in Grenville series, 


comparatively free from sed, admixture and 


Kests on Dresden amphibolite, 
H, Ia Alling, 1924 (Am, Jour, Scb, Sth, vol, 8, pp. 230-31). At town of Graphite, 
Warren Co, the Hague gueles (Grenville) bs waturated by Laurentian granite, 


forming a composite rock. This &ynteetio the writer proposed to cali the “Trum 
bul gneiss" (Alling, IL Ls, IN. Y te Mus, Bull 1 1917 11913]), a term later 
sbandoned. The reason for this is that such exy "The footwall ia the 
Hague gneiss in ite typies) development, which in turn lies upon the Trumbull 
gneiss,” give Impression that both are normal strat. fuis. of Grenville series, 


maha n 


Truro limestone. 
Pennsylvanian: Central southern Iowa 
J. i, Tilton, 1897 (Iowa Acnd. Scl Proc., wol 4, pp, 52, 54) Truro lIs., Ò to 235 ft 
thick, lies about 50 ft, below top of Des Moines stage in Madison Co, Underiain 
and overlain by sh, of Des Molnes stage 


Named for Truro, Madison Co, 


tTruro series, 

Pleistocene: Southeastern Massachusetts (Barnstable County) 

N. S, Shaler, 1808 (U. 8. G. 8. 18th Ann. Rept., pt. 2, pp. 541-502). Truro series. 
Fine gray mickeeous sands and sandy clays, 1004 ft, thick, Apparently overlie 
Nasbuquiten series but may possibly be regarded as belonging to sume group as 
Nashaquitsa series, 
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J. B. Woodworth, 1934 (Harvard Coll, Mua, Comp, Zool, Mem vol. 52) "Pruro 
series” of Shaler includes Gardiners clay and other deposits 


Named for occurrence in Truro, Barnstable Co, 


Truxton limestone, 

Mississippian: Northwestern Arizona (Grand Wash Cliffs region) 

C. [R.] Keyes, 1 (Pan-Am, Geol, vol, 28, pp. 243, 251, 338).  Trwrton tas., ap 
plied to middle Miss. section, carrying Burlington fauna, Wine sections shown in 
Grand Wash Cliffs and in Yampai Cliffs, overlooking Truxton Plateau |Mohnve Co. ]. 


Thickness 450 ft. Older than iden tas 


Tseax River lava flow. 
Recent: British Columbia 


G. Hanson, 1924 (Canada Geol. Surv. Summ. Rept. 1925, pt. A, p. 39) 


Tshinakin formation. 
PreCambrian: British Columbia, 
R. A. Daly, 1913 (12th Inr, Geol, Cong. Guidebook S, p. 124). 


'I'ucknhoe group. (In Newark group.) 

Upper Triassic: Eastern Virginia (Richmond Basin), 

N. S. Shaler and J. B. Woodworth, 1899 (U. S. G. S. 19th Ann. Rept, pt, 3, pp 
423—135). Tuckahoe group.—Lower div, of Newark system in Richmond Basin 
Divided into (descending) productive coal measures, DOO- ft.: lower barren beds, 
0-800 ft.; and Boscabel boulder beds, 0-50+ ft Underlteg Cheatertield group and 
rests on granite and gneiss. Exposed in shafts and mines bordering Tuckahoe 


Creek, Gooehland Co., in vicinity of Gayton 


Tuckahoe marble 
Pre-Cambrian: Southeastern New York (Westchester County) 
C, P. Berkey and J. R. Healy, 1012 (Columbia Univ. Contr, vol, 20, pp. 1907 
1912), “Other names for Inwood Is, are Tuckahoe marble, Sing Sing warble, 
and Stockbridge dol” [Tuckahoe und Sing Sing are in Westchester Co] 


Tucker sand, 
A subsurface sand, of early Penn. (Cherokee) age, in Okla.. 0 to BOS fr. 
thick, lying lower than Bartlesville sand and higher than Burgess sand. 
Correluted with Booch sand, also with ‘Tanehu sand. 


"Tuequan gneiss. 

Pre-Cumbrian: Southeastern Pennsylvania, 

J. P. Lesley, 1892 (2d Pa. Geol. Surv. Summ. Final Rept., vol. I, pp. 128-129, 136 
2053. 204). Tocquan (Philadelphia) yreister and mica aeiists.—Overlain hy 
ehloritie phyllites. [Seems to be named for exposures in broad, flat anticlinal 


arch whose nxis crosses Susquehanna River at mouth of Toequan ['ucquan]. Creek 
(MeCalls Ferry ).] 
Replaced by Wissahickon fm. 


Tucson sandstone, 
Upper Cretaceous (Benton): Southern central New Mexico (Sierra Blanca 


region). 

G. IL Hansen, 1931 (Geo. Wash. Univ. Bull, Summaries of doctoral theses, 1025 
p. 84) Tucson së Chiefly hard ss, in places almost qtzitie, but contains a few 
thin beds of highly fossiliferous sandy limes and clay partings. Forms escarpment, 
Well exposed on Tuwon Mtn Thickness 200 to 400 ft, Fossils (listed) of 
middle Benton age. Overhes Fort Stanton sh. and underlies Sierra Wawes conl 


measures, 


#Tucumeari beds 
Cretaceous, Jurt 
W. F. Cummins, 1892 (Tex, Geol. Surv, 34 Ann, Rept., pp. 201-209) T'ucumeari 
beds.—1n descending order: Massive x, 60 ft; sh, 50 ft. ; massive yellowish #8- 


issic, and older (?): New Mexico to southern Kansas. 


285 ft. Characterized by Gryphaea and other foxatia Assigned to Cree Under- 
c "Tert, and overlie Triassic on Tucumcari Mtn, N. Mex. 
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F. W. Cragin, 1895 (Am. Geol., vol, 16, pp, 261, 381). Tucumcari shales;—7Zone of 
Gruphaea tucumcart, consisting chiefly of clay shales and lighter-colored as a 
whole than underlying Blue Cat shales, which graduate insensibly into them, 
Included in top of Kiowa shales In southern Kane 

The fms. of Tucumcari Mtn as mapped by N. H. Darton on his geol. map 
of N. Mex, include (descending) Dakota ss., Purgatoire m, Morrison 
fm. Navajo s&, Kayenta fm. (called Todilto on map), nnd Wingate ss. 

Named for Mount Tucumcari, Quay Co., N. Mex., where zone of Gruphace 
tueumceari was originally discovered hy Jules Marcon, 


Tufts quartzite member (of Cambridge slate), 
Carboniferous or Devoninu: Eastern Massachusetts (Boston region). 


M. Billings, 1020 (Am. Jour. Sci. Sth, vol 18, pp. 101, 102, 106, 107, 111, 112). 
Tufts qtzite,—1In the athletic ted of Turtas College, Medford, about 40 ft. of 
greenish, reddish, nnd yellowish qtzite are exposed above the Cambridge nrzillite 
A similar rock on Evelyn St, Everett, is correlated with Tufts qtzite [im this 
paper Billings sesighed Tufts gtette and underlying rocks to Perm, Although 
Tufts qtzite had been in common use for many years among geologists working in 
Boston Basin, and was adopted by U. & Geol Survey in June 1910, ns "Tufts 
qizite memb. of Cambridge al, for rept of L, Lalorge cited below, Billings 
oppears to have been the first to publish. the name, ] 

L. Lalorge, 1052 (U. 8S. G, S. Bull, 839) Tufte qieite memb, of Cambridge al— 
Greenish and white qtzite exposed in 3 places, Thickness probably Jess than 40 
rt Uncertain whether it te top memb. of Cambridge or whether there is more 
al. above it. Occurs on athletic grounds of Tufte College. 


Tulameen group. 
Triassic (7): British Columbia, 


C. Camsell, 1013 (Canada Geol, Surv, Mem. 26, p. 37). 


Tulare formation. 
Pliocene and Pleistocene (?); Southern California (San Joaquin Valley 


region). 

F. M. Anderson, 1905 (Calif. Acad, Sel, Proc, Sd ser, vol 2, p. 181). Tulare fm— 
Freshwater deposits of zypsiferous sands and clays exposed ot intervals along 
W. border of Great Valles In Kettloman His, 10 to 15 mi. SE. of Conlinga, and 
near W. shore of Tulare Lake these beds aggregate fully 1,000 ft. in thickness 
They Be conformably on San Joaquin clays (upper div. of Etchegoin tm.), whieh 


they in some respects resemble [Fossils Hated.) Doubtfully assigned to ito. 
Contemp. with part of Paso Robles fm., but deposited in separate basin, 
according to B. L, Clark (personal communication Dec. 1982). 


"'nlarosa. formation. 

Tertiary or Quaternary (2) : Southeastern New Mexico. 

C, L. Merrick, 1904 (Am. Geol., vol. 34, pp. 179, IST). JTularosa fm.—Sandy maris, 
largely gypeiferous nnd moderately saline In many places contain fresh-water 
lacustrine shells Probably derived from Cret. ss. ond sh, and soft gypsiferous 
sh. and ses, of the Permian, Sharply separated from underlying Otero fm., of 
Tert. (7) age. [Derivation of name not atated,) 


Tule formation. 

Pleistocene: Panhandle of Texas. 

W. F. Cummins, 1893 (Tex. Geol Surv, 4th Ann, Rept, pt. 1, pp. 19f 203). 
Tule div.—Alernating Sand and clay, 150 ft. thick, overlying 
Swisher, Crosby, and Armstrong Counties. Younger than Blanco beds. Prot. 


rinssic in 


Cope assigns fossile to Equus beds. 
Named for Tule Canyon, Swisher Co, 
Tule Spring limestone. 
Pennsylvanian and Mississippian: Southenstern Arizona (Clifton region). 


W. Lindgren, 1905 (U. & G. 8. P. P. 43). Tule Spring Ia—teavy-bedded bluish 
gray Iss. fairly extensively developed im N. part of Clifton quad, 
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W. Lindgren, 1905 (1 G. & Clifton folio, No. 120). Tuta ring 1 tears 
bedded biulsah-eray s, nt $00 ft, thiek, which rest canformahly on De 
Morenel sh where present, or on Ord, Longfellow | where the sh, i "n 
Of Penn, and Miss nuu Fossila istol Nome) for exposure around "I 
Springs, at head of * * Creek, Clifton quad 

According to G. H. Girty the fossils are of Penn. and lower Miss angi Ni 
upper Miss, fi a were found 

Tuleta sand 

A subsurface sand in Duval Co, Tex. According to ind 

E. W. K. Andrau (A, A. P. G. BWL, vol. 20, No. 5, it 


lies In upper part of Yegua fim, 170 ft. below Pettus sand, In di 
Tulillo beds 
Cretaceons: Mexico, 
I, Bose nnd O. A, Cavi 1927 (Eni Tex. Bull. 2745, p. 31) 
Tulip Creek formation 
Middle nnd Lower(?) Ordovician: Central southern Oklahoma (Arbuckle 
Mountains) 
E. O0, Uiriel, 1925 See under West Spring Creek fre 
I^ C. Edson, July 1930 (A, A, P, G, HnlL, vot, 14 Na T, p. 0 T pf f^t 
ia overlain with angular uncon., by Bromide fm 
C, E, Decker, Dec, 1930 (A. A. P. G. Bull, vol. 14, No. 12, pp. 1408-15 à 
Creek fm Chielly shak nnd , with some lag Usaally thick ' 
Thickness of tm, 0 to 600-4- ft Underli Hromide fm, and low Me 
Whether of early Black River or late Chazy to be determined aft rther 
wily of fossils Occurs only in W., SW., and contra] parts of Arbuckle Min 
C. EK, Decker and C. A. Merritt, 1991 (Okla, Geol, Surv. Boll. 55, pp. 11 ) Th 
Simpeoon here raised to a group, divided into 5 fn (ascending) : ne, Oil 
Cr McLish, Tulip Creek, and Bromide A few fossila near base of the 
Tulip Creek seem to be upper Chazy, but those in middle and near top am 
typical Black River forme, 
See also 1933 entries under Nunpson. fm. 
Named for exposures at headwaters of Tulip Creek, in Carter Co., of 
Springer, 
i''ullahoma formation. 
Mississippian: Tennessee and western Kentucky 
J, M. Safford and J. B. Killebrew, 1900 (Elements of gool of Tenn, p 101 
143, 144) Tullchome lè (Siliecous group tn port; Fort Payne chert n ( 
group Excepting Maury Green eh the 'Pullahoma fm braces the lowest 
Suhbcarbf, rock Varied in character and outcrops in all divisions of State, but 
most extensively In East and Middle Tenn Ith most commen rock ig eherty o! 
linty 18., the chert often In thick layers, In East Tenn, the chert of dyestone 
ridges ond the sea. and shales (Grainger ab.) of Poor Valley ridge E. of Clinch 
Min and of other allied ridves belong to Ir. West of Nashville it include 
Erin Burry | of Houston Co and the siliceous Harpeth sh. [Ridzeton eh.) 
of bluff of Harpeth River and Turnbull Creek in vicinity of Kingston Spring 
Thickness 200 to 600 fl, and at w locity in East Tenn. 1.200 ft Tullahoma 
i» loented on the fm Overtiee Maury zreen ah. amd underlies St. Louis is 
Includes Ridgetop sh. (exelusive of Maury glauconitie memb.), New 


The name was also 


of 


Providence fm., Fort Payne chert, and Warsaw fm 
NE. Ill Warsaw 


used in ; to cover is. und Osnge group, exclusive 


Fern Glen Is. 
Named for Tullahoma, Coffee Co., Tenn 


Tullock formation. 


Upper Cretaceous or Eocene: Central southern, southeastern uf north 
stern Montana. 

G. & Regera and Wallace Lee, 1923 (U. & D: 140, p. = T uppi 

memb, of Lance fm. in Tullock Creek coa] feld herein smelt Tultoch 
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wienb., from exposures in valley of Tullock Creek [Treasure Co.]. It consists 


of yellowish ss, and sh. and containg 10 more or less lenticalar coal beds. The 
rocks resemble lower Portion of the Lance In a general way, but certain differences 
nre apparent on close examination, Although the se s lithologieally similar 


lọ that in lower part of fm., it commonly occurs in beds les» than 20 ft. thick, 
which seem to be more persistent than the thicker ones that are commen tn 
lower part of the Lance Much of the s& and sh. £s more or less enle, but 
true Is, was seen at only one point. The sh. ia chiefy yellowish gruy to 


icteriatic of the sh. in lower part 


brownish, and the faint greenish rint so ch 
of Lance is very uncommon nüx of 
help to give it n brownish-yellow esst Thiekness 300 ft. Overlain by Lebo sh. 


arbonaceous sh. are present, whieh 


memh, of Fort Union fm. 
The port of Lance fm. that underlies the Tullock deposits was Inter named 
Hell Creek mount. of Lance fm, but in Dec. 11805 the Tullock and Hell 
ek 


age of Hell Creek fm. was changed to Upper Oret, and the age of 


deposits were raised to rank of fms. by U. 8. Geol Survey, the 


Tullock fm. was changed to Upper Cret. or Eocene. These changes 


were based upon a large amount of additional fleld work over extensive 


urea. 


Tullock member (of Lance formation). 
See Tullock fm 


‘Tullock Creek member (of Lance formation). 
Name applied by E. S. Perry to beds formerly called Tullock memb, of 
Lance fm. but now called Tullock fm. (See Mont. Bur. Mines and Geol 
Mem. 2, 1:1, p. 27, and Mem. 14, 1056, p. 10.) 


Tully limestone. 
Upper Devonian: New York and Pennsylvania, 
I Vanuxem, 1839 (N. Y. Geol, Surv, Sd Rept,, p. 278) Tully 184,—4A mass of 


bluish and br 1s, 12 to 16 ft. thick, mot remarknble for purity. oxposed 
at Tully Corners, at Borodino, on beth sides of Skaneateles Lake, on road from 
Ownseo to Kellogevilie, at Martville and falls of Dry Creek, below Mornvla, and 
in ravines alonz C m Lake from 4 to D mi. 8. of Aurora to Blooms lime-kiin, 

J. Hall, 18 (N. Y. Geol Surv, 3d Rept., pp. 800-201, 313), Tully l5 —0Overlles 
Moscow shales and underlies Upper Black sh. [Genesee sh.]. Greatest thickness 
(16 fr) in Seneca Co. but maintains very uniform character over great are 
Consists of three or four layers, for most part of uniform thickne 
lichi biuishegray color; in some localities blue, Snegrained, and very compact 


Pew fowsile 

Is well exposed in town of Tully, Onondaga Co. 

G. A, Cooper, 1930 (Am. Jour, Sel, Sth, wol 10} Hywpothyridine venustula zon 
at base of Tully ]s and a of Upper Dev. 

W. Goldring, 1051 (XN. Y. Stute Mu Hdb. 10, p. 360), ineliwled "uly tx, In Upper 
Dev 

D. W. Trainer, 1022 (N. Y. State Mus. Bull. 291, pp. 2-26) To east the Tully ls 
grades into underlying Hamilton; to W there |» a physical and lIHhological 
hiatus that author consid a discon. 

B. Willard reported (Pa, Acad. Sel. Proc, vol 8, pp. 57-502, 1084) occurrence of à 
diagnostic Tully fossil (Hypothyriding venustula) in contral l'as and applied natum 
Rush memb. of Tuitly te. to tbe 10 ft. of Is. containing the fossil, “the first si 

were identified ns 


base of Sherburne ss is 


cher 


of the species found in Pa," In early Pa, repts many be 
Tully Is. that are now considere] not to belong to that fm. Willard stated that 
Tully Is. ig reported in wells across most of northern Pa, and that as South 
Danville locality is most southeasterly known occurrence of a representative 01 
Tully fauna, wo deduce Rush mem. here approches ST, limit of Tully deposi 
" In 1935 (Geol Soc Am. BUIL, vol 46, pp. 1200-1213) Willard modified 
his 1024 nomenclature by calling his Ruah meind, of Tully ls. the 7 
Rush fe, ned Inebuded 1n hi» Rusk fm, the beds called Genesee In his 1934 paper 
cited above 
B. Willard, 1935 
by Hamilton s 


tion 


Acad, Sel, Pron, vol, 9, p. 44) The Tully, aithowseh dominate 


, does mark uppearance of 4 or 5 new kinds of organisms which 
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are unrecognized fn Middle Dev. of Pa. Some of the new arrivala survived into 
post-Tuly time, ‘The strat. and paleontology of Pa. show Tally to be base of Upper 
Dev. [On pp. 40 and 42 he includes Tully Is. m Portage group of Pa. | 


This fm. has for many years been classified as Upper Dev. by N. Y. State 


Survey, U. S, Geol, Survey, and others, 


G. If, Chadwick, 1935 (Geol, Soc, Am, Bull, vol, 46, No. 2, p. 309), listed 6 ap 


B 


F 


rTulss 


which nre “all that there are to distinguish the Tolly from the Hamilton,” and 
In footnote added that G. A, Cooper ha educed. this number to 4, "Ax no one 
of these 6 sp. ranges upward luto undoubted Upper Dev, strata, they sre, while 
diagnostic, wholly noncommitta] ag to Middle or Upper Dev. appurtenance of the 
Tully, Not a single sp, originates in the Tully to persist beyond, Soch forms a 
do continue are all Hamilton, 84 in number; nor is thia fact of consequence as 
compared with the much larger number of Hamilton sp. unknown in the Tully 
that, nevertheless, reappear above it. The paleontologic claim for Upper Dew. age 
of the Tully 1s. rests, therefore, upon the single sp Hupathyriding venustula,” 
"The strat. evidence, as now understood, t equally unconvincing. With 63 ap 
of Hamilton fossils in Tully Js. that are not among the long-range Hamilton forms 
of the Senecan strata above, and with ml] its physical characteristics Uke those 
of the Hamilton tsa, below, rather than those of the Senecan law above, the 
Tully seems to belong lithically and fnunnlly in the Hamilton, although there nre 
places, ns at Tnghanie Falls, where the sharp break seems to come below and a 
transition to occur above into the Genesee, Yet there are other places where the 
reverse is true, Followed westward, the Tully Is. disappears into an uncon.: hut 
whether it goes ont from top down, and ix thus Middle Dev, or from bottom up, 
making it Upper Dev., seems never to have been investigated, although this ts 
the decisive criterion. Footnote: I am informed that this may be treated In a 
forthcoming paper on the Tully by G. A. Cooper and J. S, Willinms." 

A. Cooper and J. Stewart Williams, 1935 (Geol, Soc, Am. Bull, vol. 46, pp, 82: 
N24). There are no known American antecedents of Mypothuridina and Seutetlum 
in Mid, Dev, of eastern U, S, These species therefore probably reached N. Y, by 
migration, but whether or not they reached N. Y, during Mid. or Upper Dev. time 
is regarded as an open question by writers, Although Tully fauna ia now regarded 
Upper Dev. the predominant Hamilton elements would suggest nm earlier nge. 
This question enn only be convincingly settled after comparison of Tully species 
with actual European specimens, Because of lack of European strat, material in 
Nat. Mus. this comparison cannot be undertaken, The whole problem of age of 
Tully must await further exploration, faunal description, and strat, discrimination 
in western U. S, Cannda, Europe, and Asin, [Divided inte several members in 
different arens.] 
Willard, 1926 (Geol, Soc, Am. Proc. 1035, p, 376). Since 1933 the presence of 
the Tully has been definitely established in Pa, where it extends from south 
central part into central region of State, ns n marrow band concentric to base of 
Allegheny Front Isolated occurrences of fauna have been found BL of the 
Susquehanna, Thickness O to 200-6 ft. Lithology ranges from dense to shaly Is 
ls characterized by a fairly numerous fnuna, Including Hypothyridina renustula, 
Chonetes aurora, and Lopholasma carinatum, and the newly deseribed Kohinoooctia 
ambocoetotden. 


or many years the true Tully Is. was believed to be absent in Pa. and 
the thin Is, in that State that Willard now includes in his Tully was 
treated as a bed in the Hamilton, and it is mapped with the Hamilton 
by C. Butts in U. S. G. S. Hollidaysburg-Huntingdon folio, No, 227, in 
press, 


a group. 


Pennsylvanian: Northeastern and central northern Oklahoma. 


C 


N 


amed for Tulsa Co, 


N. Gould, D, W. Ohern, and L. L. Hutchison, 1910 (Okla. State Univ. Research 
Bull. 3, pp. 6, 10), Tulsa group.—Includes al] rocks btw. base of Lenapah Is. (in 
Kans, called Upper Parsons or Coffeyville js.) above and base of Claremore fm 
or Calvin ss, below. Includes Calvin, Wetumka, nnd Wewokn fms. and probably 
200 ft. or more of Holdenville fm, of Coalgate quad, In N. part of State Includes 
rocks which In Kans, have heen called [ascending order] Fort Scott |, Labette 
shales, Pawnee 1g, Bundern shales, Altamont 13., and Walnut |Novwnta] shates. 
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Tumey formation. 

Oligocene: Southern California (Fresno County). 

KE. R. Atwill, 1935 (A. A, TY G. Hull, vol. 19, No. S, pp. 11392-1204) Tumey fm. 
ia proposed for the ss. (800 ft. thick) mapped by Anderson nnd Pack (U. 8. G. B, 
aul 603, 1915, pl 1) as faulted “Vaqueros” (just N, of Arroyo Clervo) and 
to the Immediately overlying shales (885 ft, thick). The ss, to be called Tumey a6. 
nnd the sh. Tumey sh. ‘This ss. and sh. sequence comprises a cartographic unit 
for a distance of at losst T mi. tw, Arroyo Ciervo and Tumey Guleh. To SE. 
of Arroyo Clervo the ss, appears to grade into sh. A short distance NW. of 
Tumey Guleh it ie overlapped by ss. of Temblor age, containing following foasits 
{Usted}. The upper 20 ft, of the sh. memb, near Arroyo Ciervo contains sone 


characterized by a pelecypod commonly called "Leda" waskingtonensis Weaver, 
Some workers in area report uncon. about 155 ft. below this contact, separating the 
so-enlled "Leda sh." from main mass of underlying '"'umey ah. But because of its 
Identical Htholozie eharacteristics nnd faunal content with Tumey sh., and becnuse 
it is not a cartographic unit, writer classifies it as upper zone of Tumey sh. The 
fm, uncom, overlies Kreyenhagen sh, The strata here named Tumey fm. have 
been grouped variously with the Vaqueros and the Kreyenbagen or referred tenta- 
lively to Olig. [Fossils listed,] Assigned to Olig Type loc. is not in Tumey 
Gulch, but in S% sec. 16, T. 16 S, R 3 E, Mount Diablo base and meridian, 
Fresno Co. Names are scurce in the aren, and 7wmey seemed only name that could 


be used 


{Tuna conglomerate. 
See Tlunangiant cgl 


TIunangwant conglomerate. 

Devonian or Curboniferous: Northwestern Pennsylvania and sonthwestern 
New York. 

J. F, Carll, 1880 (2d Pa. Geol, Surv, Rept. L. p. 79). Tunangpwant. ogl—Probably 
older than Sub-Olean cel and younger than Salamanen exl [Seems to be exposed 
in hills bordering Tunangwant Creek, btw. Carrollton and Bradford] 

J. F. Cari, 1883 (2d Pa. Geol. Surv, Rept. Ip pp. 1580, 206-208, 2530) 
is now popular name for original Twnangwant eg Lies at least 
Salamanca cel. and about 275 ft, below Olean cel. on Ireland summit, 

L. C. Glenn, 1904 (Geol. Soc. Am. Bull, vol. 14, pp. 522-5291). una ol, is same 
ns Salamanca, Panama, and Pope's Hollow egis, [The Panama is now considered 
older than Salamanca (fPope Hollow, truna) and to correlate with Wolf Creek 
ezl.] 

C. A. Hartnagel, 1912 (N. Y. State Mus. Hab. 19, p. 85). Salamanca cel. has been 
called “Tuna.” 

W, Goldring, 1931 (N. Y, State Mus. Hdb, 10, p. 425). Salamanca cel, has been 
ouled "Tuna." 

K. E. Caster, 1984 (Bulls, Am. Pal, vo o 71, p. 91). Tunangeant ogl. tens 
(or Tuna ogt.) le in upper part of Saegerstown sh, in northern McKean Co, Pa., 
&nd Olean-Salamanen region, N. Y. Is younger than Salamanca cel, Was named 
for exposures in N. Y, along Tunangwant Creek, which flows N, through. Bradford, 
Pa. into N. Y. Is same as Killbuck lens of Glenn, which ts traceable into type 
Tuna, In fact, Glenn cites type Joe, of Tuna ns an outcrop of his Killbuck, 
Thickness few in. to 40 ft. Overlain by a sh. sequence of the upper Venango, 
throughout which oceur exl. lenses and some part of which is presumably the 
enstern correlate of Woodcock ss. ta W 1On-p. 93 he stated. Tune cgl. is younger 
than Salomanen cgl, and nppenrs to be older than Woodcock es. und Hosmer 
Ron cgl.] 


Tuna cgl. 
ft, above 


Tunbridge granite, 
Devonian: Northeastern Vermont (Orange County). 
E. J. Foyles and C, IH. Richardson, 1920 (10th Rept. Vt. State Geol, table opp. 
p. 255), listed this name in Dev. of enstern Vt., but without definition. Probably 
named for Tunbridge Twp, Orange Co, or some of villages of that name within 
that twp 


Tunnel Hill zone. 
Pre-Cambrian: Northwestern South Carolina 


E. Sloan, 1905 (S, C. Geol. Surv. geognostic map of $. €, advance copies; published 
in 1908, in 5. C. Geol, Surv., ser, 4, Bull. 2); 1907 (Summary of mineral resources 
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of 8, C.. pp. 6, S, 12) Tunnel Hil sone (Arehean) comprise t narrow belt 
bounded on NW. by 


4 zone and on SE. by Une extending from Tugaloo Rives 


k, Immediately N. of Rich Mtn, N. of Hors 


mouth of Barton ¢ shoe Bend 


neda 

nnd thence northe erly. It constitutes a narrow tongue btw, Chinga and Poor 
Min 15. zones Ito are porphyritic granite gneis md zneissolds, Prot 
obly~ Keith's "Henderson granite,” assigned to Archean Abundant strain effects 
prevail. ‘This rock appears to have resulted from granulation and recrystallizatior 
of a porphyritic granite. The Tunnel Will granite gneiss is a vory hard rock 


comprising thin bands curved to enfold rounded crystal Individuals of pink feldspar 


gnelbss ) 


(Kleine : 


Named for exposures at Tunnel Hill, Oconee Co, 


Tunnel Point beds. 
Oligocene: Southwestern Oregon (Coos Bay). 
W. M. Dall, 1898 (U. E, G. S. 18th Ann. Rept., pt 
^. at and SW. of Tunnel Point, Cer 


bede—Shales and LA 
fauna. distinet alike from Eo. shales below and Empire Ix 
ft. Conformahble with Eo.: uncon. with Impir« Pauna! change nd ásspeet i 


species suggest this group of leds may represent Olig. Assigned to upper Olig. 
or Chipolan stage. 

WwW. H. Dall, 1909 (U, S. G, S. P, P. 5t), assigned t 
and stated that they uncon. overlie Arago fm., 


nt ro Olig 


inebodes Coaledo and 
fiulaski fms 

Il. G. Sehenek, 1927 (Calif. Univ. Pub, Dept. Geol Sch Bull, vol. 16, No, 12). 
Tunnel Point es of Coos Bay dist, is chiefly $$, S004 ft, thick, and Ia middie 
Olig Wr H 


considers it Delong to Acile sħumardi hori: [Foeells livted, | 
It overlies 


per Eocene. [Judging by thickness 


iendorf sh. (lower Olig.), which ts on Coaledo fm. [restricted], uj 


the Tunnel Point s4. of Schonck is a 


striction, part of saondorf sh. of encik having been Incleded In Tunnel Point 
we, Of Dall and part of it in Coaledo fm. of Dall] 
IL G. Schenck, 1028 (Univ, Calif, Pub, Dept, Geol, Sci. Bull, wol, 18, No, 


opp, p. 4). Tunnel Poit ss. is middle Olig It eonformably 


ah.. which rests on Coaledo fm. 


Tununk sandstone member (of Mancos shale), 
Upper Cretaceous; Central southern Utah (Henry Mountains region) 
G. K. Gilbert, 1877 (Geology of Henry Mtns, pp. ++) Tununk $5——Menvy-bedded 
yellow ss, 100 ft. thick, underlying Blue Gat 
Tununk Plateau. 


amd overlying "Tununk ah n 


Now treated by U. S. Geol. Survey as a memb, of Maneos sh. m Henry Mins 
region. 


PrTanunk shale, (In Mancos shale.) 
Upper Cretaceous: Central southern Utah (Henry Mountains region). 


7 (Geology of Henry Mtns, pp. 4%). 2'wngeb sh-—Hluc-biack 


G. K. Gllbert, 187 
argill, sh. that wenthers to a tine gray olny "Thickness 400 ft Undcerlios Tununk 


as. and overlies Henrys Fork group in Tununk Plateau. 
Now treated by U. S, Geol. Survey as a part of Mancos sh. Name discarded 
because of conflict with Tununk ss, tlie adopted name 


''ununkinn series, 
A term introduced by C. [R.] Keyes (Pan-Am. Geol, vol. 43, p. 295, 1925) 
for Upper Cret. rocks in Utah that appear to correspond to Tununk ss. of 
Gilbert. 


Tuolumne intrusive series. 

Probably Cretaceous: Yosemite National Park. 

F. C, Calkins, 1980 (U, 5, G. 5. P. P. 160, p. 121, map), The great bulk of granite 
rocks in Yosemite region belong to (wo series of intrusions, the members of each 
series exhibiting expecially close relationship to one another Thee May be 

termed the biotite granite series of Yosemite Valley and Tuolumne intrusive series. 
The latter Imcludes [ascending order of age] Sentinel granodiorite, Half Dome 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 2197 


quartz monzonite, Cathedral Peak granite, and Johnson granite porphyry—1ms. 
which extend in large bodies from upper half of Yosemite Valley N, to Tuolumne 
River and NE, into High Sierra. 


Named for exposures along Tuolumne River, Yosemite National Park. 


Tuolumne group, 
Jurassic (7) and Triassic (?) : Slerra Nevada, California. 


N., L. Taliaferro, 1932 (Geol, Bor, Am. Bull, vol, 45, No. 1, pp. 2 284). The 
recoznized divisions of bedrock complex nre wholly inadequate, and they imore 


n wory extensive nnd important rock group. "This group ia made up of tuffe, flows, 
with interbedded sediments of very distinctive character in which radio 
tarian chette predominate The sediments, including a little interbedded tuff, 
have m thickness of 1,100 ft, in Mariposa and Tuolumne Counties They ane 
interbedded with and included in a very tbick series of tufa, flows», and s 3 
usually andexitie, For this group of rocks the name Tuolumne is proposed, from 
the county of that name In which they are well developed. It occurs in 2 or more 
parallel belts along lower W. slope of the Sierra btw, Merced-Yosemite highway 
on S. and Grass Valley on N., a distance of 135 mi. Although no organic remains 
other than ERadtoluria have been found, jt ia thought 7Jwolumne group represents 
sie and Jurassic time, The Milton and Hor Canyon fms. of 
ensternmost part ¢ Siar are probably more or contemp. with 1t. 
N, L. Taliaferro, 14 fac, Am. Bull, vol. 44, No. 1, p. 149), 7wolumne group 
is Iurzely submarine basic voleanic rocks and radiolarian eherts, 15,000-4-. ft. thick. 


and : 


n part of both Tri: 


Is thought to be lower Moesogote > stase of metamorphism is exactly similar 
tò Mariposa group, which it uncon, underliea. Is here divided into (descending) : 
Agur Fria slates, pw, chorts, and tuffs, 2,000 ft.; Penyon Blanca agels,, 9,000 


ft: Hunter Valley cherts and tufs, 1,500 ft.; pillow bu alte, 1,400 ft; ages. 
tuis, and flows, 1,500 ft. 


Tupelo tongue (of Coffee sand). 

Upper Cretaceous; Northeastern Mississippi. 

L. W. Stephengon, 1917 (Wash Acad. Bel Jour, vol, 7, pp. 245-250). Tupelo 
e of uppermost part of Coffee sand mem. of Bataw fm reating 
ue of Selma chalk and overlain by a large body of Selma chalk 


on Mooreville ti 
The material composing the tonzue is darkgray, chiefly massive ene, glauconith 


‘ A tony 


sand, Thicknosa 100 ft. Geograplile extent about 100 mi, in Lee Co, [The Colles 
sand is now treated oa 2 distinct fm J 
Named for Tupelo, Lee Co, 
Tupper syenite 
PreQambrian: Northern New York (Long Lake quadrangle, Adirondack 
Mountains). 


HL pP. Cushing, 1907 (N. Y. State Mus, Goth Ann. Rept., pt 
map). [Map reside: "Green to gray «yenite, usually augite srenite; mostly very 


D15, and 


feldspathic. upper aye ntte."] 
Exposed about Tupper Lake, Franklin Co. 
Turgeon formation. 
Sllurisn: New Brunswick. 
G. A. Yonns, 1911 (CCnnada Geol, Surv, Mem, 18, p. 86). 
Turk sand. 
A subsurface sand, of Penn, ace, in Thomas pool, Kay Co., central northern 
Okla., that is reported to correspond to Upper Endicott sand and to a 
part of Nelagoney fm. It lies at 2,000 ft. depth and several hundred ft 


below Thomas sand. 


Turkey Creek sandstone member (of Mineral Wells formation). 
Pennsylvanian: Central northern Texas (Palo Pinto County). 
F. B. Plummer and R. C. Moore, 1922 (Jour. Geol, vol. 30, pp. 25, 31; Univ. Tex. Bull. 
2132, pp. 17-78 and many charte). Turkey Creck se. memb. of Mineral Wells pm 
The thick, very massive ms, which forms fret prominent escarpment E. of outcrop 
of Palo Pinto ls. has been named Turkey Croch aa., from creek of that name NW. of 
Mineral Wells (Palo Pinto Co,). Thickness 10 to 15 ft. At type loc, (on Turkey 
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Creek road 214 mi, NW. of Mineral Wells) it consists of 10 ft, of dark reddish- 
brown massive cel. of small angular pebbles of quartz and qtzite in a matrix of coarse 
sand, is overlain by Keechi Creek ss. and sh, and undetinin by Saleaville &h., all 
members of Mineral Wells fm. 


Above is definition still in use. See F. B. Plummer and J. Hornberger, Jr., 
1936 (Univ. Tex. Bull. 3534). 


Turkey Creek beds. (In Yegua formation.) 

Eocene; Eastern Texas (central Brazos County). 

L. C, Reed and O. M. Longnecker, Jr., 1929 (Univ. Tex. Bull, 2901, pp. 162—174) 
Turkey Oreck beds.—Gritty clay mottled aud lensed with sand; volcanic aah makes 
up part of beds. Thickness at least 25 ft. Is a lithologie div, of Yezua fm,, but name 
is used for convenience only, and is not intended as a fm. or memb. name. [1s mapped.] 
Underlies Upper ‘Turkey Creek beds, also underlies Yegua River cel — Kxposed on 
upper part of Turkey Creek and tributaries, niso in North "Turkey Creek. The 
Upper Turkey Creek beds are at least 20 ft. thick, and conalet of strata varying 
from slightly carbonaceots laminated light-gray ashy clay to a finely Inminated 
volcanic ash partially decomposed to bentonite and containing specks of carhotnaceous 
matter and some thin lignite beds, Exposed along upper part of Turkey Creck. 


Turkey Mountain sand, 

A subsurface sind in Okla.. 0 to 25 ft. thick, which is included in base of 
Simpson tm. (Middle and Lower Ord.) by some geologists and in top of 
Arbuckle ]& (Lower Ord. and Upper Camb.) by other geologists. In 
Turkey Mtn pool, Tulsa Co., this sand Hes at 2,145 ft. depth and the Wilcox 
sand at 2,000 ft. depth. 


Turkey Mountain lime. 
Drillers’ term for 100 + ft. of beds in NE. Okla. correlated with upper part 
of Arbuckle 1s, 


Turkey Ridge sandstone member. 

Middle Devonian (Marcellus): Central Pennsylvania (Juniata, Dauphin, 
aud Perry Counties), 

B. Willard, 1935 (Geol, Soc. Am, Rull, vol. 46, Proc, Pal. Soc, Feb, 28, 
Turkey Ridge as, menmt.—Flagey to massive, rather coarse hard 
underlying Mexico ss. and overlying Shamokin black sh ] members of Marceltus 
fm. in central Pa. Named for Turkey Ridge, which separates Juniata and Perry 
Counties. Best exposed in Delaware Creek section, Max. thickness (slightly over 
200 ft.) in Juniata Valley; gradually thins to E. and to W, Distribution nearly = 
that of Mexico ss, Is merely reworked Oriskany 


Turkey Run limestone member (of Buck Creek formation). 
Pennsylvanian: Central northern Oklahoma (Osage County) 

K. C. Heald and E. F. Mather, 1919 (U. S. G. S, Bull. 686M, pp. 150, 153). Turkey 
Kun ls.—Dark-gray Is., fine-crained, thin-bedded, hard, brittle; weathers into smoothly 
rounded slabs a few inches long; weathered surface generally Hght gray, with many 
eurving traceries and irregular patterns of darker gray or yellowish brown, due fo 
fragments of brachiopod and gastropod shells, the marzins of which are thus etehed 
by weathering. On fresh fracture the color is much darker bluish gray, at some 
placea almost black. Thickness 1 to 3 ft,  Woelbpreserved fossils very rares in faet 
this Is. enn most readily be distinguished from the ithologically similar ls. 60 ft. 
higher by absence of the brachiopod species commonly found in higher bed. Lies 
40 to 90 ft. above Deer Creek Is. memb. of Pawhuaka 1x Lies 45 + ft, nbove Little 
Hominy Is. and about some distance below Bird Creek Is. Named for excellent 
exposures near head of Turkey Run, in secs, 9, 16, and 17, T. 24N, R. 8E 


Turkey Track limestone layer. (In Richmond group.) 

Upper Ordovician: Southwestern Ohio 

J, J. Wolford, 1930 (Ohio Jour, Sel, vol 30, No. 5, p. 304) Turkey Track Ts. 
layer.—Hard fine-grained, essentially barren Is, top of which bears impres 
resembling turkey tracks. Thickness approx. 7 in Hase of this Is. has been « & 
nated by Dr. Geo, M, Austin às plane of division btw. Whitewater and Liberty fma. 
in SW, Ohio, 


lonas 
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Turner sandy member (of Carlile shale). 

Upper Cretuceous: Northeastern Wyoming and southeastern Montana. 

W. W, Rubey, 1930 (U. 5, G. S; P. P. 165A). Turner sandy memb.—Upper and major 
part of Carlile sh. in NE. Wyo. and SE, Mont, Consists of 150 to 200 ft, of more 
or less s1ndy sh. and siltstone, with iron-stnined concretions, persistent thin beds 
of ss., locally conglomeratic and phosphatic and containing abundant shark teeth, 
in lower part. Marine fossils. Forma a minor scarp. A distinct faunal break and 
possible uncon, nt base. Overlios lower part of Carlile &h., which consists of Th 
to 125 ft. of dark gray sh. with a few cale coneretions, Named for exposures along 
Turner Creek in Twps 40 2nd 47 N., R. 04 W., Weston Co., Wyo. 


Turner Creek shale. (In Topeka limestone.) 

Pennsylvanian: Southeastern Nebraska, southwestern Iowa, northeastern 
Kansas, and northwestern Missouri. 

G. E. Condra, 1927 (Nebr. Geol Sury, Bull. 1, 2d ser, pp. 42, 52, 58). Turner 
Oreck sh.—WBluish:gray cale, sh.. named for the Turner Creek exposure SE. of Du 
Bois, Nebr. Thickness ñ ft, in SW. Iowa, 3% fr. in SE. Nebr., 4!5 ft, in Kans., 
S+ ft. in Mo. Overlies Curzen ly, and underlles Du Bois la. [This is definition 
followed by R. C. Moore and G. E. Condra in their Oct, 1922 revised classifiention 
chart of Penn, rocks of Kans. and Nebr. G. E. Condra, 1935 (Nebr. Geol. Surv. 
Paper No. 8), disenrded Curzon ls. for Hartford 15, the older name. For Condra’s 
latest interpretation of strat. position of this sh. see 1937 entry under Topeka ta.] 


Turnley hornstone 


Turnley shale, 

Pre-Cambrinn (Belt series): Western central Montana (Elkhorn region). 

W, H. Weed, 1901 (U. S. G. S, 22d Ann. Rept, pt. 2, map, p. 494). Turnley horn 
etonea—The Turnicy beds comprise 200 ft. of Turnley querteitic hornstonc, under. 
lain by 200 ft. of Turniey sh., the latter eonsisting of red sandy strata indurated 
to very dense hornstone of light-brown blotite and quartz and containing in middle 
& bed of impure iron ore 20 to SO ft, thick. The Turnley qtzitie hornstones, al 
though well bedded, are very dense and hard ond of gray-Dlack color, finely sac 
charoidal, with concholda! fracture, In color, composition, and relation to over. 
lying Alpreston qtzite (e (2) Flatbead qtzite) the '"'urnley beda correspond to red 
Spokane sh. of Belt series at Whitehall, Townsend, and Helena. They occur only 
on slopes above Turniey placer, in SW, part of Wlkhorn min. dist. 


Turritella marl, 
Paleontologie term applied in early repts to Caloogahatehee marl (lower 


Plio.). 


Prurritella limestone, 
f'Turritella rock. 
Paleontologie terms applied in early repts to Clayton fm, (basal Eocene}. 


Turtleback complex. 

Upper Jurassic; Northwestern Washington (San Juan Islands). 

R. D, MeLellan, 1927 (Univ. Wash. Pub, Geol, vol. 2, pp. 142, 148-154). Turtleback 
cómplet.—lutrusive igneous rocks, both acid and basic, of so many different types 
und ages that it ig impossible to map them individually. It ia a confused network 
or injection breccia containing dunites of Fidalgo fm. basalt and andesite porphy- 
rite belonging to Eagle CHM porphyrite; Wark gubbrodlorltes Colquitz quartz 
diorite; senttered offshoots of dlorite-porphyrite, rhyolite porphyry, grauodiorite 
porphyry, aplites, pegmatites, igneous quartz veins, and dInmpropbyrie rocks rang- 
ing from rhe more basic porphyrites to the ultrabasic pyroxenites and bornblendites, 
Well exposed on ‘Turtleback Mtn. Assigned to late Jurassic. 


Turtle Mountain group, 
Devonian and Carboniferous: Alberta. 
J. D. MacKenzie, 1914 (Canada Geol. Surv. Mus, Bull. 4, p. 5). 
Tusayan series, 
A term proposed by C, [R.] Keyes to include Coconino 88.. Hermit sh.. and 
Supai fm, of Grand Canyon region. Derlvation of name not stated, 
(See Pan-Am, Geol, vol. 66, No. 3, 1936, pp. 195-216.) 
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tTusenhomm marl. 
Kocene (lower); Southwestern Alabama 
E, A, Smith and D, C. Johngon, 1887 (U, 8. G, 8, Bull, 43, p, 50) Sie Hells Lor 
ing marl menmb., for detinition. | 


Conflicts with Tuseahoma sand, better-established name, of whieh it is a 
single memb, 


Named for exposures at Tusenhomna, on Tombighee Hiver, in Choctaw Co. 


Tuseahoma sand. (In Wilcox group.) 
Eocene (lower): Southern Alabama 
E, A, Smith, 1888 (Ala, Geol. Surv. Rept. Prog. 1884-88, geographic map of Alan.) 
Tuscahoma (Res Landing): Underlios Bashi (Wools Diouf- and overlies Nana 
falia. [AH of definition. ] 
For more specific definition see tells Landing series, n binomial name 


which has one year's priority over Tuscahoma but which has been nsed 


in two senses 
Belongs in Wileox group and contains deposits of both murine and non 
Any , 


marine origin. (See also 1932 entry under Salt Mf» fs.) 
Named for exposures at Tuscahoma, on Tombighee River, in Choctaw Co 
Tuscaloosa formation. 
Upper Cretaceous: Coastal Plain from western Tennessee, northeastern 


issippi, and northwestern Alabama. across southern Alabama, Geor 


giu, South Carolina, and North Carolina 


E. A. Smith ang L. €. Johnson, 1887 (U. S. 6. & Ball 
pL 11), Tuscdloosa fm —J1lrregularly or obseureby bwedlded qgixifie amd micaeeo 
sands, of yellowish, gray, pink, and light-parple colors, often erosestratitled ; inter 
bedded with heterogeneous clays, of mottled, purple, and gray colors, sometimes 


carbonaceous or lignitiferous: also lenticular pebble beds (pebbles commonly of 


cher!) nnd discontinuous Hgnitle layers No fossils exeopt lignite and leaf impres 
sions, Of undet, age but probably Cret Thickness probably 1,000 ft kesta uncon 
on eroded suartnce of C€orbf. or other Paleozole rocks. Underiics Eutaw fm 


In eastern S. C, and in N. C, the Tuscaloosa is overlain by Black Creek 


fm, (of Upper Oret. age). It ts possible (according to L. W, Stephenson 
nnd C. W. Cooke, personal communication) that in these States beds 
older than the Tuscaloosa may in the future be differentiated from the 
deposits now called by that name In S. C. the Tuscaloosa replaces 
+Middendort fim, and in N. C. it replaces tCape Fear fm 

. Tuscaloosa Co, Ala. and Tuscaloosa (Black War 
Bluff und Whites Bluff, Hale Ce. Ala 


Named for 'Tuscaloo 
rior) River at Steel 


Tuscan tuff. 
Pliocene; Northern California (Lassen Peak, Redding, and Chico regions), 


J. & Diller, 1895 (U. S, G. 8S 
wholly of Tragthental material derived from the numerous volennoes of Lassen Penk 
dist. Much of it is fine, clearly stratified, and properly called tuf, but a large 


n Peak folio, No, 15) Tuscan fm 


Intermingled Most fragmentis are 


part is aggl of course and fine mater 
angular, Wut some beds are made up of pebbles well rounded by water action, Best 
exposed in canyons of Mill, Deer, aml other creeks on their way from the mina 
to Sacramento Valley, Ato number of polnts there are sheets of inva 1n the tuff, 
Is youngest Tert. deposit in region, Rests on lone fm. [The deposits mapped and 


described ns Tuscan fm. in 1802 prel. proof-aheet od, of Lassen Peak follo are 


divided into Tuscan fm, and Tone fm, in the completed Lassen Penk folo.] 


The Tuscan tuf ranges in thickness up to more than 1,000 ft 
See under Nomlaki tuff memb. and under Tehama fn 


N. E. A. Minds, 1932 (Calif. Univ. Pub., Dept. GeoL Sci. Bull, vol. 20, No. 11, 
pp. 935-410), assigned Tuscan fm, to late Plio 


Named for exposures at or near Tuscan Springs, Lassen 
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Tuscarora sandstone, 
Tuscarora quartzite. 
(early): Central southern and eastern. Pennsylvania, western 


Maryland, western Virginia, nnd eastern West Virginia. 

N. H. Darton, 1800 (tT. & a. 5. Piedmont folio, W. Va.Md. No. 25, and 
Franklin folio, W. VaeVa,, 32) Tuscarora atette White and gray massive 
qtzite, 250 to 480 ft, thick. Underlies the red Cacapon ss, and overlies the red 
Juniata fm Is a part of the Medina of early repts on this region, Assigned ti 


Sil. [Derivation of name not stated,] 
W. B, Clark, 1897 (Md, Geol. Surv. vol I, pp. 172-185). Tuscarora fm. (shite 
Medina ss.) of Appalachian region of Md. i8 chiefly «a, bard and massive, gem- 
y. lew fossils have been found, bat jt is undoubted equiv 
to north Ia found at widely separated pointa in Appalachian 
usenrorn Mtn, Pa, [which extends along border line of Juniata 
and Perry Counth Pa.] Is 1,500 fr. thick in W. part of dist. Assigned to Sil, 
C. A. Hartnazel, 1907 (N. Y, State Mus, Bull, 107, pp. 34-35) Arthrophyeus ta 
only fossil mentioned as coming from Tuscarora ss, which is regarded as perhaps 
nearly identical with the White Medina of Pa. and N, Y, Surveys. 


This fm. continned to be assigned to Sil. until 1907, when R. S. Bassler 
(Min. Res. Va. (Watson), p. 102) classified it ns Ord. und repented 
gnment In 1908 (Econ, Geol, vol. 3, p. 510). Other geologists, 


erally white or 
of white Medin: 


dist Named for ' 


however, continued to classify it as SiL, and it is now universally 


assigned to that system. 


Tuscher formation. 

Tertiary? (Eocene?) : Central eastern Utah (Book Cliffs). 

D, J. Fisher, 1986 (U. &. G, S. Bull, 852) Tuscher [m,—Largely quartz sks, mae 
gire, croas- bedded, friable, Ught gray ro creamy white, with minor interbedded buff 
to shales. Thickness 131 to 600+ ft. Underlies Wasatch fm, and overliea 
Price River fm. Erosion! uncon. almost certain both ut top and base Named 
after canyon just N, of Green River. 


Tuscumbia limestone. 

Mis sippiun; Northern Alabama. 

IE A. Smith, 1804 (Ala. Geol. Sarre. gcoL map of Ala., with expinnatory chart 
Tuscumbia (81. Lovis) —Tuscaumbia ]s., a somewhat cherty Is, 20 to 150 ft. thick, 
occurring in immediate valley of "Tennessee River from Huntevtile westward. 
Overlies Lauderdale cherty ts. and underlies Mountain Is. Iseupper part of Fort 
Payne chert 

Tuscumbia Is. ns later defined by €. Butts (Ala, Geol, Surv, Spec. Rept. No. 
14, 10286) applies to the Iss. of Ala. that underlie Ste, Genevieve ls., 
overlie Fort Payne chert (restricted), and include rocks correspond 


ing to only St. Lonis, Spergen, nnd Warsaw limestones of Mississippi 
Valley section. ‘This is present delinition of U. S, Geol, Survey. (See 
also under Fort Payne chert.) 

Named for exposures at Tuscumbia, Colbert Co. 


U"rusknloosm fin. 
Cretaceous: Alabama 
An early spelling of Tuscaloosa fm. 


Tusquitee quartzite. 

Lower Cambrian: Western North Carolina, eastern Tennessee, and central 
northern Georgin. 

A. Keith, 1907 (U. 8. G. S. Nantahala folio, No. 142, p. 4). Tusquitee qtzite.— 
Almost entirely white gtaite, of remarkably uniform appearance throughout all 
its areas. Composed of tine grains of rolled quartz sand. To N.. Wa and S. of 
Marble there are à few seama of fine cgl, in the qtaite, On headwaters of Cheoaly 
River some qtzites of medium grain contain sL pebbles of same nature as under 
lying Nantahala el. But ns a rule the grain of the rock ia very fine. The beds 
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of qtzite range in thickness from a few inches up to 2 or 3 ft, Interbedded with 
the qtzites are a few seams and layers of black sl and schist similar to those of 
underlying Nantahala sl. These are seldom over n foot thick. "Thickness of fm, 
20 to 500 ft, Underlies Brasstown schist and overlies Nantahala xl. 


Named for excellent exposures in 'Tusquitee Mtns, Clay Co, N. C, 


Tutshi series, 
Age (?): British Columbia. 
k. G. McConnell, 1906 (Canada Geol Surv. Summ. Rept. 1005, p. 28). 


Tutshi series. 
Cretaceous: Yukon, 
D. D, Cairnes, 1908 (Canada Dept. Mines, Geol, Surv. Branch, Pub, 982, pp, 23, 31) 


Tuxedni sandstone. 
Middle Jurassic: Central southern Alaska (Cook Inlet region). 


G. C, Martin and F. J. Katz, 1912 (U. S, G. S, Bull. 485, p. 59, map, chart opp. p. 
30). T'uredni s.—Chietly ss. but contains much sh. and a few thin beds of Ia. 


and cgl. Thickness exposed at type section (on S. shore of "üxelni Bay) 1,128 ft 
Base exposed on S. shore of ©. arm of Iniskin Bay, where it rests uncon. on 
crystalline rocks. Marine invertebrates and fossi) plants, the former in great 
abundance and variety and referred to Middle Jurassic by "T. W. Stanton. 


Underlíes Chinitna sh, 


‘Tuxpam formation. 
Tuxpan formation, 
Miocene; Mexico (Vera Cruz). 
E. T. Domble, 1911 (Sci, n. g, vol, 33, p. 254). Turpam fm., Mib, Mexico, 
T, W, Vaughan, 1924 (Geol, Am. BulL, vol 35, p. 737). Turpan fm, Mio, 
Mexico. Named for city of Tuxpan (which js also spelled Tuxpam), Vera Cruz. 


Tuxtepee formation. 
Miocene: Isthmus of Tehuantepec. 


C. Schuchert, 1985 (Hist. geol, Antillenn-Caribbenn region, p. 375) 


Tuxtla formation. 
Lower Cretaceous: Mexico. 
C, Schuchert, 1935 (Hist, geol, Antillean-Carfbbean region, p. X28). 
Tuya lavas, 
"Tertiary; British Columbia 
F. A. Kerr, 1926 (Canada Geol. Surv. Summ, Rept. 1925, pt. A, p. 94). 


‘’welvemile beds. 

Tertiary: Southwestern Alaska (Yukon gold district). 

J. E. Spurr, 1898 (U. S. G. S. 18th Ann, Rept., pt. 3). Twelvemile beda,—Rlightly 
consolidated and coarse-bedded gravels and sands that carry seama of light-brown 
sandy lignite and fragments of wood, but no fossil leaves or shells. Exposed at 
junction of Twelvemile Creek and Mission Creek, Overlies Mission Creek series, 
probably uncon, Are younger than Kenai sèries and probably of Mio, or Plo, age 
ond deposited in lake, 


Twentymile sandstone (distinct formation). Also 
Twentymile sandstone member (of Williams Fork formation). 
Upper Cretaceous: Northwestern Colorado (Yampa region). 
N. M. Fenneman and F. 8. Gale, 1906 (U. S. G. S. Bull 207, p, 27). Twentymile sa. 
memb. of Meaaverde fm.—Massive sg. ; in m single bed 1n some places, but in other 
places it consists of a series of massive layers aggregating severni hundred ft. 
Thickness 75 to several hundred fr. Underlles upper coal group (400 ft, thick) 
of Mesnverde fm. Is separated from underlying Trout Creek aa. memb. by 600 ft. 
of Wonk sss. and shales underlain by 400 ft. of coal-Dearing rocks called Middle 
coal group. Named for Twentymile Park, about 10 mi. NW. of Yampa. 
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E. T. Hancock, 1925 (U. S. G. 8. Bull 757). Twentymile so. is here treated ns a 
memb, of Wiliams Fork fm. (of Mesaverde group) in Axial and Monument Butte 
quads, 

M. R. Campbell, 10231 (Tentative correlntion of named geologie unite of Colo., com- 
piled by M. G. Wilmarth, U. 8S, G, S. separate chart). — Ticentymile se, le elevated 
to rank of a fm. of Meraverde group in Yampa coal field, where it underlies Holder 
ness fm, and overlies Mount Harris fm. 


Twentymile coal group. (In Mesaverde group.) 
Name locally applied to the group of coal-bearing strata overlying Twenty- 
mile ss. mémb. of Williams Fork fm. to N. of Axial Basin, NW. Colo. 


Twiggs clay member (of Barnwell formation), 

Eocene (upper): Eastern Georgia. 

C. W. Cooke and-H. K. Shearer, 1917 and 1918 (Ga. Geol, Surv, Bull 31, pp. 14, 
158-1738, 1917; U. S&S. G. S, P. P. 120C, pp. 51-56, 1918). Twiggs clay memh— 
Extensive but not entirely continuous beds and lenses of clay, varying from 
porous and siliceous to cale., glanconitic, pyritiferous, carbonaceous, or lnitie 
Max. thickness 100 ft. Basal memb. of Barnwell fm. (of Jackson age) in most of 
its area, but near Savannah River it tongues out and older strata of the Barnwell 
(Ostrea georgiana wone) underlie the Twiggs memh Replaces  *"Congmree" clay 
memb., which wae originally Included in McBean fm., of Claiborne age, and sup 
posed to be— Congaree shales of Sloan, The latter, however, are now known to be 
much older than Twigge clay 


Named for exposures in Twiggs Co. Typically seen near Pikes Peak station, 
on Macon, Dublin, and Savannah R, R. 


Twilight granite. 
Pre-Cambrian: Southwestern Colorado. 
W. Croes and E. Howe, 1905 (U. 8 G. R, Needle Mtne folio, No, 181), Twilight 
gvanite.—Light grayish-pink gnelesold granite Intrudes the Archean schists in 


this quad, and in Engineer Mtn quad. Composes Twilight Peak, in Needle Mina 
quad. Does not intrude the Algonklan rocks 


Was assigned to "Algonkian" by E, S. Larsen im U. S. G. S, Bull, 843, 1933, 
The terms “Algonkian system" and “Archean system" were discarded by 
U. S. Geol. Survey in 1994. On 1985 Colo. geol. map this fm. was included 
in Front Range granite group and assigned to pre-‘Caumb. 


Twin Buttes member (of Bridger formation). 
Eocene: Southwestern Wyoming. 
H., E. Wood, 2d, 1934, (See under Blacks Fork memb, of Bridger fm.) 


I'win Creek limestone. 

Upper Jurassic: Southwestern Wyoming and southeastern Idaho. 

A, C. Veateh, 1907 (U. S, G. & P. P. 56, pp. 56+. chart opp. p. 50, map, ete.). Twin 
Creek fii.— Black and gray calc, shales and thin-Dedded shaly Ise. with ac ional 
beds of yellow ss. Thickness in SW. Wyo. 3,500 to 3,800 ft Abundant marine 
Jurassic fauna [listed]. Conformably underlies Beckwith fm. and conformably 
overlice Nugget fm Named for excellent exposures on Twin Creek, btw, Sage 
nnd Fosall, SW. Wyo. 

A. A, Baker, C. H- Dane, and T. E. Reeside, Jr., 1036 (U. 8. G. 8S, P. P. 185, p 3). 
Typical Twin Creek ts. of SW, Wyo, Is considered Carmel fm. 


Twin Lakes quartz monzonite porphyry. 

Tertiary : Central Colorado (Chatfee and Lake Counties). 

J. V. Howell, 1919 (Colo, Geol. Surv. Bull, 17). Tin Lakes quarts monzonite por- 
phyry.—A fresh coarse-grained light-gray monzonite carrying large euhedral ortho 
clase crystals, Found on both sides of valley of Lake Creek below Everett and in 
vicinity of Twin Lakes, Lake Co. [*Probably late Paleoroie" on map and on p i 
“tentatively assigned to Mesogole and. correlated with Mesozole Intrusions else 
where" on p. 51.] 

J. T. Stark and F F. Barnes, 1035 (Colo, Sel Soc, Proc, vol. 13, No. 8, map) 
440in Lakes porphyry assigned to Tert. 
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Twin Lakes andesites. 
Age (?): Northern California (Lassen National Park). 
H. Willinms, 1932 (Calif, Univ, Pub., Dept, Geol, Sci. BulL, vol 21, No. 8, pp. 214 
376, map), Twin Lakes andesites.—Black porphyritic quartz-bearing  andesites, 
1,000+ ft. thick, Believed to have been poured out at abour same time mm 
Juniper andesites and before Flatiron andesites [Mapped over large area sur 
rounding Twin Lakes.] 


Twin River formation. 

Oligocene; Northwestern Washington. 

R. Arnold and H. Hannibal, 1913 (Am. Phil. Soc. Proc, vol. 52, pp. 579, 584, 004) 
Twin River fm.—Roft clay shales with occasional thin beds of ss. that wash 
out on the beach as flags Thickness 2,000 ft, Occure on N. coast of Wash. 
Younger than Seattle fw. I8— upper part of Astorin (Olig.).. 

B. L. Clark and R. Arnold, 1018 (Geol. Soc. Am, Bull.. vol 29, pp. 302-808). C. E 
Weaver has apparently shown (Calif. Acad. Scl. Proc, 4th ser, vol 6, No, 3, 
1916, pp. 41-52) that the beds forming Twin Creek fm. are part of Arnold and 
Hannibal's Seattle fm, (Aola gettysburgensis zone), and they are here included 
in Seattle fm 

L. G. Hertlein and C. H. Crickmay, 1925 (Am. Phil. Soc. Proc., vol. 64, No. 2, pp 
245, 201-204). [See 1925 entry under Blakeley fm.) 


Twisp physiographie stage. 
Pleistocene; Central Washington (Cascade Range) 
B. Willis, 1903 (U. & G. & P. P. 19). Interglacial Trpe loc, canyon of the 
Twisp, Methow quad, 


Two Medicine formation. (Of Montana gronp.) 

Upper Cretaceous: Northwestern Montana (Blackfeet Indian Reservation) 

E, Stebinger, 1914 (U, S. G. E. P. P. 90, pp. 62-68) Two Medicine fm,—Grny to 
greenish-zrny clny and soft irregular s&, which is most abundant in lower 250 
fi; in places thin beds of red clay and nodular ls, Thickness 1,950 ft. An 
abundant reptilian fauna of Judith River types; at many horizons a fresh-water 
fauna.  Overlies Virgelle ss. and underlies Bearpaw sh. Corresponds to Judith 
River, Claggett, and upper part of Eagle of central Mont Exposed, together 
with underlying and overlying fms., on Two Medicine Hiver btw. its mouth 
and Family poet office. 


Does not extend E, as far as Sweetgrass Hills, where a different rock 
classification is now used. 


Twomile limestone, (In Conemaugh formation.) 

Pennsylvanian: Southern West Virginia. 

I. C, White, 1885 (The Virginias, vol. 6, pp. 8, 9). Twomile Is.—Dark-gray, some 
times eurthy !&, 5 ft. thick.  Occupies same relative position as marine Green 
Crinoidal Is. [Ames 1&.] of northern W. Va, Ohio, and Fa., but appears to be 
of fresh-water origin. Like the Green Crinoidal ls. it is underlain by 25 to 30 
ft. of dark-red marly sh, containing iron-ore nodules. Named for development 
on Twomile Run, below Charleston, Kanawha Co. 

I. €. White, 1902 (W. Va, Geol, Surv. vol, 2). There can be mo doubt the Two 
Mile Isa. represent horizon of Ames or Green Crinoidnl bed, though they contain 
only fresh-water fossils. Consists of an upper Ix 1 ft. S in. thick and a 
lower Is. 1 ft. 4 im, thick, the two separated by 6 ft. of gray ab. [Later W. Va 
repts confirm this correlation, ] 


Tybo shale, 

Cambrian: Central Nevada ('Tybo district), 

H, G, Ferguson, 1933 (Nev. Univ, Bull, vol. 27, No, 3, pp. 13-25). Tybo sh— 
Dominantly fissile olive-gray to dark sh.; near top thin beds of Ik and cnie. al. 
with concretions of dense gray ls. Thickness 1,600+ ft, Grades into overlvinz 
Halea ls. (Upper? Camb.) and into underlying Swarbrick fm, No fossils 
Exposed in Tybo Canyon, near camp of Tybo, 
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Tre granite. 
Jurassic: Central Washington (Skykomish Basin). 


W. & Smith, 1915 (School of Mines Quart., vol 38, p. 157) and 1916 (Jour. Geol., 
24, p. 560). Tye granite (also Tye soda granite). Jurassic. Named for lye 
cr. 


vol, 


Riv 


Tye formation. (In Clear Fork group.) 

Permian: Central and central northern Texas. 

W, E. Wrather, 1917 (SW. Ass Pet. Geol. Bul. 1, pl opp, p. 90). Tye fm.— 
Soft red clays with thin unimportant ses, in upper part. Thickmess 340 ft, 
Is basal part of Clear Fork beds, Underlies Bullwazon dol and overlies Wichita 
beds. 

J. W. Beede and V, V, Waite, 1918 (Univ, Tex. Bull. 1816, p, 47). Vale fm—Reà 
sh., some of it quite sandy, extending from top of Ferguson's Ford section to 
base of section at Smith place, on Bull Hollow. Thickness 154 ft. in Runnels Co. ; 
Wrather gives thickness of 340 ft. in "Taylor Co. Replaces Tye fm. of Wrather, 
which is preoccupied by an igneous fm. and also conflicts with Tyee fm. of 
Pacific coast. Basal div, of Clear Fork stage. Overlies Arroyo fm., of Wichita 
stage. Named for old post office of Vale, on Ballinger-Maverlck rond, on E. side 
of Valley Creek, Runnela Co. 

E. H. Sellards, 1033 (Univ. Tex. Bull. 3232, pp. 169, 176). Zye fm. ia preoccupied 
and is discarded tor Vale fm. 


Probably named for Tyo, Taylor Co. 


Tyee sandstone. 

Eocene: Sonthwestern and northwestern Oregon (as far north as Tillamook 
County). 

J. 8& Diller, 1898 (U. S. G. S. Roseburg folio, No. 49). Tyce se.—Maasive ss 
with occasional! shales, Thickness 1,000 ft. in Roseburg guad. Differs from 
underlying Umpqua fm, in being heavier-bedded and containing more con. 
spieuous mica scales, Eocene fossils. Forms prominent escarpment from Tyce 
Mtn to Camas Valley. 

C. W. Washburne, 1914 (U. S. G. &. Bull 590). Tyee ss. (upper Eo.) is 2,000 
ft thick. Extends from type loc., in Douglas Co., southward to Rogue River Mtns 
nnd northward 120 mi. into Tillamook Co, 

Harrison & Eaton (firm), 1920 (Min. Res. Oreg., vol 3, No. 1, pp. 6-7), gave 
thicknesses of Tyee ss, as 2,500 ft. in Roseburg quad., 5,000-- ft, st Florence, Lane 
Co. and 4,000-- at Newport, Lincoln Co, , and placed it below Cosledo fm., but 
stated that Tyee of Florence and Newport doubtless includes same horizon ns 
Conledo of Coos Bay. 

W. D. Smith, 1924 (Econ. Geol, vol 19, p, 458), published same statements ns 
Harrison & Eaton regarding thickness and placed Coaledo above Tyee. 

B. G. Schenck, 1928 (Univ. Calif. Pub., Dept. Geol. Sci. Bull., vol. 18, No. 1, p. 24), 
On basis of superposition the Tyee is to be regarded as=Coaledo fin, of Tejon age. 
However, charneteristic Meganos fossils have been collected from typical Tyee 
Bs, from places other than type loc. of Tyee, nn obvious discrepancy that has not 
yet been explained, 


Tyee porphyrite, 
Jurassie: British Columbia, 
C. H. Clapp and H. C. Cooke, 1914 (Canada Geol Surv, Summ, Rept. 1913, p. 25), 


Tyende sandstone. 

C, [R.] Keyes, 1936 (Pan-Am. Geol, vol. 60, No. 1, pp. 71-72).  Tyende se. ig 
introduced as a name for "upper LaPlata" of SW, Colo, and Ariz, Named 
for Tyrnde Arroyo, a tributary of Rio San Juon, passing by north point of 
Binck Mesa, near Kayenta settlement. In Ariz. (hia ea. is variously included 
under such titles ag Navajo es, (preoccupied), Kayenta fm, (which includes very 
much more), and Lohali ss. (preoccupied). Overiies Montezuma shales (middle 
LaPlata shaly marine strata). 


Tygee sandstone. (In Gannett group.) 
Cretaceous (?): Southeastern Idaho. 


G. R- Mansfield and P. V. Roundy, 1916 (U. S, G. S, P. P, 986, pp, T6, 83). T'yge« 
&8.—Gray to buff, even-grained, and without greenish or reddish tinges of some of 
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higher ss» Top i4 not exposed, and in much of region this sa., with part or all 
of underlying Draney ls., was eroded before deposition of Waynn fm At type loc 
about 100 ft. of this xs, fs exposed, Named for Tygee Creek, E, of which, in T 
8 8., R. 46 E., the fm. is well exposed in ussoclation with Draney te. Is top fm. 


of Gannett group. 


Tyree erosion cycle 
Name applied by G. R. Mansfield to n Miocene erosion cycle in SE. Idaho. 
(See Jour. Geol, vol. 22, 1024, p, 485.) 


Tyger zone. 
Pre Cambrinn: Northwestern South Carolina. 

E. Sldan, 1005 ( 

in 19008, in & 
sources of S, C., pp. 


5, C, Geol, Surv. g 


wnostie map of S, C, advance copies; published 
nry., ser. 4, Bull 2); 1007 (Summary of minorni re 
T, Tuger cone (Archean) is not conspicuously separated 
from Anderson-Spartanburg zone, except that in addition to Carolina gneiss series 
|t comprises the very prominent development of Roan gneisa or hornblende serles. 
This zone comprises nn irregularly shaped tract bounded on W. hy Saluda zone, 
along a line extending southwesterly from Gap Creek toward Pendleton and 
thence to Tugaloo River near point where intersected by 83* long.; on N. it ia 
limited by N. C. line; on SE. by a meandering line from a point of N. C, State 
line (near 82* long.) to Savannah River near Browr Ferry; the latter river and 
Tugaloo River complete the bdy to 83° long, It is constituted chiefly of Carolina 
iniisa series with a prominent development of Roun gneiss series and some ‘Table 


S 


Ge 


Rock granite It comprises granite gnelas exposed in successive belts (coarse 
porphyritic prominent); granite; feldspar; porphyry: granitite; gnelissold slates; 
mica alates and sehist*; hornblende schists; graphite schists. dikes of granite, 


pegmatite, diabase, and diorite, Many of the rocks are gartetiferous, 


Named for exposures ou Tyger River. 


Tyler slate. 

Pre-Cambrian (upper Huronian) ; Northwestern Michigan and northwestern 
Wisconsin (Penokee-Gogebie district). 

C, I. Van Hise, 1901 (E, S. G. S. 21st Ann. Rept.. pt. 3, p. 338) Tyler sl —The 
upper al. fm. of Upper Huronian in Penokee-Gogeble dist, Named for exposures on 
Tylera Fork. Overlies Ironwood fm. and uncon, underlies the great basal gabbro 
of the Ke 


eenawun, 


Later repts give thickness 7,000 to 11,000+ ft. 


‘Tyler red beds. (In Monongahela formation.) 
Pennsylvanian: Northern West Virginia and eastern Ohio. 
J. J. Stevenson, 1207 (Geol, Soc, Am. Bull, vol. 18, pp. 80, 44) Tuler red beds {alzo 
Tyler reds).—A widespread deposit of red beda in Ohio, 14 to 52 ft. thick; lies 
IS to 46 ft. above Upper Sewickley coal, and underlies Ritchie red beds, with 
which it is in places continuous. Ise thicker in Tyler, Ritchie, and Wood Counties, 
W. Va. 
Twler sandstone member (of Quadrant formation). 
Pennsylvanian (?): Central southern Montann (Big Snowy Mountains, 
Fergus County). 
©. W. Freeman, 1 (Eng. and Min. Jour.-l'r vol, 113, No, 19, Tuler 
*8—White to red 385, interbedded with vnricoloreg sandy sh Thie S00 ft 
Beautifully exposed at E, end of Middle Bench, 1 mi, W., of post of Tyler. 
On Alaska Bench is overlain by Alaska Bench Is. [acoording to text, but in gern- 
ralized section of Quadrant fm. of central Mont. he showed 100 ft. of gray sh. 
btw. Al » Bench 1s. and Tyler £z] Rests on Otter shales, also a memb, of 
Quadrant fm. 
H. W. Scott, 1925 (Jour. Geol, vol. 43, pp. 1025-1029). O. W. Freeman (1922 
grouped, under name Tyler sand, the ss beds that occur in top part of Heath fm. 
on NE. flank of Big Snowy Mtus. The Tyler sanda oceur at same strat, zone ax 
Van Dusen sand on SE. flank of Big Snowy Mtn& They are neither a Uthologic, 
paleontologic, or mappable unit over brond areas, and at present must be considered 
a memb. of Heath fm 
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Tyler greensand member (of Sparta sand), 
tern Texas. 


Eocene (middle): Be 


E. A. Wendlandt and G. M. Knebel, 1920 (A. A. P. G. Bull, vol. 18, pp. 1350-1360), 
In west-central nnd SW. Smith Co. there ja at least 130 ft. of Sparta sand exposed, 
In this Jow area, ranging in elev, from 70 to 120 ft. above top of the Weches, is a 
sandy glauconitie some which has been termed Tyler member of the Sparta, It is 
Well exposed throughout city of Tyler, and W. and NW, of Swan, Smith Co., where 
it consists of approx, 50 ft. of very sandy, partiy crossbedded glauconite, with a 
few clay lumps Weathers rapidly No fossila yet found, Some geologists place 
Tyler greensand in Crockett fm., but writers believe It is a local memb. of the 
Sparta, because no similar bed has been seen to S, at normal Sparta-Crockett 
contact, nnd because the interval in Smith Co, btw, the Weches and the Tyler 
memb. of Sparta is not great enough to represent entire Sparta fm, 


Tymochtee shale, 
Silurian (Cay 
N. Hi Winchell, 18 (Ohio Geol. Surv. vol. 1, p. 633). Tymochtee si —Homoxenoous 

tough thin alaty beds, 24 ft. thick, chietly of drab color, sometimes containing so 
much bituminous matter as to appear Uke the great Black 81 Occurs in midst of 
the Waterlime, 

E. Orton, 1800 (Ohio Geol. Surv,, Sd ser, let Ann, Rept.) T'ymaochtee sl—MDnark blue 
*haly ls. Lies below middle of Lower Helderberg Is, or Waterlime and 100 to 200 
It. higher than Hillsboro sz. and lower than Sylvanian ss. 

C. 8, Prosser, 1908 (Jour, Geol, vol, 11, p, 521). The limita of “Tymochtce si.” were 
not definitely fixed by Winchell, and further investigation may render it inad 
visable to retain this name. Prof, Winchell, however, used it for the thin-bedded 
Waterlime in several northwestern counties and compared the beds of this character 
in Wood Co, with it. 

C. R. Stauffer, 1908 (Ohio Nat., vol, 8 pp. 271-276), applied name Tymochtee fm. to 
204: ft. of rather thin-bedded compact drab Is. underlying Sylvania #8 in Lucus 
Co., Ohio. 

A. €, Lane, C, SR. Prosser, W, H, Sherzor, and A, W. Grabau, 1909 (Geol Boc. Am 
Bull., vol. 19, pp. 553-556), divided "Lower Monroe or Bass Islands series" into 
(descending) Raisin Hiver dolomites, 200 fr.; Putin-Bay dolomites, 100 ft 
Tymochtee shales and Iss, ; and Greenfield dol, 100-4- ft, They described the 
Tymochtce as something over 100 ft. thick in. Wyandot Co., Ohio, "but ita relation 
to overlying and underlying fm. ia unknown. Ite fauna likewise jx unknown, and 
the fm, must be considered a tentative division of Lower Monroe It is not im 
possible it represents in part one or more members recognized clsewhere,'" 

W. IH, Sherzer and A. W. Grabau, 1910 (Mich. Geol and Biol, Surv, Pub. 2, geol 
ser, 1, pp. 20, 32) Tymochtee shales —Thickness 0 to 90 ft, Strat, poxition of 
Tymochtee sl. is unsettled. That it rests above Greenfield dol, seems certain from 
its geographic position, but whether it lies below or above Patdin-HBay dol has nof 
been determined. here j3 some reason for believing it lies below that fm., filling 
gap btw, Greenteld and Put-in-Bay. 

C. S. Prosser, 1915 (Ontlines of field trips in geol. for central Ohio) Pre-Sylvania 
part of Monroe fm. Is divided into (descending) Raisin River dol, Put-in-Bay dol. 
T'umoóchtee sh., and Geeentleld. dol, 

J. E. Carman, 1927 (Jour. Geol, vol. 35, p. 458), Lower Monroe or Mass Islands 
fm, divided into (descending) : Raisin River dol, 0 to 50 ft. ; Put-In-Bay dol, 50+ 
ft.; Tymochtee shaly dol, 150+ fl; and Greenfield dol 1o to 100 ft The 
Tymochtee Creek exposure consists of gray to drab thin-bedded dol, with partings 
or thin layers of carbonaceous argill material, Writer is convinced the Tymochtee 
should be recognized as a distinct div, even if ita limits are not now definitely 


: Northern central Ohio and southenstern Michigan (7?) 


known. It bus a meager fauna. 


Named for exposures on Tymochtee Creek at Crawford, Wyandot Co, Ohio, 


Tyner formation. 
Upper and Middle Ordovician : Eastern Oklahoma (Tahlequah quadrangle). 
J. A. Taff, 1905 (U. S. G. 8S, Tahlequah follo, No. 122). Tuner fm—Brown es. and 
thin siliceous Is. and chert above: brown thin bedded and flaggy a4. and greeniah 
sh, below. Thickness 60 to 100 ft. Overles Burgen ss. atd uncon, underlies 
Chattanooga fm. Named for exposures along Tyner Creek, near N. border of 
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Tahlequah quad, Occurs in but 3 places in quad. all in N. part. Nas yielded 
fossils of Lorrnine [Upper Ord] and Trenton or Black River [Middle Ord.] age 
In & part of quad, the Chattanooga is underlain by St. Clair marble (of Niagaran 
BIL, age). 

J. P. Boyle, 1929 (Okla, Geol Surv, Bull. 40KK) Tuner ah. [restricted ] In 
Okfuskee Co. 1& 50 to 150 ft. thick and directly overlies Burgen 1s. (30 to TO ft. 
thick), which x on Burgen ss. (20 to 60 ft. thick) Is pres over entire 
county, Directly underlies Wilcox ax. Top consists of a light foe grained 


annd. Sandy green ah. occurs near base, 

W. F. Cloud, 1930 (Okla. Geol, Surv, Bull, 4ORR), In Tulsa Co. Tyner fm. [restricted] 
(40 to 200 — ft. thlek) underlies Wilcox ss. (0 to 50 ft, thick) and overtica Burgen 
4» (10 to TS ft. thick) 

IL H. Cram, 1930 (Okla. Geol Surv. Bull 40QQ) Tyner fm, of Ta in Cherokee 
and Adair Counties Is here divided into (descending): Fernvale Is, (Upper Ord, 
Richmond) 0 to 10 fr; Fite Is, (early Richmond), 0 to S ft: Tyner fm. restricted, 
O to OO ft The Fernvale is uncon. on Fite le and Bite ls. 14 uncon. on Tyner fm 
restricted, but without discordance in dip Tyner fm. restricted rests on Burgen s8., 
ita relations to which are uncertaln, ns contact Is xebhdom exposed Fossils from 
upper part identified by E. O. Ulrich ns Black River. Fossils from lower part 
suggest Chazy [Lower Ord,]. 

J. P. Boyle, 1930 (Okin. Geol. Surv. Bull. 40X X) Tuner fm. not exposed tn Hughes 
Co., but I» present everywhere beneath Wilcox sand and above Burgen Is. (80 to 
TO ft. thick), which rests on Burgen s3. 


The U. 8. Geol. Survey has not had occasion to consider, for its publica- 
tions, the restricted definitions of Tyner fm. 


Tyonek formation, 
Eocene: Southern Alaska (Cook Inlet region). 
J. & Spurr, 1800 (U. S. G. S, 20th Ann, Rept., pt. T, pp. 171-172, 184) Tyonek 
beds. —Clay alternating with sand and ss.; penty brown lignite abundant Believed 
4 Uncon. undo. 


to be later than Kenai series, and provisionally referred to Neoce 
Hes Cook Inlet gravels (PIleist.) Exposed nlong shore of Cook Inlet SW. of 
Tyonek 
These beds are now believed to be same as Kenai fm., but are across the 
bay from Kenai Peninsula. 
{Tyre sandstone, 
Misprint for Tyee ax. on p. 399 of U. S. G. S. Bull. 191. 


ITyringham gneiss. 


Pre-Cambrian: Western Massachusetts. 


B. K. Emerson, 1892 (U. S. G. S. Hawles aheot, L 6., proof sheets of gool. maps and 
text intended for a geol, follo, but never completed and published in that form, 
although cited in T. S. G. S. Pull. 191, 1902) Tyringham gneiss, Algonkian, be 
Heved to be older than Becket anèlas 

B, K. Emerson, 1898 (U. S. G. 8. Mon, 29, p. 18). [T'yringham atretehed biotite gneiso 
shown as older than Becket and Washington gneisses nnd younger than Hast Lee 
gneiss. | 

B. K. Emerson, 1917 (U. 8. G. 8. Bull. 597, pp. 150, 155) “Tyringham gnelas" is a 
widely distributed facies of Becket granite gneiss, Archean. 


Named for occurrence in ‘Tyringham ‘Twp, in which it covers a large aren 


Tyrone, Hinestone. 
Middle Ordovician: Central Kentucky 


^. M. Miller, 1908 (Ky. Geol, Surv. Boll. 2, pp. 9, 14). Tyrone aubrtage.—Compnet 1s 
light and dove-colored, with conchoidal fracture, Interbedded with some clay and 

90 ft. thick; characterized by Helicotome vertiontix, Top fm, of Hizhbridge 

e Ia of Linney. Underiies Lexington stage and overlies Oregon 


clay sh 
stage. Is “Bird 
bed of Highbridge stage 

A. F. Foerste, 1918 (Ky. Geol Surv., 4th ser, vol 1, pt. 1, pp. 377-385). It is 
proposed to remove Tyrone ls. from Highbridge Is, because the Tyrone fa of 
Black Hiver age nnd rest of the Hizhbridge of Chazy age. 


Numed for Tyrone, Anderson Co. 
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TTyrone conglomerate. 

Upper Ordovician: Central Pennsylvania (Blair County). 

A. W. Grabau, 1909 (Sch. m. &, vol. 20, pp. S53, 355). Tyrone egt.—Basal white 
beds; generally called "Oneida ;" of continental origin,  Underlie Juniata red beds 
and overlie Eden fm. ‘Typically shown at Tyrone [Blair Co.], Pa. 

A. W. Grabau, 1909 (Jour. Geol, vo], 17, p. 285) "Tyrone" preoccupied. Replaced 
by Bald Eagle cul 

" or "Bald Eagle 


U. S. Geol. Survey uses Oswego ss. instead of "Tyrone « 
egt, 


Uffington shale member (of Conemaigh formation). 

Pennsylvanian: Western Pennsylvania and northern West Virginia. 

I. C, White, 1903 (W. Va, Geol, Surv, vol, 2, p. 223) Ufinaton sh,—lnrk kay 
fossiliferous sh., O to 40 ft, thick, underlying Lower Mahoning ss, nnd overlying 
Upper report coal Exposed at Uffinztoóon, Monongalia Co, W. Va, Contains 
plants and marine fossils. In some arcas replaced by se Is basal memb. of 
Conemaugh series, 

W. A. Price, 1917 (Scl, n. s, vol. 46, pp. 540-8542) Ufington sh. may then he 
redefined as à plant-bearing sh., frequently sandy in lower portion, of nonnmaríae 
origin, occupying In places the Interval btw. Upper Freeport coat and Mahoning as, 
Uncon. overlain hy Mahoning as. Max. reported thickness 40 ft. Absent in 
many places, Tose plants abundant. At Utlluzton is 30 ft. thick, “Stevenson's 
identification of Ufifngton sh. as marine was due to miscorrelation with the marine 
Brush Creek sh," 


Uinta formation. 

Eocene (upper): Northenstern Utah (Uiata Basin). 

O. C. Marsh, 1871 (Am, Jour. Sch, 2d, vol. 1. p. 100). The lake basin lying S. of 
Uintah Mtns is probably dietinet from Green River Tert, basin tying N. of the 
mtns, nnd it may appropriately be called Uintah Basin, "The fossis from the 
two basins, however, indicate synchronism of the deposits, nlthough there is great 
difference in elevation, 

T. B, Cometock, 1874 (Rept. reconn, NW. Wyo. made in summer of 1873 by W. A. 
Jones, 43d Cong, Ist sess., Ex. Doc, 285, chart opp, p, 103) Uintah Basin beds 
(Upper Eocene) upper part of Bridger group of western Wyo.. which overlica 
Green iver beds [No description of Uintah Basin deda or of Uintah Basin, but 
on p. 126 he m Prof, Marsh discovered evidence of a synchronous basin (to 
Green River basin) & of Uinta Mtns.] 


0. C. Marsh, 1875 (Am, Jour, Scl, Sd, vol. 9, p. 50) The deposits of Uintah Basin 
nre of very great thickness, and fauna is easentially mme as that of Green River 
Basin, N. of Uintah Mins, These two Jakes were contemp, for a long period at 
least, but there is evidence the southern Jake (Uintah) continued for some time after 
the northern one (Green River) dried up 

€. King, 1576 (U. S. Geol, Expl. 40th Par, Atlas, map 2), showed following supor- 


position of strata in NE. Utah (descending): Wyoming cg (Pliocene), Uinta 
(Eocene), Bridger (Eocene), Green River (Focene), and Vermilion Creek (Eocene). 
Cinta as here used apparently included Browns Park fm. Advance copies of this 
map Were distributed in 1875, 

S. I. Emmons, 1877 (U. S. Geol. Expl, 40th Par, vol. 2, pp. 307-320). Uinta Eocene 
(middle and tipper EFooene) is later than Bridger, according to Marah, and older 
than Wyoming cst [Apparently Incladed Browns Park fm.) 

€. King, 1578 (U. 8. Geol. Expl. 40th Par., vol. 1, pp. 405, 531-544) Uinta group 
(latest Nocene)—Lower members chiefly rough, gritty cgl, passing up Into finer- 
grained ses, and at certain points developing creamy cale, beds, Te a shallow-water 
deposit, in all probability the sediment of a very restricted post- Bridger lake, wholly 
&. of Uinta Range, and the inst memb. of that remarkable series of Eocene Inkes 
whose great deposits are pile uncon. over one another in the reglon To this 
group alone should Cinta be applied. As 1 used on 40th Par. Atlas 
Uinta group was a term stretched for convenience to cover all Tortiaries S, of 
Uinta Range, of whose true subdivisions we were ignorant. 'Thiekness 500 (7) ft. ; 
400 ft. only exposed. Marsh and Emmons by acchient gave same name to the 
group, Vertebrates found in the continuation of these beds in White Hiver Valley 
belong to a period higher than Bridger series, They even contain some forme 
Closely approaching lowest Mio, types, Belleved to be uncon. with all earlier Eo 
groups, including Bridger. [Apparently included Browns Park fm.] 


c 


J, 


H 


0. 


2210 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 
Pd 4 


(U. S8, Geol, and Geog. Surv, Terr, 10th Ann. Rept, pp, 20-21, 
81-39). gh Mr. King has not upon his map recognized the deposits called 
"Brown's Park group" hy Prof, Powell as separate from Green River group N. of 
an K.-W. line that may be made to compäss through 5. base of grent Uinta fold, a 
carefal comparison of deposits on both sides of Uinta Mtns has left no doubt in 
my mind of their identity. 1 therefore adopt Mr. King's name “Uinta group’ 
instead of Prof. Powell's name “Brown's Park group.” 


, €, Marsh, 1886 (U, S. G., & Mon, 10, pp. 5-101 Diptaecodon. beds, the uppermost 


Eo., or the Uinta group, ia especially well characterized by large mammals of genus 
Diplecodon, It overlies Dinoceras beds or Bridger seriea 

A. Peterson, 1895 (Am. Mus. Nat, Hist. Bull, voL 7, pp. 72-15), divided the beds 
everlying Green River fm. in Uinta Basin, Utah, na follows (descending): (1) C, 
true Uinta (Diplocodon clatus beds), 600 ft; B, 350 to 400 (t, of coarse brown 
#68, with alternating clays, transition from Bridger to Uinta: A, light.reddiwh 
stratum, 20 to 40 fü, underlain by 500 ft. of hard brown s32.. Bridger fossils 


According to H. F. Osborn (U. S, G. & Bull, 361, 1900, U. S. G. S, Mon. 55, 


1929, and earlier publications as far buck ns 1895) the beds in Uinta Basin 
that are younger than Bridger fm. belong to the latest Eo, Diplacodon 
zone, and are 600 ft. thick. These latest Eo. beds have not been recog- 
nized in adjacent areas, and the U. S. Geol Surv, therefore restricts 
Uinta fm, to its typical area. The Browns Park fm, which occurs to 
NE, is now considered much younger than Uinta fm, and to be of 
either late Mio. or early Plio, age. W. B. Scott has clusified Uinta fm. 
as Olig., but its Eo, age seems now to be generally accepted. (For further 
information see explanation at end of Bridger fm, and also see under 
Blacks Fork memb. of Bridger fm.) 


*Uinta quartzite. 
‘Uinta sandstone 
Pre-Cambriun: Northeastern Utah (Uinta Mountains) and northwestern 


Colorado, 


W, Powell, 1876 (Geology of enstern portion of Uinta Mtns, pp. 41, 42, 61, 70, 138, 
159, 141-145). Uinta group (also Uinta as.).—Massive, thinly bedded s99. ; some 
intercalated aren. shales; all of group ix very ferruginous; some portions mets 
morphosed, becoming a qtzite. Thickness 12,5004 ft, Unecon. overlies Red Creek 
qgtzite (white) and uncon, underlies Lodore group (ahales and sw] The Uinta 
Mtns are composed chiefly of this ss. About 10,000 ft. of it wus deposited against 
the old qtzite headland before it was buried by the upper members of the Uinta 
group. Provisionally classified as Dev, 


. 8. Gale, 1910 (U. & G. S. Bull. 415, p. 47). “Uinta” qteite—The oldest sed, 


rocks of Uinta Mtns exposed in territory adjacent to the coal elds are the red nnd 
white gtzites that form so prominent a feature throughout entire length of that 
mtn. range, The "Uinta" qtzite forms creat and core of main axis of Uinta Mtns 
and extends E. into Colo. nearly as far as junction of Little Snake and Yampa 
Rivera, The fm. in Uinta Mtus is largely heavy-bedded ss, and qtzite with inter 
vening bodies of sh. and some massive cgl. beds. The color characteriatic through 
out Uinta Range is a dark brick red or reddish brown, but some beds of light-colored 
or white ss. und qtzite occur. At places the rock is banded or of n gnelssoid struc- 
ture. Thickness is said to exceed 12,000 ft. although base of fm, 1» nowhere exposed 
Te oldest fm. in Uinta Range. No fossile have been reported, but assigned to 
Algonkinn (?) on basis of strat. position and suggested correlation with rocks in 
Wasnteh Mtns, May include considerable Camb, 


. R. Sebultz, 1920 (U. S. G. S. Bull. 702, table opp. p. 24). Uinta qtzite of Gale's 


Bull. 415 included Powell's Uinta group and Red Creek qlzite, both of which are 
considered pre-Camb. 


The name Vinta is preoccupied by the latest Eocene fm. of Utnh, and is 


therefore not available as a name for the old red sss. and qtzites that 
form Uinta Mtns. In the past these rocks have been tentatively assigned 
to different systems, and have even becn misenrrelated with Weber qtzite 
(Penn.). Most workers have regarded them as early Camb. or pre-Camb., 
or both. Because of great uncon. at their base they were on the 1985 
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Colo. geol. map definitely assigned to pre-Cumb., nnd the name Uinta Mtn 
group was adopted to replace the preoccupied name “Uinta quartzite,” 
which hag also been called “Uinta ss.” and “Uinta group.” 


TUinta gronp 
Pre-Cumbrian: Northeastern Utah and northwestern Colo. 
See under TUinta aa, 
Replaced by Uinta Min group. (See also Emmons Peak qteite.) 


*Uinta glacial epoch, 

A name applied by W. W. Atwood and K. F. Mather (Sci, n. s,, vol, 35, p. 315, 
1912; Jour. Geol, vol. 20, p. 385, 1912; and G. S, A. Bull, vol. 23, p. 732, 
1912) to the time during which a till sheet of Wisconsin age was laid 
down in Sun Juan Mtns of SW. Colo. The name was derived from 
Uinta Mtns, Utah. Atwood and Mather later replaced the name with 
Wisconsin glacial stage, being satisfied of the correlation with the Wis- 
eonsin deposits to E. 


Uinta moraine. 

Meistocene: Southwestern Colorado. 

W. W, Atwood and K. F. Mather, 1012 (Jour. Geol, vol, 20, pp, 392-409), mapped 
and deseribed “Uinta moraine’ and “Uinta outwuksh" in San Junn Mtna of SW. 
Colò., correlating the deposits with similar glacial deposits in NE. Utah, all of 
which nre now considered by glacial specialista as belonging to Wisconsin atige of 
lactation, and which are therefore now designated as Wisconsin till and Wisconsin 
ou Heaut 


TUintah Basin beds. 
See second entry under Uinta fm. (Eocene), NE. Utah. 


Uinta Mountain group. 

Pre-Cambrian: Northwestern Colorado and northeastern Utah. 

T. 8, Lovering and others, 185 (geol. map of Colo.), adopted Uinta Mountain group 
aa the geographic name to replace the preoccupied names “Uinta BR.” “Uinta 
group,” and “Uinta qtsite,” and, because of great uncon. at base of the group, they 
assigned the rocka detinitely to preCamb, This name was also ured by W. N 
Bradley In U. S, G. S, P, P, 185-1, 1926, to replace “Uinta qtzite" (preoccupied) 


Vintan series. 
A term applied by €, [R.]1 Keyes ro part of the Lower Camb, series of Nev, 
and Utah, including Pioche sh, and Prospect Mtn qtxite 


fUintatherium beds. 
A paleontologie name that has been applied ro middle purt (Uintatherium 
zone) of Bridger fm. of western Wyo, 


Ulm coal group. (In Wasatch formation. ) 

Eocene: Eastern. Wyoming and southeastern Montam 

J. A. Taif, 1909 (U. S. G. S, Bull. 341, pp. 123-150). E», rocka of Sheridan coal 
field, Wyo., divided into (descending) Ulm conl group, Intermediate coal group 
[Sentinel Butte sh, memb.], and Tongue River conl group. Two workable coal 
beds of considerable area] extent occur 1,100 to 1,200 ft. above top of Tongue 
River coal group. Over larger part of Sheridan feld these upper coal beds have 
been removed by erosion. Their remnants are found in south-central part of aren 
mapped, near top of watershed btw. Tongue River and Clear Creek, These two coal 
beds nre termed for convenience the Ulm eoul group, because of their best known 
oceurrence in vicinity of Ulm, on Burlington R, R. They are separated by about 
100 ft. of sh. nnd soft ss similar to the ss. and sh. lying below, 

W. T. Thom, Jr., and C. E. Dobbin, 1924 (Geol. Soc, Am. Bull., vol. 35, pp. 484, 496). 
Wasatch fm. (Ulm coal group).—1n southern Mont, and in Powder River Basin, 
Wyo., the Sentinel Butte sh. (Intermediate conl group) ts conformably overlain 
by yellow coal-hearing strata belonging to Ulm coat group, which is correlated with 
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Wasatch beds of Pumpkin Buttes, Wyo. It is believed by writers that strata rep. 
resentative of both Sentinel Butte sh, and Ulm coal group may be ineluded in 
Fort Union as mapped in Red Lodge coul field, and it is possible that one or 
both of them may be represented in beds now classed as Fort Union in Bull and 
Crazy Mtns. [This definition of Ulm coal group appears to include more than Taf 
included, because the two conl beds referred to are shown in dingram on p. 484 ns 
lying m considerable distance above Sentinel Butte sh, memb.] 

R. L. Nace, 19968 (Wyo. Geol, Surv. Bull. 26, p. 104), upplled Uim fm. to the rocks 
which he stated were same as Ulm coal group of Tall, 1909, 


Ulm formation 
See 1986 entry under Ulm coal group. 


fUlsterilan group. 

Middle Devonian: New York, 

J. M. Clarke nud C. Sehuehert, 1899 (Sci. m. &, vol, 10, pp. 874-878) Utsterlan 
period or group includes Omnondaxa ls., Schoharie grit, and Esopus grit, all of 
Which outcrop in Ulster Co, 

The 1901 geol, map of N. Y., by F. J. H. Merrill, excluded Esopus grit from 
Ulsteriun group and placed it in Oriskany group, as did Sebuchert in 
1903 (Am. Geol.), Graban in 1906, Chadwick in 1908, Schuchert in 1910, 
Ulrich in 1911, and Hartnagel in 1912. Although all geologists did not 
immediately transfer thegEsopus to Oriskany group. It is now uniformly 
included in that group. 

The N. Y. Stute Survey still divides the Míddle Devonian serles into 
Eriam stage or epoch (which covers Hamilton group) and Ulaterfan stage 
or epoch (in which it includes Onondaga Is. and underlying Schoharie 
grit). The U. S. Geol Survey has not adopted either Erian or Ulsterian. 


Ultima Thule gravel lentil (of Trinity formution). 

Lower Cretaceous: Southwestern Arkansas, 

H. D. Miser and A. H. Pardue, 1018 (U. S. G. S. Ball, 000B). Ultima Thule gravel 
lentil of Trinity fm—Thicknesa 0 to 40 ft, Pebbles are lesa than 1 dn. diam 
Separnted from underlying Dierks 1s. lentil of the Trinity by variegated clays, sod 
alao separated from overlying De Queen 1s. memb. of the Trinity by 70 to 600+ fi 
of variegated clave Exposed near Ultima Thule, De Queen quad 

H. D. Miser, 1027. [See 1927 entry under Pike gravel memb.) 


Ulupau tuff. 

Pleistocene (late): Hawaii (Oahu Island). 

€, K. Wentworth, 1926 (Bernice P. Bishop Mus. Bull. 80, pp, 85-20), described Ulu- 
pau Craters, including the tuff crater of Ulupau Hend, and in several places used 
Ulupaw tuff, alao tuff of Ulupau Head, also Ulupau alluvium, but he mapped the 
tet! and the tuff alluvium without the geographic name He alto spoke of “the 
principal Ulupan tun,” 

IL T. Stearns, 1935 (Geol and gd. water me Island of Oahu, Hawaii: Div. Hydrog. 
Bul. 1). Ulupaw tuf.—Gray and brown tuf of Ulupau cone, which forms the 
Up of Mokapu Polni Ineluded in lower part of Honolulu volcanie series (q. v.) 
Assigned to lute Pleist 


+Umbral series. 
See H. D. Rogers 1858 under tVespertine series and under TSerul series. 


TUmbral limestone. 
A name applied In eariy repts of Pa. Geol. Survey to Loyalhanna Is. of 


present terminology. 
Umífraville gabbro. 
Pre-Cambrian: Ontario. 
F, D. Adams and A, E. Barlow, 1010 (Canada Geol Surv, Mem, 6, p. 149). 
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Umpqua formation. 

Eocene: Southwestern Oregon (Roseburg and Riddle quadrangles and 
vicinity). 

J, S, Diller, 1888 (U. S. G. S. Roseburg folio, No. 49). Umpqua fm—tChiefly thin- 
bedded sss, and very thimbedded shales with some cgle; locally contuins coal 
spams, also Intersiratified cale, «illeeons beds, which, although of smal] extent, on 
account of thelr exceptional character ure treated separately as Wilbur fm. (WIL 
bur tuff lentis), Contalna Eo. fossis. Thickness 12,000-- ft.  Underlies Type 
sa, nnd uncon. overlies Myrtle fm, Of the igneous racks diabase |8 nasochited al- 
most exclusively with Umpqua fm. [Maps in this folio show Umpqua River flows 
through Umpqua fm, ] 

J. H, Smith, 1900 (Jour. Geol, vol 8 pp. 462-403) Umpqua fm, described by 
Diller in Roseburg folio, stretches far beyond Roseburg quad, and plays important 
role in make-up of whole country W. of Cascade Range, 

R. E. Dickerson, 1914 (Calif. Acad. Sci. Proc, dth ser, vol. 4, pp. 114—115). 5i 
phonalia sutterensis zone js present in uppermost part of Umpqua fm. on Umpqua 
River near mouth of Little River. 

W. D. Smith and E. L, Packard, 1919 (Univ. Oreg. Bull, vol. 16, No. 7, nnd Jour. 
Geol, vol. 27). [See 1919 entry under Arago group.) 

L. G, Hertlein and C. H. Crickmay, 1025 (Am. PhiL Soc, Proc, vol 64, No, 2). 
[See 1025 entry under Arago group.) Umpqua fm, is well exposed near mouth of 
Little River ut its junction with Umpqua River, near Roseburg, Oreg. Underlies 
Tyee aa. and uncon, overlies upturned and eroded edges of Myrtle fm, (Cret.). 

J. S. Diller and G, F. Kay, 1924 (U. 8. G. 8, Riddle follo, No, 218). Umpqua fm., 
chiefly yellowish sss, and shales, with some cgi. and Eo. marine fossils, is uncon. 
on Chico fm. (Upper Cret.) 

F. G. Wells and A. €. Waters, 1034 (U. S. G. S, Bull, 850). The rocks mapped as 
dinbase by Diller in Roseburg folio are basalt flows interstratified with sediments of 
Umpqua fm. Writers believe all of "dinbase" is extrusive; Diller thought part of 
it was intrusive. In Black Butte-Elkbead » the Umpqua i» uncon, overlain by 
beds here named Calapooya fm. 


Umpqua group. 
Kocene: Southwestern Oregon, 
See under Willamette group 


Unadilla formation, 

Upper Devonian: Bast-central New York 

C, 8. Prosser, 1903 (Am, Geol, vol. 32, pp. 380-3841! UnadiNa fm. includes Ithaen 
and Sherburne members of Portage stage, Underles Onceonts ww. and overlies 
Genesee sh, Named for Unadilla River below New Uerlin village [Chenango Co.], 
where both members are present 

G. A, Cooper and J, S, Williams, 1935 (Geol, Soe, Am, Bull, vol. 46, pp. 826, 820) 
Unadilla fm. was proposed by Prosser to include the practically indivisible Sher- 
burne and “Ithaca” fms. In Unadilla Valley and to E, But since it is there im- 
possible te separate the Sherburne and the underlying Genesee and upper Tully 
the base of Unadilla fm, must be redefined and placed above top of fimbriata zone 
of the Tully. Top of Prosser's Unadilla is at base of Oneonta ss. As thus defined 
the fm. enn be easily recognized as far E, as Otego Valley, where fimdriata zone at 
top of the Tully is still well developed, Kast of this valley the name Gilhoa 
must apply because of disappearance of Ambriata zone 


Uncas shale. 

Permian; Central northern Oklahoma (Kay County). 

D, W. Ohern and R. E. Garrett, 1912 (Okla. Geol. Surv. Bull, 16, p. 10). Uncas sh.— 
Largely more or legs pure clay beds, of alternating red and lighter color, with, 
locally, about 10 ft. above base, 2 ft. of fossiliferous la, which may represent Luta 
1s. of Kans. Thickness 50-54 ft. WUnderlies Herington Is. and overlies Winfield le 
Named for exposures in vicinity of Uncas, Kay Co 

Uncompahgre formation. (In Needle Mountains group.) 

Pre-Cambrian: Southwestern Colorado. 

W. Cross and E, Howe, 1905 (U. S, G. S. Silverton folio, No, 120), Uncompahgre 
fm.—A complex of massive white or smoky qtzites and dark slates, with a few 
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members in which those rocks alternated in thinner layers Thickness 8,000- ft 
No fossils, but considered to be of Algonkian age. Uneon. underlies Tenact 
qtzite (Camb.) and uncon, overlies schist and gneiss of probable Archean 
Well exposed in Uncompahzre Canyon, in Silverton ond Ouray quads 

W. Cross and E. Howe, 1905 (U. & G. & Nordia Mtns folio, ? 
fm. in this quad, overlies a esl here named Vallecito egt. T 
united into a group called Needle Mine group 


1), Uneompodgre 
e 2 fms. nre here 
classified us "Algonkian," but the terms 


For many yeurs this fm. was 


“Algonkian system” and “Archean system" having been discarded by 


U, 8. Geol. Survey the fm. is now classified as pre-Camb. 


tUncompahgre interglacial interval, 

Pleistocene; Southwestern Colorado. 

W. W. Atwood and K. F. Mather, 1912 (Jour. Geol, vol, 20, pp, 302-409), applied 
this name to interval preceding the Durango ("Bighorn") glacial e and fol. 
lowing the Cerro ("San Juan") glacial stage in SW. Colo, They stated: * 
may not be in a strict sense zn interglacial epoch but may include one or more 
glacial epochs as well.” Later (U, 5. G. S, P, P. 165, 19322) they discnrded this 
preoccupied name and i ited the post-Cerro and pre-Durango events in a differ 
ent wiy, ds Ineluding the deposition of Florida gravel followed by a period of 


uplift nnd erosion. 


Underwood lava. 

Tertiary (7); Southern Washington (Skamania County). 

I, A. Williams, 1916 (Oreg. Bur. Mines nnd Geol, Min. Res. Oreg., vol. 2, No, 3, pp 
108, 115-117). Underioood Taca.—8eries of flows of dark-gray lava In vicinity of 
Underwood, which have come since the basalt was dletorted by the folding of 
Cascades uplift Underwood Mtn., and possibly other nearby bills to N. of it, was 
at least in part the source of these new-born Javas., which are younger by far than 
Columbia Gorge. Rest on Columbia River basalt. Not found in Oreg, 


Unga conglomerate. 
Miocene: Southwestern Alaska. 
W. H. Dall and G. D. Harris, 1892 (U. S. G. 5. Bull. 
cgls. with Sequoia, occurring on Tog Island, Alaski 
bearing Mio. beds, Are upper beds of Kenai group, of early Mio or latest Wo 
nge [Kenai fm. is now cinssifcd ns Eo. aud is restricted to ita type region, 
Kenasi Peninsula, ] 


.p. 294]. Unga oglL—Brown 
Rest comformadly on conl 


Ungalik conglomerate. 

Upper Cretaceous: Southwestern Alaska (Nulato-Norton Bay district, 
Lower Yukon River region). 

P, S. Smith and H. M. Eakin, 1911 (U, & G. 5. Bull 449, p. 55). Ungatik cgt.— 
Lowest Cret, sed. £m. in Norton Bay-Nulató region I» n basal ctl, of marine origin. 
Exposed in stecp-faced cliffs along Ungalik Hiver nnd forms most of prominent 
range of hills btw, the river and the coastal plain from Bonanza Creek N. to 1+ 
mi. below Camp A17 Is made up of rounded debris from the older fms, upon 
which it rests uncon, Conformably overlain by Shaktolik group. Most character- 
istie materials ate variety of porphyritie rocks and abundant angular feldspar 
erystals in sandy matrix, Weathers red, from abundant iron content 

See also G. C, Martin, 19026 (U. S. G. S. Bull, 770, pp. 305+), who applied 
Melozi to conformably overlying fm, (which he correlated with lower part 
of Shaktolik group), gave thickness of Ungalik cgt, as 3,000 ft, and 
showed it as uncon. on Paleozoic rocks, 

See also U. 8. G. S. P. P. 159, 1930, 


Unibon shale, 
Cretuceous (7): Puerto Rico. 
D. R. Semmes, 1919 (N. Y. Acad. Sci. Scientific survey of Porto Rico and Virgin 
Islands, vol. 1, p. 74). 
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Unicoi formation. 

Lower Cambrian: Southwestern Virginia, enstern Tennessee, and north- 
western North Carolina. 

M. R. Campbell, 1899 (U. S. G. 8. Bristol folio, Va.-Tenn., No. 59, p. 3 and columnar 
Section; name proposed by A. Keith). Unicoi ss—lleivy bed of coarse feld 
spathic ss. or qtzite with exposed thickness of about 1,000 ft., but on its lower side 
bounded by a fault, so that full thickness cannot be determined, Underlies Hamp 
ton sh. Oldest fm. in area. 

A. Keith, 1903 (U. S. G. S, Cranberry folio, Tenn.N. €. No, 90, which describes 
an area lying E. of and not adjoining Unico] Co., Tenn.) Unicot fm.—4A great 
series of sss. and qtzites wilh small interbedded shale and slates nnd much cgl 
The sss. are light gray or white nnd frequently feldspathic Very near base occur 
the egl, arkose, and coarse ss. beds, and in center of fm. are layers of eross-bedded 
ss. A thin bed of amygdaloid is interstratified with the fm, in Iron Mtn, Inter. 
bedded shales are most frequent in upper third of fm. Thickness in Tenn. 2,000 
to 2,200 ft.; in N. © 1,500 to 2,500 ft  Underlies Hampton sh, and uncon. 
overlies pre-Camb. Named for Unicoi Co., Tenn., where it is prominently displayed 

A, Keith, 1907 (U. S, G, S. Roan Mtu folio, No. 151, which describes the rocke of 
Unicoi Cò, Tenn., the type loc.), Unicoi fm. oceuples areas in Molston and Iron 
Mins E. of Elizabethton and in Unaka and Flattop Mtns It is strongly developed 
along Nolichueky River In Unicoi Co, and is~Snowbird fm., Hiwassee sl, anid 
Cochran cgl. of other parts of the quad It underlies Hampton sh, and uncon 
overlies Archean gneisses and granites. Consists of massive white 8S., feldapathic 
s., and qtzite, with interbedded shales nnd sandy shales in upper part, a thin bed 
of amygdaloid near middle, and cgl, arkose, and graywacke in lower part. 


Union formation. 
Devonian or Carboniferous: Nova Scotin. 
H., M, Ami, 1900 (Can. Rec. Scl, vol. 8, pp. 154—100, and Hoy. Soc, Canada Proc, 
and Trans, 2d ser., vol. 6, sec, 4, pp. 207, 210) 


Union shale. 

Upper Devonian: Western central Montana (Elkhorn region). 

W. H. Weed, 1901 (U. &. G. 8. 22d Ann. Rept., pt. 2, map, pp. 434, 448). Onion sh— 
Black shales and hornstone Upper 100 ft, consist» of metamorphosed siliceous 
Is, altered to light-colored jaspery material; lower 30 ft. consiste of black aii., 
in Queen Gulch altered to dark purpliah-red hornstone. Horizon corresponds to 
Threeforks sh., Dev. Nenr Union mine, at head of Alpreston Gulch [Elkhorn 
min, dist.] it is altered to a light-colored rock. 


Union formation. 

Pleistocene; Western Kentucky. 

L. C, Glenn, 1912 (Ky. Geol Surv. Rept. Prog. 1910 and 1911, p. 26). Union Im.— 
Yellowish or brownish loam in Webster Co,, locally a typical loess, with land shells, 
Thickness 8 to ZO ft. Underlies Pleist. Graves Creek fm. and overlies Plio. Lafay 
ette fm, Assigned to Plio. 

L. C, Glenn, 1922 (Ky. Geol. Surv., ser, 6, vol, 5, p, 12: The larger part of Graves 
Creek fm, is believed to be older than Union fm., but it is probable the surface part 
of it is contemp. with Union fm, Named for Union Co, where it is usually n 


typical loess, Assigned to Pielst, 


Union limestone. 

Pennsylvanian: Southeastern Nebraska, 

G. E. Condra and N. A. Bengston, 1915 (Nebr. Acad. Sci. Pub. vol. 9, No. 2, pp. 7, 13, 
51). Union Is—Separated from underlying Meadow la by 5 to 6 ft, of sh, and 
overlain by a series of interbedded shales and Iss, Thie s» 1 ft. Sin. toS ft. Ex- 
posed in old quarry at Union, in valley side in NW sec. 22, T, 10 N., R. 13 E. ; also 
134 mi. SW. of Union, in sees, 33 nnd 28, T. 10 N., R. 13 E In section at Jones 
Point consists of (descending): Ls, 1 ft.; carbonaceous sh., 1 ft. 2 in; blue Iw, 
8 in.; bluiah Is. in 5 distinct beds, 4 ft.; sh., 1 mm. ; brittle ls, tnt weathers rusty, 
1 ft. 3 in. 

G. E. Condra, 1927 (Nebr. Geol Surv, Bull 1, 2d ser, pp. 52, 53). Upper unit of 
Topeka Is, was named Union ts. by Condra and Bengston, This nome being pres 
occupied the div. is here named Coal Creek 18,, from exposures on Coal Creek, N, of 
Union, Nebr, ‘The ls. is dark biue, dense, brittle, and very fossiliferous, At places 


£ 
X 
Li 
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it is split In 2 or 3 beds. Overlies Holt sh. The Mendow Is. belongs down in 
Calhoun gh, memb, 

G. E. Condra, 1830 (Nebr. Geol. Surv. Bull. 3, 2d ser., pp. 11, 26, 28, 47). "Topeka In 
memb, is divided into (descending) Coal Creek J&, Holt sh., and Du Bols Is, 
Meadow 1s. belongs down in Stanton Is, of which jt s basal memi» 


See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1938 


Union limestone. (In Greenbrier limestone.) 

Mississippian: Southeastern West Virginia und southwestern Virginin, 
(Giles County) 

D. B. Reger, 1926 (W. Va. Geol, Surv. Rept. Mereer, Monroe, and Semmers Coun 
tles, pp. 450, 467). Union Io—Gray, wentherlng white, hard, often 
and usually pure, often oolitie: very little cheri or other impurities 
100 to 275 ft, Marine fossils. Underlies Greenville sh, and overlies Picknway ls 
all members of Greenbrier series [15.]. ‘Type loe. at W. edge of Talon, Monroe Co 
Also observed in Mercer and Sammera Counties, W. Va. and in Giles Co, Va 


Union moraine. 
Name used by F, Leverett in U. S. G. S. Mon. 41, pp. 47%494, Derived fron 


Union City, Ind. Shown in part on moraine map (pL 32) in V. & G. 8 
Mon, 52, where it is called Union City moraine. 


Union shales. 
An abbreviated form of Fort Union fm. employed by €. [R] Keyes 


Union City moraine. 
Pleistocene (Wisconsin stage): Western Ohio and custern Indiana Ses 
statement under TUnion moraine, which it replaces 


Union Corners granite. 
Pre-Cambrian; Southeastern New York (New York City). 
W J McGee, 1894 (Geol map of N. Y. prepared under direction of James Hall) 
Union Corners granite, of the "nneleot eryatalline rocks.” (Shown on map as n 
small pateh SE. of Bronxville.] 


Union Dairy member (of Hoxbar formation). 

Pennsylvaninn: Central southern Oklahoma (Carter County) 

C. W. Tomlinson, 1928 (Okla. Geol.Surv. Bull, 40% p. 15). Union Dairy ta. memb. 
of Horbar fm. Mes 4004 ft. above the basal (Confederate) Is. memb, of the Mox- 
bar, It locally carries abundant J'usulinae and other fossils, 

C. W. Tomlinson, 1029 (Okla. Geol, Surv, Ball, 40, p. 40) Union Dairy memd. con- 
sista of (descending): (1) 25 ft. of fossiliferous Is. (including shaly layers), gray 
to crenm-colored, earthy to finely and even coarsely crystalline; (2) 20 to 30 fi 

of calc. sh.; (3) 5 to 20 ft. of buff ss. Lies 800 ft. below Westheimer mem), 
and 400+ ft. above Confederate I4 memb Named for Union Dairy Hill in NE 
M sec, T, T. 5 8., R. 2 E. 

C. W. Tomlinson, 1934 (A. A, P. G. Bull, vol, 18, No. 8, p. 1085). Union Dalry 
memb. is same as Crinerville Is. memb. As Crinereille has been tn current use for 
many years with definite geographic significance, it Ia to be preferred to Union 
Dairy, which has never been In use as n geographic name and is therefore dropped. 


Union Hill trap. 

Upper Triassic: Southeastern New York (Rockland County) 

N. H. Darton, 1590 (U. 8, G. 8, Bull. 67). Union Hill irap, 150 ft. thick, is an 
isolated trap ridge forming upper part of Union Hill, NE, of Suffern, N. Y. Rests 
on cgl. Is possibly an extension of Palisade trap sheet. 

Union Pass erosion cycle. 

Pleistocene: Central western Wyoming, 

E. Blackwelder, 1915 (Jour. Geol, vol. 23, pp. 310-340). ‘The oldest Pleist. erosion 
cycle recognized in central western Wyo Kifects of the erosion are evidenced at 
Union Pass. 
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Union Springs member (in Marcellus shale). 
Middle Devonian: Central New York, 


G. A, Cooper, 1980 (Am, Jour, Sci, Sth, vol. 10, pp. 1: 
Springs memb, of Marcellus fm Alternating beda of b 


219, ete.). Union 
. and sooty sh, over- 
lying Onondaga 1s, underlying Cherry Valley Is, nud forming bisual memb. of 
Marcellus fm, from Unadilla Valley westward to Seneca Lake. "Type section ix m 
upper part of Wood's quarry, 1 mi. S, of Union Springs, Cayuga Lake, where it is 
17 ft. thick, and where ite relation to Cherry Valley Is. can be studied. At Marcellus 
it is 12 ft, thick, at Oneida Creek above Stockbridge Talla 25 ft and on Flint 
Crook, near Phelps, 9 ft. Is not known W. of Phelps (Ontario Co), 


Uniontown limestone member (of Monongahela formation), 
Pennsylvanian: Western Pennsylvania, eastern Ohio, und northern West 
Virginin. 


F. and W. G, Platt, 1877 (2d Pa. Geol, Surv. Rept. H,. pp. 55-104, 286, 202). Unton 
town &, 10 to 12 It. thick. Top memb. of Pittsburg 1s. group and 160 fE above 
Pittsburg coal Is older than Uniontown coal and younger than Sewlekley coal 

In places called Uniontown or Great ts.] 

V. d'invilllers, 1305 (2d Pn. Geol, Surv. Summ. Fina] Rept, vol, 3, pt, 2, btw 
pp. 2153 and 2588), applied! UCmiontown la, to upper O to 20 ft. of Great ts., 
Immediately underlying Uniontown coal; and J, J. Stevenson, 1907 (Geol, Soc, Am. 
Bull, vol 18), also followed that usuge. The definition adopted by U, S. Geol 
Survey for Pa. in 1910, and published In Burgettatown-Carnegle follo (No. 177, 
1911) and subsequent repts up to present time, applied Uniontown te. to bede in 
Pn. which underiie Unlontown coal, or in places occur s few ft. below that coal, 
and whieh 1n places are separated from Benwood 1s. memb. by an interval of 
5 to 20 ft, of sh, with thin lenses of Is. 

W. Stout, 1029 (W. Va, Acad. Sci. Proc., vol, 3, pp, 140, 143), restricted Uniontown Is 
of Ohio and W. Va, to upper Is, of interval btw. Uniontown coal abd Fulton sh. 
and introduced Armotdsburg ts. for the lower is., lying on or close to Fulton sh. 
(See Arnoldaburg L.) 


Named for exposures at Uniontown, Fayette Co., Pa. 


Uniontown sandstone member (of Monongahela formation). 

Pennsylvanian; Southwestern Pennsylvania, western Maryland, and north- 
ern West Virginin. 

I. C. White, 1801 (U. S. G, 8. Bull. 05, pp, 58-59), | Uniontowwn s$.—Maeslve gray ss. 
Occurs Immediately above Uniontown conl, hence ite name, although it is not 
prominent at Uniontown [Fayette Co, Pa]. Lies 60 to 75 ft. below Waynesburg 
conl and just below Waynesburg Is, 


Uniontown member, (In Monongahela formation.) 
A term employed by Pa. Geol. Surv. (M. E. Johnson, Topog. and Geol. Atlas 


Pa., No. 27, Pittsburgh quad., p. 31, 1029) to Include (descending) Union 
town 83., Uniontown coal, and Uniontown Is, 


Uniontown limestone. 

Pennsylvanian: Southeastern Kansas. 

R., C, Moore, 1932 (Kans. Geol, Soc. 0th Ann. Fleld Conf. Guldebook, p 97). [See 
under Bourbon group.) 

J. M. Jowett, 1982 (p. 99 of book cited above). [See under Bourbon group.) 

It. €. Moore and G. E, Condra, Oct. 10322 (revised chart of Peon, of Kans: and Nebr.). 
Untontown 15s. underlies Ladore sh, and is separated from underlying Dudley sh. 
by untamed sh. and 88. 

R. C. Moore, 1935 (Kans, Geol Surv, Bull, 20, table opp. p. 14). Bourbon group 
underlies Hertha ta. and uncon, overlies Lenapnh Is. It ia divided into (descend. 
ing): Undiff. eh. and In: “Uniontown” Is.; unnamed &wh,; and Warrensburg 
channel sa 

R. C. Moore, 1 
expinin its fate. 


(Kana, Geol Surv. Bull. 


, did not use this name and did not 
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Union Valley sandstone member. (In Wapanucka formation.) 
Pennsylvaninn (Pottsville): East-centra! Oklahoma. 


R. V, ffolliugsworth, 1934 (Geol. Soc. Am. Proc, 1 hop 564) The ofl-field names 
“Cromwell,” “Lyone-Quinn,"” and “Pagoose” [evidently a misprint for Papoose) 
have been applied to a petroleum-producing ss, forming middle mamb, of Wapanuc 
fm. of enst-contral Okla. The name Union Valley se. is here proposed for this s 
memb., which crops out near Union Valley schoolhouse, Pontotoc Cò., the type loc., 
nnd which there consista of Ueht-brown massive to thin-bedded coarse to fne 
grained ssa., with max, thickness of 242 ft. discon. overlain by the upper memb. 
of the Wapanuckn, which consists of Is. and sbhn and grading into lower memb 
of the Wapanucka, which consiata of Mack carbonaceous and gray shales with a 
few thin bede of I. At its top the Union Valley memb, includes 4 to 6 ft. of aren 
Is. contuining a Morrow fauna of Brentwood affinitios [listed]. 

D, L. Hyatt, 1926 (A. A. P, G, Bull, vol. 20, No. 7, pp. 954, 059). Union Valley fm 
(Hollinesworth, 1934) normally consiste of 2 members, a lower s& 100 ft, thick 
nnd an upper Is, 50 ft, thick, The Union Valley s». is modium- to coarse-grained 
&&, enle, shaly, and very lJentieular in mature, Difficult to identify tt contact 
with underlying Caney (Penn.). ‘This fm. ia known in field as Cromww!l es, 
The Union Valley lè. is blue sbaly, sandy, and glanconitio 1&, rather Impure, and 
prades into Union Valley ss. below with here nnd there n sh. break, 10 to 15 ft 
thick, btw, the two, The Union Valley fm, underliea Wapanucka fum 


Unionville sandstone, 
Pennsylvanian: Northwestern Tlinois (Whiteside County). 
J, Shaw, 1878 (01. Geol. Surv., vol 5, pp. 147-149) Unionville 28$29,—8S8oft, frinhble 
dirty-white to yellowish.red sas., 12 to 33 ft. thick, belonging to Millstone grit. 
Overlain by Conl Measures and uneon. utderlaln by Niagara IR dn Whiteside Co 


Named for onterop at Unionville, Whiteside Co. 


United Verde diorite. 

Pre-Cambrian: Central Arizona (Jerome district). 

L. E. Reber, Jr, 1920 (Am. Inst. Mg. Engrs), and 1922 (Am. Inst, Min, and Met 
Engrs. Trans, vol. 66, pp. 2-26 and map). United Verde diofite.—Augite diorite 
Intrusive Into quarrx porphyry ond older rocks near Jerome Regarded as 
late phnse of Bradshaw granite, [Probably named for the United Verde mine. 
The Bradshaw granite is pre-Camh.] 


University gravel. 
Pleistocene: Southeastern Pennsylvania, 
See nnder Philadelphia red gravel 


University beds. 
Quaternary : Central northern New Mexico (Albuquerque region). 


K. Bryan, 1900 (N. Mex, Univ. Bull, Geol ser, vol 3, No. 1) In side guiches of 
second canyon of the river [Rio Grande] were deposited at time of deposition of 
Kio Grande gravels a series of sidewash deposits here denominated The University 
beds. They form a considerable part of Sandia Mesa within this aren, extending 
from Menaul School S. to mouth of Power House Arroyo and to E. in a wedge 
shape to E. limit of area. They are reddish sandy clays, frequently cross-beided, 
showing many minor unconformities and containing large angular boulders of 
Sandia Mtn material, They are without doubt frontal apron wash. Thickness 95 
ft. Deposited by à Interal from the Sandiaa during deposition of Rio Grande 
gravels, 


University Mesa marl. (In Fredericksburg group.) 
Lower Cretaceous (Comanche series); Western Texas (Pecos County). 
W. S. Adking, 1933 (Univ. Tex, Bull. 2232, pp. 271, 828, 339, 347).  Neritie facies of 
Edwarda fm. occurs in form of marl at Fort Stockton, here called University Mesa 
marl (p. 239) In Fort Stockton area the top of the Fredericksburg beneath the 
Kiomichi marl (IDdwárds equivalent) is n fossiliferous marl, here called University 
Mena mart. It ia about 50 ft, thick, Ia underlain hy Comanche Penk 1s, and 
overlain by a thin brown ls, seam, above which the Kinmichf marl occurs, At Kent 
and EI Paso it ia clay and marly Ia. (p. 347). 
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Unkar group. 

Pre-Caombrian (Grand Canyon series): Northern Arizona (Grand Canyon), 

C. D, Walcott, 1804 (U. 5. G. S. 14th Ann, Rept., pt. 2, pl. 00, ete).  Unkar terrane — 
Massive beds of reddish mag, 18,, lava Deda, sss., les., lava, and esl Thickness 
6,330 ft. Underlies Chuar terrane. Lower group of Grand Canyon series, 

Ix now divided into (descending) Dox s8, Shinumo qtzite, Hukatal sh., 
Bass lg, and Hotauta cgl. 

Named for outerops in Unkar Valley. 


Unkpapa sandstone, 
Upper Jurassic: Western South Dakota (Black Hills). 


"a2 


N., H. Darton, 1899 (Geol Soc. Am, Bull., vol 10, p. Unkpapa 8» —PVine- 
grained] massive ws, pink, white, buff, or purple, 0 to 225 fl, thick, overlying Som 
dance fm. and underlying Beulah shales [Morrison fm.] in Black Hills, S. Dak. 

N, H. Darton, 1901 (U. 8. G. S, 21st Ann, Rept., pt. 4, p, 524). Unkpapa 88., 0 to 
250 tt. thick, was named for one of the tribes of Dakota Indians which was at 
one time located about SE. part of Black Hills. 

J. P. Connolly and C, €, O'Harra, 1929 (8. Dak. School Mines, Depts, Geol and Min, 
Ball. 16, p. 47). Unkpapa se, was named for Unkpspa Peak, at hend of Calico 
Canyon, NW. of Buffalo Gap, R Dak. 


Upland formation. 

Pleistocene (Yarmouth); Southern and eastern Nebraska. 

^. L Lugn und G. E. Condra, 1942 (Geol, Soc. Am. Hull, vol. 49, No. I, p. 190). 
Upland fm. (Yarmouth), clay and silt 3 to 30 ft. thick, conformably overlying 
Grand Island fm, (Kansan) 

A. L. Lugn, 1834 (Nebr. State Mus, vol 1, Hull 41, pp. 319-351). Upland fm.— 
Largely fluvial inwash-ourwnsh deposits under loess region W. of till border. AI- 
ternating greenish-arruy clay and greenish sand. Of Yarmouth age, Uncon. under- 
Hes Loveland fm. ond overlies Kansan gumboti] in pinces ond in other places rests 
on Grand Island fm. Named for outcrops along West Branch of Thompson Creek, 
about 234 ml. W. of town of Upland, Franklin Co, 


Upper, 

The terme Upper and Lower, connected with geographic names, have long 
been and still are employed in à titular sense to designate many 188. SES., 
nnd clays of Appalachian region and elsewhere, A few of these are here 
listed, Others are mentioned under the geographic names. 

fUpper Archimedes limestone. 

Mississippian: Southwestern Dlineis and eastern Missouri. See under 

tArchimedes Ds 
Upper Barren Coal Measures. 
A term applied in some early repts to Dunkard group (of Perm. age) of 
Appalachian region. 
Upper Cambrian series. 
Sume as St, Croixan series. (See U, S, G, S, Bull, 769.) 
{Upper Cambridge limestone. 

A name applied in some repts to Cambridge Is. memb. of Conemaugh fm. of 
eurrent usage. 

tUpper Carboniferous. 

A term applied in early repts to Pennsylvanian series of present nomencla- 
ture, alse to Penn. and Perm. series, 

Upper Clarion clay. (In Allegheny formation | 

A clay bed underlying Upper Clarion conl in Pa. 

+Upper Connoquenessing sandstone 

See under Connoquenessing aa, memb. 
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jUpper Cross Timber sands. 
A name applied in some early Tex. repts to Trinity group (Lower Cret.), 
also to Travis Peak tm. (basal fm, of Trinity group) 


+Upper Cross Timbers formation. 
A name applied in some early Tex. reptas to Comanche (Lower Oret.) 
series, 


Upper Devonian series. 
The generally accepted definition includes all Dev, beds down to base of 
Tully Is. 


Upper Freeport limestone member (of Allegheny formation), 

Pennsylvanian: Western Pennsylvania and Maryland, and northern West 
Virginia. 

F. and W. G. Platt, 1877 (20 Pa. Geol, Surv, Rept. Th, p. 210) Upper Freeport 1s 
substituted for Freeport te. of previous repts, Lotoer Freeport coal substituted for 
Middle Freeport coal, Lower Freeport Is, substituted. for Middle Freeport b, and 
Upper Kittanning coal substituted for Lower Freeport coat, 

J. P, Lesley, 1879 (2d Pa. Geol, Surv. Rept. Q.), Freeport Upper Is., formerly called 
Freeport is., consists of 8 ft. of very hard, compact grayish or white la in 3 
loyers separated by fire clay,  Underlies Freeport Upper coal and Ties higher in 
section than Freeport (Upper or Butler) ss. 

Upper Freeport clay. (In Allegheny formation.) 

Pennsylvanian: Western Pennsylvania and Maryland and northern West 
Virginia. 

J, J, Stevenson, 1878 (2d Pa, Geol Surv. Rept, Ky). Upper Freeport ciy, 2 to 12 
ft. thick, underlies Upper Freeport 1s. and is separated from underlying Lower 
Freeport coal by 25 ft. of ss, and sh. [The 3 to 15 ft, of clay separating Upper 
Freeport coal from underlying Upper Freeport Is. was not given a name in this rept, 
but In subsequent reptes the name Upper Freeport has been applied to the clay above 
and to the clay below Upper Freeport Is.] 

J. P. Lesley, 1878 (2d Pa. Geol Surv. Rept. Q. pp. 208-316). Upper Freeport fre 
elay underlies Upper Freeport coal and overlies Upper Freeport Is, 


*Upper Freeport sandstone, 
Replaced by Butler as. memb. 


TUpper Fucoidnl group. 
See under Portege group. 


Upper Helderberg group. 
See under Helderberg group. Various limita have been assigned to this 
div., which has also been called “Corniferous group" and “Corniferous la.” 


*Upper Helderberg limestone. 
A name applied in early repts to Onondaga ls. of present terminology, 
also to Dundee 1s. of Mich. 


tUpper Homewood sandstone, 
A name applied in some repts to Homewood ss. memb. of Pottsville fm. 


Upper Kittanning limestone. (In Allegheny formation.) 
Pennsylvanian: Western Pennsylvania and northern West Virginia 
J. J. Stevenson, 1878 (2d Pa. Geol, Surv, Rept. Ky). Upper Kittanning ta, 6 ft 
thick in Fayette and Westmoreland Countles, is separated from overlying Upper 
Kittanning coal by 5 ft. of clay and from underlying Lower Kittanning coal by 
30 ft, of sh. 
J. P, Lesley, 1879 (2d Pa. Geol. Surv. Rept. V, pp. 288-240). Kittanning Upper ta. 
of Butler Co, is same os Johnstown cement bed [Johnstown 1s memb.) of 
Cambria Co. 
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Upper Kittanning clay. 
The clay bed beneath Upper Kittanning coal in Allegheny fm. of Pa. 


TUpper Laramie 
A term applied, in n titilar sense, in some early repts to rocks now known, 
in Hanna Basin, southern Wyo, as Hanne fm. (Eo.) and Ferria fm 
(Eo. nnd Upper Cret.). 


Upper Little Pittsburgh limestone 
See under TLitte Pittsburgh lë. 


Upper Little River limestone, 

Lower Cretaceous (Comanche serles): Southwestern Arkansas 

R. T. Hill, 1888 (Ark, Geol, Surv. Ann. Rept, 18585, vol, 2, pp. 111, 188), Upper 
Little River 04-— Massive semicrystalline Iss, and Gryphaea pitehert breccia, in 
etrata from 1 to 5 fr. thick, forming banks and canyons of the [Little] river for 
some 200 ft, in height, and contalning Gryphaoeg pitcher? Morton, Requienia 
(Cnprotina), and other fossils of lithologic horizon of Comanche series, which 
Dr. B. F. Shumard described as "Caprina 18," and which i» ahout midway btw 
the more fossiliferouns Comanche Peak and Washita horizon I^ lower part of 
Washita div, in SW. Ark, Underlies Cerro Gordo bine ehloritie clays and overlies 


Fredericksburg div 
Named for exposures on Little River, SW. Ark.. at Okla. State line 


Upper Madisonville limestone. 
Pennsylvanian: Western Kentucky. 
See under Madisonville le.s; also under Ktnehloe ta. 


TUpper Magnesian limestone. 
A term applied in early repts on upper Mississippi Valley reglon to 


Galena dol, 


+Upper Mahoning sandstone. (In Conemaugh formation.) 
Pennsylvanian: Western Pennsylvania and Maryland and northern West 
Virginia. 
F. Platt, 1876 (2d Pa. Geol. Surv. Rept. L), divided Mahoning ss Into Upper 
Mahoning s8., 34 ft. thick; sh., 25 ft. thick; and Lower Mahoning as, 35 to 40 


ft. thick. 
L C. White, 1878 (2d Pa. Geol Surv. Rept. Q, p. 33). Buffalo se is same as Upper 
Mahoning ss. [On pp. 305—305 of this rept J. P. Lesley also says Buffalo ss. is 


same as Upper Mahoning s$85.] 

The U. S. Geol. Survey does not use "Upper Mahoning ss.” and “Lower 
Mahoning 88," but treats the Mahoning as a unit, composed of an 
upper ma, a lower 88. and a middle sh. The use of “Upper Mahoning 
sx” and “Lower Mahoning ss." is especially undesirable because the 

in early repts, 


D 


Buitalo ss. was called "Upper Mahoning’ 


1Upper Marlborough. 
See under fPiscataway sands, 
1Upper Medina. 
Name applied in early repts to Albion ss. of N, Y. and to Tuscarora qtzite 
of Pa. and Md. 


Upper Mercer iron shales, (In Pottsville formation.) 
Pennsylvanian: Western Pennsylvania. 
I, C, White, 1879 (2d Pn. Geol &urv. Rept. Q). Upper Mercer tron shales.—Shales, 
dark nnd sandy, containing iron ore at base. Thickness 20 to 35 ft. Underlle 
Upper Mercer clay and overlie Lower Mercer la, 
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Upper Mercer limestone. (In Pottsville formation.) 

Pennsylvanian: Western Pennsylvania and eastern Ohio. 

I. C, White, 1879 (2d Pa. Geol. Surv. Rept. Q). Upper Mercer [5.—Generally very 
hard compact dark-bluish ls, often containing iron concretions. Thickness 2 to 4 
ft Overlies Upper Mercer [Mount Savage?] coal and underlies Tionesta iron 
shales. Is same as Mahoning Is. of Rogers and Upper Wurtemburg is. of Lesley. 
Doring present season I have found this Is, near town of Mercer, Pa., the placa 
after which the Is, next below was named. Owing to confusion that might result 
from use of Rogers’ old name [Mahoning 15.] T have thought it best to drop 
“Mahoning” and substitute Upper Mercer for this ]&, and chanse Mercer ls. of 
Rogers to Lower Mercer. 


Upper Ordovician series. 

The generally accepted definition ineludes (descending) Richmond group, 
Maysville group, Eden gronp, and Utica sh. The latter fm. is now ex- 
cluded from Eden gronp by both N. Y. State Survey and U. & Geol. 
Survey. 


+Upper Pentamerus limestone. 
A name applied in early N. Y. repts to the Is, later named Becraft ts. 


Upper Pittsburgh limestone member (of Conemaugh formation). 
Pennsylvanian: Western Pennsylvania, eastern Ohio, und northern West 
Virginia. 
I. C. White, 1878 (2d Pa, Geol, Surv, Rept. Q). Upper Pittaburg W.—Light-gray com 
pact Is, ; breaks with concholdal fracture; weathered surface almost white; thick- 
ness 2 ft. In Allegheny Co, Pa., it Hes 65 ft. above Lower Pittsburg Is. and 20 
ft. below Pittsburg coal 


See also under tPittsburgh 18. 


TUpper Pittsburgh sandstone, 
See Pittsburgh 88. memb. 


tUpper Productive Coal Measures. 
A term applied in early repts to Monongahela fm. (of Penn, age) of Appa- 
lachian region. 


¿Upper Shaly limestone. 
A term applied in early N. Y. repts to the Is, later named Port Een Is, 


TUpper Silurinn. 
A term applied in early geologic repts to Silurian system of present 
terminology. 


Upper Washington limestone member (of Washington formation). 
Permian: Southwestern Pennsylvania, eastern Ohio, northern West Vir 
ginia, and western Maryland. 


J. J. Stevenson, 1876 (2d Pa. Geol, Surv. Rept. K). Upper Washington 18.—Top 
memb, of Washington County group [Washington fm.]. Upper part is quite slaty 
and blue on fresh exposure; middle layers are almost black, frequently mottled with 
drab, and are exceedingly brittle; lower part is usually of light fesh color. All of 
the Is, weathers almost white. Thickness 30 ft. Separated from underlying Jolly- 
town coal by 40 to 70 ft, of eh, and sss. 


Upper Wurtemburg limestone. 
See under Wurtemburg ls, and Mercer Is. 


Upshur sandstone. 

Pennsylvanian: Northeastern West Virginia, 

J. A. Taff and A. H. Brooks, 1896 (U. 8. G. B. Buckhannon folio, No. 34). Upshur 
$8,—White and brown es.; some beds of crl; in places olive to yellow clay sh 
near middle; and at lenst 3 conl beds. Thickness S50 to 500 ft. Covers Inrge 
part of Upshur Co, Underlies Braxton fm. and overlies Pugh fm 


Corresponds to Allegheny fm. and lower part of Conemaugh fm. 
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Upson clay. 

Upper Cretaceous (Gulf series): Southern Texas, 

E. T. Dumble, 1892 (Geol Soc. Am. Bull, vol, 3, pp. 224-230). Upaon clays,— 
Lower part yellow clay containing calc. modules with Awogyru ponderosa; upper 
part clay sh, Jasal fm. of Eagle Puss div. Overlies Pinto ls. (Austin chalk} 
und underlies San Miguel beds, Thickness 700 ft Equivalent to Ponderosa maris 
of Colorado River section. [Later repts—T. W. Vaughan 1900 and J. A. Udden 
1907-——exclude this clay from Eagle Pass.] 

L. W. Stephenson, 1928 (Am, Jour, Sch, 5th, vol. 16, p. 492), shows typical Upson 
elay overlain by San Miguel fm. and underlain by Austin chalk; and shows, in Ana- 
acho Mtn, a thin development of Upson clay beneath Anaencho ls. aml above 
Austin chalk. 


Named foreUpson, Maverick Co. F. M. Getzendaner says (letter of Mar. 1, 
1937, to L. W. Stephenson): “Mr. Ed Smidt, who was born and raised at 
Eagle Pass, told me that the old Upson post office was on the present 
Lehman ranch, near the little Mexican village of thatehed houses on the 
Eagle PassDel Rio round, where the present town of Quemado is located, 
This is about 15 miles north-northwest of Eagle Pass. 


Urschel lime, (Buried.) 

Ordovician: North-central Kansas 

J. 8. Barwick, 1928 (A. A. P. G. Bull., vol. 12, No. 2, p. 185). Urachel lime.— 
Unit No, 5 encountered in wells tn Salina Basin. Not exposed, Consists of few 
ft. to. 1854 ft. of white (o brown, commonly cherty dolomitie Is. Underlics 
Engle sh. (unit No. 4) and overties Bt. Peter s (unit No, 6). Main producing 
horizon of Plorence-Urachel fietd, Marion Co, Appears to correlate approx. with 
Viola 1s. of Okla. and part of Piattin Kimmewick section of Mo. 


Useari shale. 
Miocene: Costa Rica 
E. W. Berry, 1921 (U. S, Nat. Mus. Proc. vol. St, p. 169). 


Utah Metals limestone, 

A name applied by O. P, Peterson (Am, Inst. Min, and Met, Engrs. Trans., 
vol. 70, pp. 908-926, 1924) to SO fr. of alternating qtzite and Is. beds in 
Bingham qgtzite (Penn.) of Bingham dist, Utah. Lies 270+ ft. below 
Highland Boy Is. memb. of Bingham qtzite. Evidently named for a mine 


Utah Queen formation. 
See under Lion Hill fm. Name evidently derived from a mine In Utah. 


Ute limestone. 
Middle Cambrian: Northeastern Utah and southeastern Idaho. 


C. King, 1876 (Am. Jour. ScL, 2d, Yol. 11, p. 411). Ute 2.. 2,000 ft. thick in Walhsatch 
Mtns, contains fossils which show it to be chiefly or wholly of Quebec [Ord.] aue, 
although no fossils have been obtained from its Immediate summit or base. Next 
younger fm, is Ogden qtaite, 

€. King, 1876 (U. S Geol, Expl. 40th Par. Atinsg), mapped the Ute aa Silurian. 

S. F. Emmons, 1877 (U. 8, Geol Expl 40th Pnr, vol 2, pp. 340-302), Ute Is 
(Si. ).,—Dark, almost Mack compact siliceous 15, with cale. shales and argiliites 
toward base, carrying Quebec fossils at top and bottom, Thickness 1,000 to 1,500 ft. 
in Wahaatch Mtns, Underlies Ozden qtzite and overiics Camb. sl. 

A. Hague, 1877 (U. S. Geol. Expl. 40th Par. vol. 2, pp. 8938-419). Ute ts. (Sit) 
is 1,200 to 1,500 ft, thick im morthern Wahsateh region. Conalete chiefly of Iss 
but includes some cale, and nrgill. sh. Named for Ute Peak, Utah. 

C. King, 1878 (U. 8. Geol. Expl. 40th Par, vol, 1, pp, 1 248). Ute 18 (BSil.).— 
Dark compact fine-grained rock, 1,000 to 2,000 ft. thick In Wahsateh Range, Utah, 
Townrd base the 1& becomes shalys for several hundred ft. Conformably underlies 
Ozden gtzite and conforraahly overlies Camb shales, 

C. D. Walcott, 1908 (Smithsonian Mise. Coll, wol 53. No. 1804). Ute fm.— 
Blue to biuish-gray thin-bedded fine-grained Ina, nnd shales, with some oolitic, 
concretionary, and iotraformational egl layers Thickness in Blacksmith Fork 


9994 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


159 ft.; in section W, of Liberty 731 ft. Abundant Middle Camb. fossils. Type 
loc. slopes of Ute Peak, near forka of Enst Fork, E. of Paradise, Cache Co., Utah 
Underlies Blackstnith fm, and overlies Langston fm», all Middle Camb This fm 
was nimed Ute fs. by 40th Par, Surv., but aside from fact it was stated to overlie 
Camb. qtzites and to be composed of 2,000 ft. of Iss, containing Camb. fossils, 
wis not defined or limited. The beds here referred to Ute fm. contain the fossil: 
mentioned by 40th Par. Surv. as characterizing lower part of Ute Is 


As defined by Walcott the nnme Ute is restricted to a lower part of Ute 1s. 
of 40th Par. Surv. This is present accepted definition. The Ute ls. of 
King appears to hive included all the Iss, (Ord. and Upper and Middle 
Camb.) beneath the Ord. Swan Peak qtzite, which he apparently mistook 
for the qtzite in Ogden Canyon, which is of Middle and Lower Camb. age. 


Utica shale. 

Upper Ordovician: New York, Michigan, and Ontario. 

E. Emmons, 1842 (Geol N, Y. pt. 2, div. 4, geol. 2d dist, pp. 116-118, 183, 278, 
319, 397, 429). Uticam sL.—Black shaly mass, 75 ft. thick, underlying Lorraine 
shales and overlying Trenton Is. 

In 1911 (N. Y. State Mus, Bull, 149, pp. 10-12) J. M. Clarke separated, 

under name Canuajoharie si, the lower part of black sh. previously in- 
cluded in Utica sh. of Hudson and Mohawk Valleys, which he stated thins 
out westward, does not reach meridian of Utica, and contains a Trenton 
anna. (See further explanation under Canajohar(e sh.) In 1912 (N. Y 
State Mus. Bull, 162) R. Ruedemann stated that true Utien sh. is absent 
in Hudson River region, but that it is overlain by true Frankfort gh. 
in Utica region. 
. Ruedemann, 1925 (N. Y. State Mus. Bull. 258). Utica sh, underlies Lorraine 
group and overlies Trenton ls. in Utica Basin, and overlies Canajobarie sh. [of 
lower Trenton age] in middie Mohawk Valley. Is 70 to 1,000 ft. thick in Utica 
Basin, being nearly 800 ft. thick at Utica, but only upper 250 ft. is exposed. 

The present generally accepted definition of Utica sb. is for the beds beneath 
the Lorraine and above the Trenton. 


TUtiea limestone, 

Silurian: Southeastern Indiana. 

W. W. Borden, 1874 (Ind. Geol. Surv. 5th Ann. Rept. pp. 143, 172). Utica i«.— 
Beds of Niogürn age, 52 ft. thick, overlying Clinton group and underlying 
Corpiferous Is. in Clark and Floyd Counties. Quarried at Utien, on Ohio River 
[in Clark Co.]. 


Utica quartz monzonite porphyry. 
Tertiary: Central northern Colorado (Boulder County) 


P. G. Worcester, 1921 (Colo. Geol, Surv. Bull. 21, pp. 31-32). Utica quartz monzonite 
porphyry occurs as a dike extending for about W% mi. SE, from Utica mine 


Utley metarhyolite. 

Pre-Cambrian (pre-Huronian?) : Central southern Wisconsin (Green Lake 
County). 

S. Weidman, 1898 (Wis. Geol. Nat. Hist, Surv, Bull. 3, Sel. ser, 2, pp. 4-31), Utley 
metarhyolite.—Consists of a single rounded knobllke area more than 100 ft. high 
nt Utley, Green Lake Co. 

C. R. Van Hise and C. K. Leith, 1011 (U, S. G. S. Mon. 52, p. 865). Utley meta 
rhyolite of Weidman may be supposed to be pre-Huronian, 


Utopia limestone. 
Pennsylvanian: Eastern Kansas and southeastern Nebraska. 
R. C. Moore, 1932 (Kans. Geol Soc. 6th Ann. Field Conf Guidebook, pp. 94, 96) 
(See under Bachelor Creck Is, On p. 21 Utopia is. is described as consisting of 
(1) 2.65 ft. of yellowish-brown slnbby 1s. interbedded with yellowish calc sh 
underlain by (2) 1.66 ft, of dark-blue massive 1s, with Cryptozoon.] 
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R. C. Moore, 1936 (Kans. Geol. Surv, Bull. 22, p, 209). Utopia 14, basal memb. of 
Howard ls. overHes Winuzeler sh. memb. and underlies White Cloud sh, memb, 
Type loe. just E. of village of Utopia, sec. 5, T. 25 5, R. 11 EK, Greenwood Co. 
Kans 


Uvalde gravel, 

Tertiary ? (PHocenè ?) : Southern Texas. 

R. T. Hill, 1891 (Am. Geol, vol 7, p. 368). Uvalde fm—Grand detrital deposit, 50 
ft. thick, of elther à freah-water lake or great embayment of gulf, occurring 400 to 
1,000 ft. above.Hio Grande. Composed of flint and 1s, pebbles and boulders, mostly 
from Comanche rocks, cemented by cole. matrix. Occurs on terraces, benches, and 
remnantn] patches around perimeter of area from San Antonio to Del Rio, thence 
SE. through Mexico to indefinite distance coastward beyond Lampazos, Mexico. 

A. C. Trowbridge, 1923 (U. &. G. S. P. P. 131, pp. 98-100). In 1891 Hill described 
remnants of a fm. that consisted of coarse ond fine gravel cemented by a cale. 
matrix and that occupied terraces 400 to 1,000 ft, above Rio Grande to N. of thia 
region. This he called Uvalde fm, Dumble applied Reynosa div. to the series of 
deposits forming the plateau bbw. Nueces and Rio Grande, which be called the 
Reynosa Plateau. He stated that "Reynosa Is." of Penrose formed top memb, of 
his Reynosa div., which rested on Lagarto fm. These downstream deposits to 
whieh Dumble applied name Reynosa nre now known to be same as the upstream 
remnants to whieh Hill applied name Uvalde, and the necessity for discarding one 
of the pames has become apparent, In view of fact that Meynosa as applied to a 
part of this fm. has priority over Uvalde, and that the downstream deposits per- 
haps afford n better type low, the name Reynosa bns been adopted by U. S. Geol. 
Survey and “Uvalde” fm. has been abandoned 

A, Deussen, 1924 (U. S. G. S, P. P. 126, p. 102). The position of the ls. at Reynosa, 
Mex., only 50 ft. above the streamway and 7322 ft. below the Is. at "Torrecillas, 
100 mi, to NW., would seem to suggest that it oceuples a lower terrace than 
'ÜTorreelllas and Realitos terraces, and that its age is Pleist. rather than Ilio. 
However, until more definite information can be obtained as to age of the Is. at 
type loc. it is considered advisable to continue the use of Reynosa ns used by 
Dumble and Kennedy, it being well established in literature with this significance, 

I’, B. Plummer, 1933 (Univ. Tex, Bull 3232, p. TTT). OUvelde was name given by 
Hil to the upland gravel deposits of central and south Tex. Name is appropriate, 
applicable, and well defined. It was not generally accepted by geologists for a 
long time, however. Penrose had named the gravel and caliche deposits along Rio 
Grande Reynosa, for town of Reynosa, Mex These Reynosa gravels are now 
thought to be Pleist, and younger than Uvalde gravel of Hill. No fossils have been 
found in the upland interstream deposits. The topographie position and general 
physlographic relationships of these deposits indicate so clearly that they ante- 
date the river terraces that Hills name must take precedence over others. The 
Uvalde gravels occur on tbe stream divides and in many places cnp the highest 
hills in area 8. of Edwards Plateau. They rest om fms. ranging in age from 
Lower Čret, to Mio, They are especially prominent in area btw, Brazos and Devila 
Rivers nnd occur in even greater thickness in northern Mex. Thickness, thin to 80 
ft. Are younger than Goliad fm, and are correlated with basal part of Lissie fm. 
Are of late lio, or oldest Pleist, age, 

A. N. Sayre, 1934 (letter dated Dee, 29). Uvalde fm. is probably older than Lissie 
and is younger than Goliad. It Is older than Reynosa at Reynosa, Mex. Name 
should be restored for the high-level gravels near Uvalde, 

J. T. Lonsdale and J. R. Day, 1937 (U. 8. G. S. W. 8. P. 778). The Uvalde gravel of 
this rept. [on Webb Co, Tex.) Is regarded as—in age to the high-level gravel near 
Uvalde, The materials are similar to the sand and gravel of the Goliad but are 
found nt considerably lower altitudes and hence are probably younger, 


The Tex. Geol, Survey and U, S, Geol. Survey have discontinued the use 
of Reynosa in Tex. Uvalde gravel (Plio.?) is present approved name of 
U. S. G. & for the high-level gravels near Uvalde, and Goliad sand 
(Plio.) is the approved name for the deposits that are apparently older 
than the Uvalde and that overlie Lagarto clay (restricted). 


Uvalde phonolite. 
Eocene (?) ;: Southern Texas. 


T. W. Vaughan, 1900 (U. S. G. 8, Uvalde folio, No, 64, p. 4 and maps). Uvalde 
phonolite,—Very dark porphyry, with predominant aphanitic groundmass contaim- 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


2226 


ing & Tew diatiuet crystala of snnidine, nepheline, brown hornblende, augite, and 
olivine, Occurs at Inge Min, near Uvalde. Unlike any other type of rock in region. 
[Another Kocvene (*) plonolite la mapped without a geographic name.] 


Named for Uvalde, Uvulde Co, 


Vail slate. 
Lower Cambrian; Quebec. 
T. H. Clark, 1934 (Geol. Soc. Am. Bull, vol, 45, No. 1, pp. 6, 10), 


Val Brilliant formation, 

Siturian: Quebec (Matapedia Valley). 

G. W, Crickmay, 19032 (Am, Jour. Sci, 6th, vol. 24, pp. 368-385). Val Rrilliont fm.— 
Series of alternately thim- and thick-bedded white and buff se, 200 ft. thick 
Cross-bedding common. Clinton fossils, Typically exposed along shore of Lake 
Matnpedia from village of Val Brilliant to NW. for 1*4 ml Overhes. Shickshock 
fin, and conformably underlies Snynbec fm.  Vosslis [Isted] 


Valcour limestone. 

Lower Ordovician; Eastern New York (Champlain Valley). 

H. P. Cushing, 1905 (N. Y. State Mus, Ball, 15), adopted the subdivisions of the 
Chazy proposed by E. Brainerd nnd H. M. Seely im ISSS (Am. Geol, voL 2, pp 
323-330), as explained under Chasy group, and proposed Valoour le for div. C, or 
Upper Chazy (which forme N, and SE. shores of Valeour Island) and Crown Point 
l4. for underlying div. B, or middle Chazy. 


Foregoing definiton is still employed by N. Y, State Survey, according to 
N. Y, State Mus. Hab. 10, 1931, by W. Goldring. 


Valdes group. 
Triassic: British Columbia 
J. A. Bancroft, 1913 (Canada Geol. Surv. Mem. 23, p. 68). 


Valdez group. 

Mesozoic and Paleozoic (?): Central southern Alaskan. 

F. C. Schrader, 1900 (U. S, G, S. 20th Ann, Rept, pt. 7, po 408-410, 413). Valdes 
aeries.—Bluish-gray and dark qtzites, nrkoses, and quarts schists, interbedded with 
generally thin beds of dark-blue or black sI., wh, mica schist (sometimes slightly 
graphitic), nodular mica schist, and some stretched cgi. May be a direct continua. 
tion of Oren group to S., but more highly metamorphosed and altered Beat ex. 
posed about Port Valdes. Extend N. over the range and to region of Lake Kiu 
tina, also down Into Copper River Basin, and to E. Fossils are indeterminate 
plant remsins, Lithology suggests Dev, or Carbf., but the series may be early 
Tert. or Crot. Thickness great. 

A. H. Brooks, 1911 (U. S. G, S. P. P. 70, p. 04). U. 8, Grant and D. F, Higgins bare 
shown (U. S, G. & Bull. 443, 1910, pp. 20-26) Oren group rests uncon. on Valdez 
group. [Valdez is approved spelling.) 

According to F. H. Moffit (1924) there is evidence to support assignment of 
Valdez group to Mesozoic, possibly Cret., at least in part. Fossils collected 
nt several places from rocks regarded as belonging to Valdez group, 
although not diagnostic, make Paleozoic age seem doubtful, There is 
evidence to support assignment of at least part of Orca group to Paleozoic, 
possibly in part as low as Sil. or Dev. Moffit excluded the greenstones 
from Orca group, being uncertain whether they belong to Orca or Valdez 
group, 

G. C. Martin, 1926 (U, &. G. 8, Bull 484). Relative sequence of Valdez and 
Orca groups is in doubt, and even validity of their differentiation has been ques 
tioned. There is very little fossil evidence on which to form opinion as to their 
uges 


Vale formation. (In Clear Fork group.) 
Permian: Central and central northern Texas (Taylor nnd Runnels 
Counties). 


J. W. Beede and V. V. Waite, 1918 (Univ. Tex. Bull 1816, p. 47). [See 1918 eatry 
under Tye fm., which name it replaces.] 
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E. H, Sellatds, 1988 (Univ. Tex. Bull. 3232, pp. 160, 176, 181). The original 
definltion of Vale fm, is here modified by Including in it at top the Bullwagon dol 
memb., which in previous repts bas been treated as a distinct fm. 


Named for old post office on Ballinger-Maverick rond, on E. side of Valley 
Creek, Runnels Co, 


Valencian series. 
A term introduced hy C, [R.] Keyes to cover the “latest pre-Cambrie sne- 
cession of volcanics and granites” in N., Mex. (See his Conspectus of 
geol. fms, of N. Mex., 1015, pp, 4, 12.) 


Valentine beds. 

Pliocene (7): Northwestern Nebraska. 

E. H. Barbour nnd H. J. Cook, 1917 (Nebr. Geol. Surv. vol. 7, pt. 19, p, 172). The 
Valentine beds are probably a lower phase than either the Snake Creek or tha 
Devil's Gulch 

E. H. Barbour and H. T. Cook, 1917 (Nebr, Geol. Surv. vol. 8, pt, IS, p. 170). The 
3 phases of Plio. in N. and NW. Nebr. are (ascending) Valentine beds, Snake Creek 
beds, und Devils Gulch beds, 

H. F. Osborn, 1015 (Am. Mus. Nat. Hist, Mem., vol. 2, pt. 1, p. 24). Valentine beds 
of Barbour and Cook, 1017, are upper Mio. or lower Pro. 

H. J. and M, €. Cook, 1953 (Nebr, Geol, Surv, Paper No, 5, pp, 42-43), Careful 
systematic collecting In région about Valentine, Nebr., by R. A. Stirton, P. O. 
McGrew, and others indicates that at least 3 faunal phases are present In that 
region, to only the upper one of which the term "Valentine" enn property be applied. 
The lower memb., of this section agrees closely with typical "Ft. Niobrara;" and 
there ia at least one distinct stage yet to be differentiated It will undoubtedly 
be shown that certain beds In Valentine region agree closely with the phase of Snake 
Creek beds, In which the type of Hesperopithecus was found (on Olcott Hill). If 
we place beginning of Illo. at first appearance of Mipperton, then tine btw. Pllo. anil 
Mio, will occur in Valentine beds 

F. W. Johnson, 3936 (Am, Jour, Sei, Sth, vol. 31, pp. 467-473). Ogniinia fm. of 
Valentine nren, Cherry Co, northern Nebr., is divisible into: (1) “enp-rock bed;" 
(2) Burge sande (name proposed for the fine-to coarse-grained sands and gravels 
containing the “Burge fauna"); and (3) Valentine beds, Latter consist of 175 

to 225 ft. of chiefly fine-crained unconsolidated gray ss», and clay beds above, and 
below of loose channel sands containing the “Valentine fauna.” ‘Type loc, on 
S. side of a drainage cut btw. the old and new rallrond grades in NEA sec, 1T, T. 
23 N, R. 27 W.. Cherry Co. Were called Fort. Níobrara fm, by Osborn, 1918, The 
"enpsroek bed" and Burge sands are lower Plo, ; the Valentine beds are transitional 
Mio.Plio, and uncon. overlie Brule (7) clay (Olig.?). {PFaunas Ilsted.] 


Valentine formation. 

Lower Ordovician (Chazy): Central and central southern Pennsylvania. 

R. M. Field, 1919 (Am. Jour. Sei. 4th, vol. 48, pp. 404, 414—117, 422 
im Pure quarry rock, 0 to DO fr. thie no evidence of stratification except under 
high powers, Occurs as lens in upper Stones River beds, Merges into overlying 
Center Hall fm, (impure ls, 15 ft. thick) and rests with sharp contact on Carlim fm. 
Thins to W., and its beds are successively replaced by upper beds of the Carlim, 
the younger of which appears to be aynchronons with the Center Hall at Bellefonte. 
Named for amall hamlet and forge near Bollefonte, Center Co. 


) Valentine 


Valentine limestone member (of Sultan limestone). 
Devoninn: Southeastern Nevada (Goodsprings region) 


D. EF, Hewett, 1031 (U. & G. B. P. P. 162, pp. 10, 14, ete). Valentine ls, memb. 

—Light-aray 18. and dol, 75 to USO ft, thick, forming middle memb. of Sultan 1s. 
Underlies Crystal Pass Is, memb. and owerlles Ironside dol, memis I» exposed E 
of Valentine mine, in sec, 23, T, 25 8, HK. 58 E. Some fossis; late Middle or 


early Upper Dev, E. Kirk says 


Valera shale. (In Belle Plains formation.) 
Permian: Central Texas. 
N. F. Drake, 1898 (Tex, Geol Surv, 4th Ann. Rept., pt. 1, pp, 421, 42€) Valera bed, 


Clay, thin to 40 ft. thick. Memb. of Albany div, Underlics Bend Mtn bed and 
overlies Jagger Bend bed. 
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F. B. Plummer aud R. C. Moore, 1922 (Univ. Tex. Bull. 2132, p 195). Valera sh 
is a middle memb. of Belle Plains fm. (middle fm. of Wichita group) Underlies 
Bead Mtn ls, and overlies Jagger Bend Is, 

This detinition is still recognized by Tex. Geol. Survey. (See E. H, Sellards, 
Univ. Tex. Bull. 3232, 1983.) 

Named for Valera, Coleman Co, 


Valhalla granite, 
Tertiary: British Columbia 
O. E. LeRoy, 1913 (12th Int. Geol. Cong. Guidebook à, p. 62). 


Vallecito conglomerate. (In Needle Mountains group.) 

Pre-Cambrian: Southwestern Colorado. 

W. Cros& and D. Howe, 1905 (U. 8. G. 8, Needle Mtns folio, No. 131). Valtecito og? 
A heavy cel. exposed on both sides of Vallecito Creek for about 1 mi. N., from S. 
bdy of quad Is better exposed on Pine River. Thickness 2,000 or more ft 
Contact (conformable) with overlying Uncompahgre fm. is shown to E. of quad, 
in Pine River drainage. The Vnllecito cel. and Uncompahgre fm. compose Needle 
Mtns group in this area, [See also under Needle Ming group.] 

For many years this fm, was classified ns “Algonkian,” but the terms 
“Algonkian system" and “Archean system" having been discarded by 
U. S. Geol, Survey the fm, is now classified as pre-Camb, 


Vallenar formation. 

Middle Devonian: Southeastern Alaska (Ketchikan region). 

A. H. Brooks, 1902 (U. S. G. S. P. P. 1, pp. 40-52, map). Vallenar series —Bluish les 
nnd calce, schists, with some black slates. Named for typicn! exposures on Vallenar 
Bay. Is Middle Dev., at least in part, according to fossils identified by Sehuehert 
Uncon. overlies Wales group, Relations to Ketchikan series undet, Has been 
mapped as broad belt on W. side of Gravina Island, but waa positively identified 
only at Vallenar Bay. 

This name is now restricted to its type area, as later work proved only small 
part of Gravina Island is composed of Dev. rocks. 

TValley limestone. 

Ordovician and Cambrian: Eastern Pennsylvania to northern Virginia 

P. Frazer, Jr, 1888 (2d Pn. Geol Surv. Rept. C, pp. 90-100, 112-144), applied 
Valley ts. und Chester Valley ls, to the "Siluro-Cambrinn " Is.” of Chester Co., Pa 
map accompanying this rept. 

Same as Shenandoah Is. of subsequent repts, which has been subdivided 
and discarded in many arens. 

The Is. of valley of Va, was described by W. B. Rogers in repts as early as 
1839 

Named for Great Valley of Appalachian region, of which Shenandoah 
Valley is a part. 


{Valley Forge quartzite. 
Lower Cambrian: Southeastern Pennsylvania (Philadelphia region). 
F. Bascom, 1904 (Am. Jour. Sci, 4th, vol. 17, p. 143), used Valley Forge and Edge 
Hitt qtzite (Lower Cambrian) in tables. 


Same as Chickies qtzite, older name. 


Valley Head sandstone. 

Upper Devonian; Eastern West Virginia (Randolph County). 

D. B. Reger, 1928 (Am. Jour. Sci., 5th, vol. 15, pp, 50-57). Valley Heed ss —Partly 
greenish brown and partly reddish brown, thick-bedded, with sh. streaks; partly 
Tipple-marked and having occasional Small white quartz pebbles. Marine feasila 
and tree trunks. Thickness 50 to 100 ft. Included in Chemung serie Separated 
from underlying Elkins ss. of Chemung by 650 to 750 ft. of sh. and sss., and from 
overlying Hendricks ss. (top div. of Chemung) by 300 to 325 ft. of shales and ase 
Good exposures nt village of Valley Head, Randolph Co. 
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Valley Heads moraine. 
Name applied to a Pleist. moraine in southern central N. Y., extending from 
Pa, line to Mohawk Valley, Appears to be nongeographic. (See H, L, 
Fairchild, Geol, Soe. Am. Bull, vol. 43, No. 3, pp. 627+, 1932.) 


Valley Spring gneiss, 

Pre-Cambrian (Linno series): Central Texas, 

T. B, Comstock and E. T. Dumble, 1890 (Tex. Geol, Surv, Ann. Rept., pl. 3, pp. Ivi, 
274). Valley Spring.acrics Acidic and basic mica and hornblende schists, forming 
basal div. of Fernandan system, Underlies Iron Mtn serica and overlies Burnetan 
system 

B. Paige, 1011 (U. S. G. S, Bull. 450, pp. 15-23) Valley Spring gneiss.—Dominantly 
acidic seriea, of light color, containing some altered Is. and bands of basic dark 
material Lower fm. of Llano series in Llano and Burnet Counties Grades, by 
transition zone, inte overlying darker base Puckkaddle schist. [Adopted definition.] 


Named for Valley Spring, Llano Co, 


Valley Springs formation. 
Miocene: Northern Culifornin (Mokelumne River Basin). 


A, M. Viper, H, 8, Gale, nnd H. E, Thomas (U. S. G. S. W. S. P. 780, in press) 
Valley Springa fm —Pomice and fine siliceous ash, with much greenish-gray clay 
and some vitreous tuf, glasey quarts sand, egl.; commonly well bedded; derived 
Jurgeiy from rbyolitic ejectamenta thrown out in high Sierra Nevada, Thickness 
15 to D25 ft. Uncon. uwnderlles Mehrten fm. and uncon, overlies Ione fm. as 
restricted. by V, "P, Allen in 1929. The Valley Springs fm, is “Ione clay rock or 
tu," forming upper memb, of lone fm. (Eocene) as originally defined, bat is now 
known to be of Mio age. Named for exposure on W., slope of Valley Springs Peak, 
14% mL NW. of town of Valley Springs, near center of vec, 11, T, 4 N, BR. 10 E 


Valleytown formation. 

Lower Cambrinn: Western North Carolina, eastern "Tennessee, and central 
northern Georgia. 

A. Keith, 1907 (U. 8, G. 5S, Nantalala folio, No, 143, p. 4). Volleytown fm.—1n the 
main consists of mica schist and [fine banded gneiss in vicinity of Valleytown 
and basin of Valley River, Northeastward to Nantabaln River the amount of 
metamorphiam becomes less. Mica schist gives way to mica sl. and argill 8L, 
and gneiss to graywacke and feldspathic sa, The mica schist passes downward 
into Brasstown schist, and individual layers of each fm. cannot be distinguished 
from those of the other. In same region numerous beds of coarse gtzite and gray- 
wacke nre to be seen Near [liwaseee iver the number and thickness of coarse beds 
are considerably less, and bdy separating this fm. from Brasstown schist tse very 
dificult to draw At great bend of Nontabala River the amount of coarse matè- 
rial is very small and slates predominate. In each direction from that point the 
slates become less and less prominent. Thickness 900 to 1,200 ft. Underllesa 


Murphy marble 
Named for exposures in vicinity of Vulleytown, Cherokee Co,, N. C. 


Valmeyer series, 

R. €. Moore, 1933 (Historical geol., pp. 261-264).  Valmeyer series 1s name proposed 
by J. M. Weller and A. H, Sutton to include beds from Osage group to top of Ste. 
Genevieve Is, nnd strata of equiv. age, Name is derived from southern IL, where 
the rocks of this series are well exposed 


Valmonte diatomite member (of Monterey shale). 

Miocene Capper): Southern California (Palos Verdes Hills). 

Ww. P. Woodring, M. N. Bramlette, and R. M. Kleinpell, 1086 (A. A. P. G. Bull, 
vol. 20, No, 2, p. 143). Valmonte diatomite memnb.—Middle memb, of Monterey 
eh, in Palos Verdes Hil. Is chiefly diatomite and diatomaceous ilt or clay. 
Estimnted thickness 750 ft, Overiies Altamira xh. memb., and underlies Malaga 
mudstone memb. Type region is E. of Valmonte dist, where upper part is well 
exposed in quarries of Dicalite Co. Is upper Mio. 
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Valparaiso morainic system. 
Pleistocene (Wisconsin stage): Western Michigan, northwestern Indiana, 
northeastern Illinois, nnd eastern Wisconsin. Shown iu part on moraine 
map (pl. 32) in U. 8. G. S, Mon. 52, and In part on moraine map in P. P 
106, Named for Valparaiso, Ind. 


Valverde flags. 
Upper Cretaceous (Gulf series): Southern Texas 


E. T. Dumble, 1892 (Geol. Soc, Am. Bull, vol. 3, pp. 22 0). Valverde ffags.— 
Grayish white laminated to flüggy 188, separated into bands by laminated clays 
Contain Inocerami, Thickness 600 ft. Busal fm. of Upper Cret Overiies Vola 
Is. and underlies Pinto Iw, Correlated with Magle Ford shnles. Named for Val 
Verde Co., In which they form bluff« [along Rio Grande] 


Vamoosa formation. 

Pennsylvanian : Central Oklahoma (Seminole County). 

G. D. Morgan, 1924 (Bur. Geol [Okla.] Bull. 2, pp. 125-128, pis. 3, 27, and mat 
Name was also used by Morgan, but not defined, in Okla, Geol, Surv. Cire. 12, pl. 
and p. 15, 1923) Vamoosa fn—About 230 ft. of chert cgis, mnssive cotree red 
and brown sss., nnd red shales, underlalw by about 50 ft. of dark sh. that might 
easily be mapped as n separnte fm. The clastic material is finer near top, and red 
coloration is there less pronounced, The fm. contains a greater thickness of chert 


cgis. than does any other fm. of aren. The chert fragments are mostly angular 
No fossils found, and probably none are present in the clastic beds, but the basni 
dark wh. is very probably foswiliferous, Overlies Belle City 1s, and underlies Ada fm., 
which overlaps it 
D. A. Green, 1936 (A. A, P, G. Bull, vol, 20; No. 11, pp. 1454, 1455, 1459), reported 
that N. of Stonewall quad. 225 ft. of “unclussitied nonconglomeratie shales aud sx." 
fin. from Belle City Is, and that Varnooms fm. is there overlain 


separate Va trices 
by Decr Creek memb. of Pawhuala Is, 


Named for exposures about 44 mi. E. of village of Vamoosa, Seminole Co, Is 
typically developed on main round btw. Sasakwa and Konaw. 


Vamos Vamos beds. 
Oligocene ar Miocene: Panama, 


B. Howe, 1908 (Am. Jour, Sel, 4th, vol. p. 219) [Assigned to Olig, but < 
Schuchert, 1925 (Tist, geol AmntHülenn-Carlbbenn region, p. $54), nein] thas 
beds to middle Mio] 


Vanalta sand. 

An oil-producing sand, 5 to 15 ft. thick, in basal part of Kootenai fm. (Lower 
Cret.) in Border-Red Coulee oil field of NW. Mont. and SW. Alberta. Te is 
a fino- to medium-grained gray quartz sand, containing thin laminae of 
black sh. and small amounts of pyrite, and forms the upper eastward- 
extending tongue of Cosmos sand, Is separated from lower part of Cosimos 
sand by 10 to 15 ft. of gray-green pyritie siltstone. Named for discovery 
well. 


Van Buren formation. 

Lower Ordovician (Beekmantown) : Southeastern Missouri. 

H, 8, McQueen, 1930 (Insoluble reelducs as a guide in stratigraphle studies, Mo. Bur 
Geol. and Mines, separate). Van Buren Jm. "The name Gasconade haa been applied 
to the cherty dol. beds lying btw. Gunter 88. memb, at bs and overlying Koubldoux 
fm. Ulrich believes, however, that two fms. occupy this interval, 
he has retained name Gasconade fm.. but for lower part he hus proposed Van Huren 
In recent eld work Bridge (Geol of Eminence Cardareva quads, Mo. Bur. Geol 
aud Mines, 2d ser. wol In preparation) has used Van Buren to designate a faunal 

4. mimi. aod a wellaletined oolite bed in the Gasconade 


nnd for upper part 


memb. lying ubove Gunter 
Subsurface studies by writer indicante that the Mo, fms. may be distinguished on 
basis of their insoluble residues, and in this paper they sre deseribed separately 
Base of Van Buren fm, ls marked by à aa. memb Ulrich believes this ss. is older 
than true Gunter and for that ronson hns proposed for it the name Van Buren sa. 
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The present study would Indicate, however, that the sa. ja traceable in drilling over 
wide arene. As it occuples strat. position of Gunter memb., that name ts retained 
in this paper, This s3. ia absent at many localities, bot in S. part of State it bas a 
known thickness of at lenst €0 ft Locally it comtains large amount of dol The 
Van Buren consists of dol, finely crystalline, dark bluish gray, often granular, with 
white dense porcelainiike and oolitie chert, Thickness of beds above Gunter ss. 
memb, 36 to 235 ft. The Van Buren is uncon. overlain by Gasconade fm. as here 
reatricted and uncon, underlain by Proctor dol, from which it ia distinguished, in 
absence of Gunter ss, memb., by faet that the Van Buren Is eherty aod the Proctor 
ia noneherty. The character of the chert in the Van Buren is such that it can also 
be distinguished from overlying cherty Gasconade fm. restricted The dolocastic 
chert is found only fn lower 50 to 75 ft. of the Van Buren. The Van Buren com- 
tains siliceous oolite and oolitic chert in abundance, Above the dolocaatic chert 
memb., the chert Is more translucent, while below jt the chert ig denser and marked 
by quartz veinlets and incrastations, The Gasconade chert is much darker than ony 
similar material in Van Buren or Eminence, 

C. L. Dake, 1930 (Mo. Bur. Geol, and Mines, vol. 23, 2d ser., p. 187). Van Huren fm 
does not outerop in immediate vicinity of town of Van Buren [Carter Co.], which is 
built on Eminence fm. Nearest exposures are on tops of nearby bills, and no good 
sectiona are known anywhere in vicinity. But since name bns appeared in print it 
doong not seem wise to attempt to substitute another, 


Vanceburg black shale. 
Mississippian: Northeastern Kentucky. 
E. Orton, 1550 (Review of strat. geol. of enstern Ohlo, p. 21, table) Vanceburg black 
sli., 16 fi. thick, ise Berea [Sunbury] ah, of Ohlo and Orangeville sh, of Pa. 


Probably named for Vaneeburg, Lewis Co, 


Vanceburg sandstone member. 

Mississippian: Southern Ohio and northern Kentucky. 

J. E. Hyde, 1915 (Jour, Geol, vol, 23, pp. 656, 657, 665, 758, 763, 768), Vane burg ss. 
memb, of Cuyahoga fm.—Best developed in vicinity of Vanceburg, Kyn and Buena 
Vista, Ohl Here memb. lx about 150 ft, thick, and on whole the sss, are thicker 
than intervening shales. To N. and E. the shales become relatively more important, 
and at Bainbridge they form much the larger part of memb, These s give place 
by transition to the ghales of Scioto Valley sh. facies of Cayahoga fm. [Cuyahoga fm 
of Hyde inelodes lower part of Black Hand fm.] Underlles Churn Creek memb, of 
Cuyahoga und overlies Rarden memb, of Cuyahbogau, 


Is a part of Black Hand fm. of Prosser and other geologists. 


Vanceburg sandstone facles, 

Mississippian: Southern Ohio and northern Kentucky. 

J. B. Hyde, 1915 (Jour. Geol, vol 23, pp. 457, 759-703). Vanceburg sa. facies of 
Cuyahoga (m. of southern. Ohio.—Bparlngly fossiliferoum sas. of different type from 
those in the esl area Includes (descending): Churn Creek memb., 50 to 100 ft. ; 
Vanceburg ss. memi, 150 ft. ; Rarden sh, memb, 514 to 58 ft. ; Buena Vista memb., 
1 to 30 ft. ; Henley sb, memb., 5% to 226 ft. Best developed in vicinity of Vance- 
burg, Ky., aod Buens Vista, Ohio. 


Corresponds to Cuyahoga fm, and lower part of Black Hand fm, 


Vancouver series, 
Triassic and Jurassic: British Columbin. 
G. M. Dawson, 1887 (Canada Geol. Surv, Rept. 1886, pp. I0B, 20B, 41H). Vancouver 
series, Trinssic, B. C, 


" by some geolo 


The rocks in Alaska that have been called "Vancouver seri 
gists are now considered to be Mesozoic or older. Late repta of Canada 
Geol. Survey assign Vanconver series of B. C. to Jurassic and Triassic, 


tfVuncouver group. 
Upper Cretaceous ; Southwestern British Columbin (Vancouver Island) and 
northwestern Washington (Sucia and Waldron Islands}. 


C. A. White, 1889 (U. 8 G. 5. Boll, 51, p. 33), Prof. J. S. Newberry, of Columbia 
College, N. Y, has placed in my bands for investigation a collection of Cret. fos- 
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uils from some of small islands at S. end of Gulf of Georgia, adjacent to Vaneourer 
Island. The islands from which these fossils came are Sucha, Waldron, and Sheep 
Jack, The fossils all belong to same fm., which is identical with the conl-bearinz 
fm. nt Comox and Nanaimo, on Vancouver Island, which I shall designate Vor 
couver group, Although this fm. is paleontologically equiv., at least Im part, to 
Chico of Calit., I prefer to use for it local name Vancouver group 

C. A. White, 1891 (U. S. G. 5. Bull. $2, p. 194). When 1 proposed Vancouver group 
for Cret. strata I overlooked fact that G. M, Dawson had in 1886 applied that 
name to rocks which he regarded ns Triassic and had suggested Nanaimo group 
for the Upper Cret. strata in question, (Canada Geol, Surv, Rept, 1886, p. 10B.) 
Subsequently (Am. Jonr, Sél, vol, 39, 1890, pp. 180-183) Dawson confirmed his 
selection of Nanaimo group for these Cret. strata and briefly discussed their rela 
tions and characteristics, I have therefore abandoned Vancouver group for the 
Upper Cret. strata of Vancouver dist, and adopted Nanaimo instead. 


Vanderburg sandstone. (In Henshaw formation.) 

Pennsylvanian; Western Kentucky (Webster County), 

L, C, Glenn, 1912 (Ky. Geol, Surv, Rept, Prog. 1910 and 1911, p. 26) Vandersburg 
49.—Fine-crained variable ss, possibly 25 ft. thick, in middle of Dixon [Henshaw ] 
fm, in Webster Co. 

L. €. Glenn, 1922 (Ky. Geol Surv. ser, 6, voL 5, p, 119) Vanderburg o¢—Medium 
Lo coarse-grained, nsunlly soft ss, 10 to 60 ft. thick. Underlica Mount Gllead 
&hales and overlies Bald Hill shales. N, and NW, of Cateaville and at Mount 
Plensant Church it lies close above Dixon s* and hus probably cut out most of 
iud Hill ahalea.  Underlies crest of ridge on which Vanderburg is located 


Named for Vanderburg [correct spelling]. Webster Co. 


Vandever shale, (In Lee group.) 

Pennsylvanian: Central Tennessee, 

C. Butts, 1916 (Tenn, Geol Surv. Hes, of Tenn, vol, 6, pp. 107—110) Vandever 
4Ah.—BSomewhat ferruginous sandy nnd clay sh. with heavy ss. beds in lower halt 
Thickness 200 ft, Underlies Rockcastle ss, and overlies Bonalr sa, 

C. Butts nnd W. A. Nelson, 1925 (Tenn, Dept, Ed, Div. Geol, Bull, 33D, pp. 14-16, 
pl. 4), stated that Lantana cosl is at or near base of Vandever sh. and Morgan 
Springs cowl is neat top. 


Named for exposures at Vandever, Cumberland Co. 


Van Dusen sand, 
See Van Duzen sand, the correct spelling. 


Van Dusen sand. 

Name applied to a thin cule. (occurring in & series of gray and black 
shales and Iss.) that lies 500 to 600 ft. below top of Quadrant fm. in 
paris of Musselshell, Fergus, and Garfield Counties of central Mont. (in 
Cat Creek anticline, Devils Basin dome, ete.). Lies at depth of 1,120 to 
1,2230 ft. Is pay sand in first well put down in Devils Basin, which was 
drilled by Van Duzen Oil Co. in Dec. 1919. (See U. S, G. S, Bull. 7568, 
1927, pp. 68-69.) 

See under Meath fm., H. W. Scott, 1985, 


Van Etten, 

Upper Devonian: Central southern New York (Chemung and adjacent 
counties), 

H. S. Williams, 1907 (Jour, Geol, vol 15, pp. 07, 108, 109). Van Biten sone of 
Tropidoleptua included in Enfield sh. memb. of Nunda fm. Transferred from 
Chemung, 

H, & Williams, 1909 (U. S, G. 8. Watkins Glen-Catntonk folo, No. 169, p. 9), In NE. 
corner of Watkins quad. the uppermost 100 ft. or more of Enfield sh. memb, œn- 
tains first TYopidoleptus fauna, traces of which fauna are seen in rocks exposed 
along railroad cuts at Van Etten (Chemung Co,]. 
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K. E. Caster, 1933 (Geol. Soc, Am. Bull, vol. 44, No, 1, p. 201) 
Senecan series i 
Ithaca-Enfield group of fms.: 
üthaean-Enfeld facies group): 
(Enfield facies subgroup) : 

Van Etten memb., 200 ft Presumably of West Hill age; in 
cludes Ist Tropidoleptus zone nt its base and grades into 
the “transition beds" of Chenango Valley, 

Grimes (7) ss. memb., 100” ft 

Hatch sa, memb, SOO ft, 

G. H. Chadwick, 1938 (Pan-Am, Geol, rol. 60, No. 4, pp, 99, 285). To E. the En 
feld ia divisible into 3 members (descending): Van Biten ah, ("ürst "ropidoleptus 
zone"), Jutland memb, und Kattel sh, "The Van Etten underlies Cayutm memb, 
of Chemung fm. 

G. H, Chadwick, 1935 (Am, Mid. Nat, vol. 16, No, 6, pp. SON, S02). To E. the 
Enfield splits into (descending): Van Etten (“Firat "Tropidoleptus") zone, Juliand 
zone, nnd Kattel ("Lceiorhymehua globuliforme”) sone. 


Van Horn sandstone, 

Cambrian (Upper): Western Texas. 

G. B, Richardson, 1004 (Univ, Tex. Min. Surv. Bull. t, p, 28), Yan Horn fm—Mas 
sive course red ss, and cel. im red valley NW. of Van Horn and in southern Diablo 
Mtns. Thickness 0 to 500 or more ft, No fossils, but tentatively assigned to 
Camb, Probably younger than Bliss sx. Unecon, at hase Merges upward into 
varicolored ss, and white cale. ss, containing enrly Ord. (uppermost Calciferous) 
fossils, 

G., B. Richardson, 1908 (Am, Jour. Sei, 4th, vol pp. 476-477), correlated Van Horn 
ss. with Bliss ss, and assigned both to Upper Camb, 

G. B, Richardson, 1914 (U. S. G. S. Van Horn follo, No. 194). Lower 475 ft. of 
Van Horn #3. is reddish ss, and cgl., changing upward to varicolored, yellowish 
nnd white ss.; upper 55 ft. is massive white ss. Unscon, underlies El Paso ls 
(which also includes some massive white sss, near base) nnd uncon, overtica 
Algonkian (7?) Millican fm. 


Named for Van Horn, El Paso Co, 


Vanhornaville sandstone. 

Silurian (Niagaran): Central New York. 

G. H. Chadwick, 1918 (Geol Soc. Am. Bull, vol 29, pp. 327-268) Vanhornaville 
s8.--Red coarse hematite-quarts mixture, exposed at Vanhbornsrille [Herkimer Co.]. 
Thickness 20 ft Fossils [listed] Underlles Herkimer ss. and overlies BSauquolt 
bede. [Is a memb, of Clintou fm,} 


Vann sand. 
A subsurface sand, of late Penn. (7?) age, in central northern Okla. In 
Perry pool, Noble Co., it lies at 1,587 ft. depth and is 8 ft. thick, the 
Ragan sand lying at 1,805 ft. and the Tonkawa at 2.714 ft, 


*+Van Nest Gap gneiss. 
PreCambrian; Northern New Jersey, 
N. E, A, Minds, 1921 (Am, Jour. Sci, Sth, vol 1, pp. 3 364), Vun Nest Gap 
gnets—An nlknli-quartz syenite gneiss; a rather course, even-crained rock of dark 
france, Occurs at Van Nest Gap, 


crayieh-green color and fresh unweathered appes 
near Oxford Furnace, Warren Co. Its chemical and lithological characters closely 
resemble those of certain phases of Byram gneiss, and the rock is therefore 
tentatively assigned to that group. Exact gvol relations of Van Nest Gap rock 
nre unknown, but chemical composition places it with dark-colored variety of 
Byram gneiss. 

In U. S. G, S. Raritan folio, No. 191, 1914, the gneiss around Oxford Furnace 


was mapped as Byram gneiss. 


Vanoss formation. 
Pennsylvanian: Central southern Oklahoma. 


G, D. Morgan, 1924 (Bur. Geol. [Ok1a.] Bull. 2, pp. 188-187, pls. 
Vanoss fm.—Alternating s38., cgis shales, and a few thin las., all arkoaic, some sss 
80 arkotic us at first glance to be mistaken for granite, The sse, are loss prominent 


27, and map) 
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in upper part than near base Shales generally of light color, ranging through 
shades of green and gray; some red shales also present, Rests on nonarkosic Ada 
fm. and is overlain hy atkosic Stratford fm. Is basal fm. of Pontotoc terrane 
[group]. ‘Thickness 250 to 650 ft. Fossil plants and shells, Named for exposures 
in Vanoss, Pontotoc Co, 


Vanport limestone member (of Allegheny formation). 
Pennsylvanian: Western Pennsylvania and Maryland, eastern Ohio, and 
northern West Virginin. 
I. C. White, 1878 (2d Pa, Geol. Surv. Rept. Q. pp. 60-66). Ferriferous ls. (Vasport 
le.).—Maszive Is., fossiliferous, 1 to 15 ft, thick Overlain by Buhratone iron oc 
Lies $0 ft. below Kittanning ss, and sh. nnd 25 to 55 ft. above Clarion conl 


Named for exposures at Vanport, Beaver Co., Pa. 


Van Schaick. 
Middle Ordovician: Eastern New York (Mohawk Valley). 
it. Kuedemann and G. H. Chadwick, 1925 (Sel, n. s., vol. S1, p. 400). Van Sohaick 
introduced for lowest Snake Hill or zone of Climacegraptus eaudatus in Mohawk 
Valley. 
Vanuxem, 
Name applied to a Pleist, glacial lake in central N. Y. (See H, L. Fairchild, 
Geol. Soc. Am. Bull, vol. 48, No. 3, p. 615, 1932 


Van Wert stage. 
A name applied by W. H. Sherzer (Mich. Geol. Surv., vol. 7, pt. 1, 1900, pp. 
133-135) to the stage of the ice at the time the Defiance moraine of Ohlo 
and Mich. was depositexl. 


Vaquero sandstone. 
See Vaqueros ss 


Vaqueros sandstone. 
Miocene (lower): Southern California (Salinas and San Jouquin Valleys). 


H, Hamlin, 1904 (U, S. G. 8S. W. 8 P. 89). Vaquero ao—Rather coarse, uniformly 
gray, white, or light-yellow quartzose 8S., with an occasional stratum of granitic 
pebbles, In Salinas Valley it is a well-defined fm So far as observed in this 
reglon it rests uncon. on Basement complex and on stratified terranes older than 
Neocene, being thus in this locality the oldest known memb, of the Neocene, but 
In other localities Neocene fms, are found below Vaqueros ss Is of great thickness 
along E. slope of Santa Lucia Range, especially in Loe Vaqueros Valley, hence 
the designation proposed by writer for this series of [Lists fossils Loa 
Vaqueros Crech is shown on Hamlin's map. It is in Mont y Co] 

B. L. Clark, 1020 (Geol. Soc. Am. Bull., vol. 41, pp. 751-770). Faunas of Vaqueros 
and Temblor horizons have always been found in same Sequence, and though they 
are very different they oceur in similar facies of deposition (arkosic ss). "To N 
the Temblor ia conformable on underlying Vaqueros; in southern Calif, there Is well 
marked uncon, btw, them 

H. G. Schenck, 10385 (A. A. P. G. Bull, vol. 19, No. 4, pp. 521-524). Vaqueros fm 
hag not been adequately defined as strat. unit and its early Min. age is an assimp 
tion, Lower part of type Temblor is—upper part of Vaqueros at ite type loc 
{Long discussion. Suggests Vaqueros group.) 


The present accepted definition of Vaqueros ss. Is for oldest known Mio. 
deposits in southern Calif, which range In thickness from DOO to 6,000 or 
more ft, and which contain the Turritela inezana faunn. In Santa 
Cruz Mtn region the Vaqueros is uncon, underlain by San Lorenzo fm., of 
Olig. nge. In Coalinga and neighboring districts it is uncon. underlain by 
Kreyenhagen sh, of Eo. and Olig. (?) age. In Ventura and Los Angeles 
Counties it is underlain, in places uncon., by Sespe frin., of Olig. and 
Mio. (?) age. In Salinas Valley region it is conformably overlain by 
Monterey (4Salinas) sh. In NW. part of Kern Co. it is overlnin by 


Monterey (Maricopa) sh. In parts of Ventura and Los Angeles Counties 
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it is overlain, probably conformnbly, by Topanga fr, which is char- 
acterize! by Turritella ocoyana fauna. Vaqueros ss, seems now to 
generally be considered as in part at least older than Temblor ss. or 
Turritclta ocoyana zone, The U. S. Geol. Survey formerly included it in 
Monterey group, but that usage was discontinued in 1935. (See under 
Monterey group, also under T'emblor ss.) 


Named for exposures on Los Vaqueros Creek, Monterey Co. 


Varennesic period, 

C, [R.] Keyes, 1914 (Iowa Acad. Sci. Proc., vol. 21, p 201), “A term proposed to 
take the place of A. C. Lawson's name Ontario, which bs preoccupied. Is the old 
French designation for Ontario Province. Is probably not coextensive with term 
Loganian series," 


Vashon drift. 

Pleistocene (Wisconsin): Western Washington (Puget Sound region). 

B. Willis, 1898 (Geol Soc. Am. Bull, vol, 9, pp, 111+) Fashon till.—Prevailingly 
sandy loam and coarse rounded gravel deposited by Vashon glacier and repre 
enting latest occupation of Puget Sound Basin by the northern ice tongue. 
Occurs typleally, but not heavily, on Vashon Island. Is underlain by stratified 
blue clay along plateau face on E. side of Duwamish Valley. 

EB, Willis and G, O, Smith, 1899 (U, S, G. S. Tacoma folio, No, 54), gave thickness 
of Vashon drift as 1 to 100 ft. 


Vashon glacial epoch. 
Pleistocene: Western Washington. 
B. Willis, 1898 (Geol. Soc, Am, Boll, vol 9, pp. 111-4). Vashon glacial epooh— 
Latest glacial epoch of Wash. Includes Steilacoom fm., Vashon till, Osceola Lill, 
rravelx, Separated by erosion uncon, from preceding 


Osceola clays, and Douty 
Puyallup interglacial epoch. 


Covers Wisconsin time and some pre-Wisconsin deposits, 


Vasquez series. 

Miocene(*?): Southern California (Los Angeles County). 

R. P. Sharp, 1835 (Pan-Am. Geol, vol. 02, No. 4, p. 214), In Ravenna quad. 18 ml. 

E. of Raugua, 9,000-- ft. of early Tertic fangls, and 4,000-- ft. of curiously inter- 

bedded basalts are exposed, They He uncon. on prelertic basement and uncon 
under Mint Canyon fm. (upper Mio.). For this group of rocks Vasques seriea 
is suggested, replacing "Escondido series," preoccupied, The upper part of section 
contains local occurrences of fine silty lacustrine beds. [Derivation of name not 
stated. ] 


Vassalboro sandstone. 

Silurian: Central southern Maine (Kennebec County). 

E H. Perkins and E, S. C, Smith, 1925 (Am. Jour. Sci, 5th, vol, 9, pp, 204-228) 
A series of fine-grained sss., well exposed in town of Vassalboro. Typically the 
Vaasatboro ss, is n massive blulsh-zray s& Locally it is recrystallized and becomes 
n qtrite, and the shales associnted with the qtzite become altered to blotite schist. 
Often pyritiferous, In vicinity of China Lake the sss, terminnte adjacent to 
Branch Pond gneiss, but no evidence found that they grade into each other 
Vassalboro ss. grades into Waterville shales through n series of transition beds 
consisting of interbedded shales and ssa, [Do not state in which fm. the tranal- 
tion beds are included.) No fossils, but relation to Waterville sh, Indicates they 
are of about same age—mid-Silurian, 


On 1933 geol. map of Maine, by A. Keith, these rocks nre mapped as 
Silurian. 


Vaucluse zone, 
Pre-Cambrian: Northwestern South Carolina. 
E. Sloan, 1905 (8. C. Geol. Surv. geognostic map of 8, C, advance coples ; published 
In 1908, in Catalogue of mineral localities of S. C, & C, Geol. Surv. ser. 4, Bull, 2) : 
1907 (Summary of mineral resources of S. C, pp. &, f, 12). Vaucluse zone 
(Archean) —The Vaucluse area is bounded on NW, by Edgetleld-Chesterfleld sone; 
151627°—38——43 
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on BW. by Savannah River; the delimiting line on SE. is highly irregular by reason 
of variable distribution of overlapping coastal plain sands; the line which inter 
ruptedly connects the tongued projections of this area on SE. beginning near 
Hinmburg, extends by Vaucluse, Miles Mill, Fox Bridge (Chinquepin Creek), Quat- 
tlehaum Mill (Lightwood Creek), thence by Red Bank Creek to Granby; beyond 
whieh this fm. is obscured to Granny's Quarter, whence it is successively observed 
nt old Sumter Quarry, nt Taxehaw 40-acre Rock; and at N., C. line, near Great 
Pe» Dee River. The rocks comprise granite, zgranite-znejss, gmnebssodd slates, mica 


schists, hornblende slates, qizite, and kaolinized schists. 


Named for exposures at Vancluse, Aiken Co. 


Vaurial formation 
Ordovician: Quebec (Anticosti Island). 
W. FL. Twenhofel, 1920 (Geol Soc, Am. Bull, vol, 31, p. 209), and 1021 (Canada 


Geol, Surv. Eull. 33, pm 4, D). 


Veale sand 
A subsurface sand, 20 ft. thick, lying near base of Marble Fnlls Is, of 
contral Tex, Was first found in Venle well, 8, of Caddo, Stephens Co 


Vedder greenstone. 
Carboniferous (7): Southwestern British Columbian ood central northern 
Washington. 
K. A. Daly, 1912 (Canade Geol Surv., Dept. Mines Mem, 328, maps 16 and 17) 


[Mapped on Vedder Mtn, B. €.] 
R. A. Daly, 1913 (Canada Dept, Int, Rept. Chief Ast. 1910, vol Z, p. 522! 


Vedder sand, 

A name that hag been applied to coarse productive sands, 40 to 85 ft. thick, 
lying nt nv. depth of 1,400 ft. below top of what is loosely identified 
as Temblor fm. (Mio.) in Mount Pozo oil field, Kern Cos Calif. Appar- 
ently named for Vedder oil wells. (See V. H. Wilhelm and L. W. 
Saunders, Calif. State Min. Bur, vol. 12, No. 7, pp. 8-9, 1927.) In 1953 
(Calif, Oll Fields, Div. Oil and Gas, vol. 19, No. 2, p. 18, pl. 2), A 
Diepenbrock stated that lower memb. of lower part of [so-called] Tem- 
blor fm. in Mount Poso oil field is known ns Vedder sand, which has 
thickness of 290 to 750 ft, and directly underlies Jewett silt memb. of 
the Temblor [so-called]. He divided his Vedder sind memb. into upper 
Vedder zone, Vedder silt, and lower Vedder zone. 


Vedder silt. 
See under Vedder sand, 


Velasco formation. 
Upper Cretaceous: Mexico (Tampico embayment). 
J. A. Cushman and E. A. Trager, 1924 (Geol, Soc. Am. Bull, vol. 35, p. 100). 


Venango group. 
Venango oil sand group. 
Venango stage. 
Venango monothem. 

Devonian or Carboniferous: Northwestern Pennsylvanin. 

J. EF. Carll, 1880 (2d Pa. Geol. Surv. Rept, Lh, Atlas, pl. 11). Venango oil sand 
group (No. 7), 350 ft. Unieriies Crawford (Mendvill¢] ahales and is separated 
from underlying Warren oll group by 300 to 350 ft. of shales and thin sss 
Consists of (descending) : (1) First w*,; (2) sh.; (3) Second ss.; (4) sh.; (5) 
Stray sand; (6) (7) Third ga. 

L €. White, 1881 (2d Pa. Geol. Surv. Rept. Q, pp. 99-116). Venango oit sand 
group (also Venango group) —Consista of (descending): (1) Venango Upper $8. 
(First oil sand) [Woodcock aa. of Chadwick, 1925, according to Chadwick], 20 ft. of 
sandy shales or flags, with no coarse or pebbly strata [in Erie and Crawford 

Counties]; (2) Venango Upper shales [Saegeretown sh. of Chadwick, 1925], 90 
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to 100 ff, of pale-blue wh. with oceasional thin sandy layers, which sometimes 
thicken into sandy flags, prevailing fossils of Chemung types; (3) Venango 
Middle ss. (Second oil sand) [Millers ss, of Chadwick, 1025], 20 ft. of soft 
shales with sundy shales or fngstone layers, but nowhere is It a ss. mass and 
there are no layers of pebbles; (4) Venango Lower shales [Amity sh, of Chadwick, 
1025], 140 ft. thick, eousiating of 15 ft. of red sh. underlain by 125 ft. of blue 
*h.; (5) Venango Lower ss. (Third oil sand), 30 ft. thick and=LeBoeuf cgl. "I am 
disposed to regard Venango group as upper Chemung.’  Underles Riceville sh., 
whieh contains Chemung fossils, [Chadwick's names in brackets above nnd their 
equivalents were given in Geol Soc. Am. Bull, vol 36, pp. 455—404, 1925.] 

G., H, Chadwick, 1928 (Geol Soc, Am. Bull, vol. 34, p. 69), showed Venango group 
included all beds btw. bese of Riceville sh, down to base of Le Boeuf ss, and 
assigned tt to Bradfordian. He repeated this classifiention in 1024 (N. Y. State 
Mus, Bull. 251, p. 157) and 15 (Geol. Soc Am, BulL, vol. 36, p. 464), when he 
divided Venango group into (descending) Wootleock, Suegerstown, Millers, Amity, 
ond Le Boeuf. 

K. E. Caster, Feb, 1933 (Geol Soc. Am. Bull, vol. 44, No. 1, p. 203). Venango 

group (delimited "Conewango" group), divided into (descending) : (1) Riceville fm. 

[restricted], including Oswayo sh, mem). (lower 'Riceville") : and (2) Cattaraugus 

fm.. including (descending) Woodcock ss, memb. (Venango Ist ol, Tuma cgl), 

Saegerstown sh. memb., Millers ss. memb. (Venango 2d oil “B"), North Warren 

sh. memb, (in midst of the Salamanca), Watson as. memb, (Venango 2d ' A"), 

Amity sh, and Panama egl, memb, (Le Boeuf, Venango 3d oll, Wolf Creek). 

Underlies Bmethport sh. memb, (upper part of *Hiceville") of Knapp fm. and 

overties Chadakoin fm. of Chemung group. 

H. Chadwick, Oct., 11 (Pan«Am. Geol, vol 60, p. 195), assigned Conewango 

of Butis to Dev, and divided it into (descending) Riceville sh, restricted, Wood 

cock, Sacgerstown, Millers, Amity, and Panama, On p. 197 he stated: White 
limited hia Venango fm. to the 3 sands and thelr 2 included shales, But his 
description of Riceville sh., next above these, shows its essential identity with 
them. ‘Therefore 1 proposed to expand Venango to include Riceville, being then 
oncertain as to eventual limits of Mr. Butts’ Conewango fm., defined as covering 

Venango and Riceville. Now that we find scope of Conewango to be correct we 

must apply that name to the enlarged croup 

K. E, Caster, 1934 (Bulls, Am. Pal, vol. 21, No. 71), included In bis Venango stage 
(Venango monethem) all bets btw. base of Riceville and base of Panama cgl, and 
treated the Riceville ns n distinct "stage" He assigned the beds to Dev, 

G. H, Chadwick, 1955. (Geol. Soc, Am. Bull., vol, 40, No. 2, pp, 325, 334), Cone- 
wango group includes Cattaraugus and Oswayo and the equiv, Venango and 
Riceville of Pn Venango frst sand is Woodcock ss (and not Berea nor Corry), 
us long ngo worked out correctly by Mr. Carl and by Dr. White and as subse 
quently confirmed independently by both Caster's Meld work and writer's surface 
and subsurface studies 


t 


Named for Venango Co. 


Venango formation. 

Upper Devonian: Northern Pennsylvania, 

J. P. Lesley, 1892 (2d Pa. Geol Surv, Summ, Final Rept., vol. 2, pp. 1405-1406, 
1438-1440, 1500-1506) My own opinion is that these intermediate [Chemung- 
Catskill] passage beds [btw. Lnekawaxen cel. and Allegrippus cel] can very well 
he formulated as a separate fm., and well deserve a separate name; and I propose 
for them the name Venango fm. For although it Is not proven that intervnl btw. 
Allegrippus and Liackawaxen cels. is the very interval btw, Carl's Venango Third 
and First oil sands, yet, as Ashburner has shown in his McKeon nnd Cameron 
repts (R, R2), the Increase of red rocks sopnthenstward renders this a very probable 
hypothesis; and general horizon is undoubtedly the same. Therefore in speaking 
of Chemung fm, in northern Pa, it must be understood to Include Venango fm. as 
ita uppermost subdivision 


Venice member (of Columbus limestone). 
Middle Devonian: Northeastern and central Ohio. 
C, K. Swartz, 1907 (Jobns Hopkins Univ, Cire. 7, p, 62), Venice memb.—PBlue 1s, with 
chert, 6 to 20 ft. thick: bone bed at top. Upper memb. of Columbüg fm. Overlain 
by Delaware fm. and underlain by Marblehead memb. of Columbus fm. 


Named for Venice, Erie Co. 
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Ventana sandstones. 


sin 1922 (Pan-Am. Geol., vol. 38, pp. 


A mune introduced by C. [R.] Keye 
ss ribed as forming top memb, of his 


250, 338) for 325 ft. of 
Doloresian series (late Triassic) in Apache Co. Ariz., and later applied 
by him in Utah and Colo. Named for Ventana Mesa, near Chinle, Apache 
Co,, NE. Ariz, 


de 


Ventloner beds. (In Brad formation.) 


Pennsylvanian: North-central Texas. 

G. Scott and J- M. Armstrong, 1932 (Univ, Tex. Boll 3224, p, 35). In Wise Co, the 
Adams Branch 1s. is absent, and the beds below Ranger Is, memb, of Brad fm. and 
above Devils Den ls memb. of Graford fm, are here named Ventioner beds The 
bods are at least 300 ft. thick, and consist of sands and shales with 2 Ia. lentils, 
the lower of which lies about 40 ft. above Devils Den 1s. on W. side of Trinity 
River upstream from month of Ventioner Creek, and the higher of which lies about 
40 ft. higher and iş exposed 1 mi. W., of Ventioner Creek bridge. For convenience 
of mapping these beds are included in Brad fin., although lower part Is of Graford 


nge 


Ventura formation. 


Triassic (7?) : Central northern Washington, 


L C. Russell, 1900 (U. 8, G. R 20th Ann. Rept.. pt, 2, pp, 100—137, map), Ventura 


fm, (text heading), Ventura system (map) Thick-bedded xus., shales, coarse 
cgis., of characteristic reddish-brown color, Uthologically angl structurally distinet 
from Cret. terranes bordering them on E. and W No fossil», but color and 


nssoclation with Similkameen fm. on W. and Winthrop ss, on E, both Cret., sug 
gest thar fm. belongs to Triassic, Named for abundoned mining camp in mtns 


bordering Methow Valley 


Ventura sands. 


Pliocene and Pleistocene: Sonthern Californian (Ventura County). 

C, M. Carson, 1925 (Pan-Am. Geol, vol. 43, pp. 205-270). Ventura sands The 
ventura fm, of Ventura Co, is well exposed in foothille btw, Ventura and Sant 
Paula, in Las Fosas Hills, near Camarillo, on S. and W. tanks of South Mtn, and 
in Sim] Valley The fm. Ie from 500 to 1,000 ft, thick, and ix composed. of coarse 
und fine yellowish sand, whieh in places becomes quite gravelly. It is in general 
only moderately consolidated, although locally hard beds occur, [Fossils Hated.] 
This fauna is a cold-water facies, but its habitat is not so cold as that of the 
Santa Barbara fauna which follows Assigned to Plio Is younger than San 
Diego clays. 

S, Grant, IV, and UL, R. Gale, Nov. 3, 11 (San Diego Soc, Nat, Mist. Mem.. vol. 1, 
pp, 96, 37). Name Ventura horizon given by Carson ie vaguely defined, without 
definite type loc, and its mixed Plo. and Pleist. fauna and original correlation 
below Santa Barbara zone rule it out of consideration for the marine Pleist. In W. 
port of Ventura Basin, which has been called Saugus fm. in some repta. The 


type Saugus, however, ia monmarine, and these marine deposits should not be 
called Saugus. It seems desirable to have a single name for this series of marine 
strata overlying Santa Barbara zone, and lower San Pedro series, proposed by 
Arnold, although lower part of the gection wax not orlginally inctuded, seems most 


appropriate, 


tVenus cancellata bed. 


Paleontologie term applied in early repts to Plio, beds of Fla, characterize 


by Venus cancellata. 


tVera Cruz graphite schist. 


PreCambrian: Southeastern Pennsylvania (Enston-Reuding distriet), 
B. L. Miller, 1911 (Pa. Topog. and Geol Surv. Rept. No. 4, p. 16) Vera Cruz 


graphite schiet—Consiath of quartz, graphite, biotite, orthocluse, and some 
pyrite. Underlies Franklin I8, 
Is a fucies of Baltimore gneiss and not a distinct fm. and has been aban- 


doned by its author and by U. S. Geol. Survey. 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 2239 


Veraguas crystalline series, 
Age (?): Panama 
O. H. Hershey, 1901 (Calif. Univ, Dept. Geol, Bull, vol. 2, p. 247). 


Vordan series, 
A term employed by €. [R.] Ke 
associated layers as well developed on Verde River, S. of Flagstaff, 
Ariz.” 


yes to designate “the Coconino as, and some 


Verde formation. 
Tertiary or Quaternüry (Pliocene or Pleistocene): Central Arizona 
(Yavapai County). 


La EK. Meher, 1922 (Am. Inet. Min, and Met. Engrs. Trans, vol, 66, pp. 5—26). Quat. 
lake beds, 1,200-- ft. thick, Jenkins has recently studied and mapped the la. 
deposits formed by thie lake nnd named them Verde fm. 

0. P. Jenkins, 1923 (Am. Jour. Sci, Sth, vol. 5, pp. 65-81, map) Verde form. 
Chiefy white bard impure reprecipitated cavernots Is. interbedded with sands, 
gravels, and clays and exposed in high white bluffs along the stream courses; 
generally horizontal! and rather evenly bedded; near the border, or shore line, 
of old Verde Lake, egl. beds are in evidence, the boulders of which represent 
nearly all the rocks of surrounding country, including pieces of basalt. Thick 
noss of fm, 1400 to 2,000 ft. at lcast. Occurs along Verde River Basin in 
region about Clarkdale and Camp Verde, Yavapal Co., Ariz. Overlies greatly 
eroded surface of various members of the Paleozoic and earlier rocks, and nl*o 
some of basie lavas which oecor in abundance in this region, The fm, as a 
whole must not be confused with local spring deposits, although they have 
undoubtedly aided in ita limy accumulation and alteration, It ta a local deposit, 
but similar local depositz, formed in s Uke manner, may be expected to occur 
in same general geologic or physiographic province, It covers an area of about 
$00 sq. mi, No well-preserved fossila were found. Te uncon, overlain by terrace 
gravels which have generally been regarded as Plebst, The Verde fm. may be 
late Tort. or very early Pleist. 


Verde Creek granite, 
Age (?): British Columbin. 
V. Dolmage, 1024 (Canada Dept. Mines, Geo), Sary. Mem. 171, No, 2344, p. 17). 


Verden sandstone. 

Permian: Central southern and southwestern Oklahoma (Grady, Stephens, 
and Caddo Counties). 

N, Meland and R. D, Reed, 1924 (Jour. Geol, vol, 32, No. 2, pp, 150-167). Verden 
ss-—Nume suggested by N. Meland in unpublished thesis, Univ. of Okla. A strik- 
ingly eross-bedded cale. red as. 10 ft. thick. Caps a row of elonguted buttes ex 
tending from a point 2 few mi. NW. of village of Verden, Grady Co., in a straight 
line to 8E, a distanco of somewhat more than 30 mi, from end to end Is n 
supposed riverchantiel di posit in Perm, Red Beds of SW, Okla, Te enclosed in 
gypsiferous xhales and fine-grained of Perm. age. Max. width is 1,200 ft 
Many fossile which Boede says are probably not strictly fresh-water forms, Lies 
75 to 100 ft, below base of sandy phase of Whitehorse sx 

C. N. Gould, 1924 (A. A. P. G. Bull, voL. 8, No. 3, pp, 324-341) An unusual phase 
of Dog Creok slt is a channel ss, which ha: 

C. N. Gould, 1925 (Okla, Geol, Surv, Ball. 35, p. 92). Verden channel ee, ia not 
more than 10 ft thick nor more than 500 ft. wide. It occurs in Grady, Stephens, 
and Caddo Counties, where it is exposed on a line of outcrops extending across 
the country like a railroad grade for 40 ml Not yet determined whether It Was 
originally a stream channel, tidal channel, or sea beach, or formed in some other 
manner. In Grady Co. it occupies upper part of Dog Creek sh, 

C. D. Stephenson, 1925 (A. A. P. G, Bull, voL 9, No. 3, pp. 626-631). Writer has 
carefully observed strat, position of Verden ts, and has reached conclusion that it 
talhe definitely occurs about 35 ft. below base of Whitehorse sa, In Grady, Caddo, 
2nd Canadian Connties (the 35 ft. of overlying beds consisting of sh.) : and that 


BAS. 


3 been named Verden es. 


although the Verden has been. included in Whitehorse ss, it does not seem proper 
to Inelude n channel ss. in the massive Whitehorse fm. It also seems to writer 
that Greentleld Is, is strat, equiv, of Verden xs, 
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C. M. Becker, 1927 (Okla, Geol. Surv. Bull. 40-I, pp. 9-13). The so-ealled Verden 35. 
occurs btw. base of Whitehorse ss. and top of Dog Creek fm, It is a long channel- 


like deposition, 
A. J, Frele, 1020 (Okin. Geol, Surv. Bull. 48), "Verden channel ss, occurs at base of 


Whitehorse 9s. 

For many years the U. S. Geol. Survey designated this fm. as Verden chan- 
nel ss. Recent work by N. W. Bass, however, revealed the presence in 
it of marine fossils, showing that the ss was deposited as m barrier 
bench, instead of by a stream. The name has therefore recently been 


changed to Verden as. 


Verdi beds. (In St. Lonis limestone.) 

Mississippian: Southeastern Ilowa, 

IT, P, Rain, 1895 (Am, Geol, vol, 15, p. 319) Verdt beds —Alternatting ssa. and Iss. 
[100 fr, thick] forming middie [top now] memb. of St. Louis fm. Overlain by 
Pella Deda [of Rte. Genevieve age] and underlain by Springvale beds [see Croton 
1s.]. 

Named for exposures in old railroad quarry near Verdi station, Washing- 


i 


ton Co. 


Verdigris limestone. (In Cherokee formation.) 

Pennsylvanian; Northeastern Oklahoma (Rogers County). 

C. D. Smith, 1928 (Okla. Geol. Surv. Bull. 400, map). [Verdigria le. mapped in 
upper part of Cherokee fm. in Verdigris River region, Rogers Co, Lies higher 
than Chelsea , "150 mapped in upper part of Cherokee sb.) 

C. L. Cooper, 1928 (Univ. Okla. Bull, Proc. Okla, Acad. Sci, vol. 7, p. 161). The 
most conspicuous Js. ia Cherokee sh. N, of Arkansas River lies 85 to 50 ft. below 
Fort Scott Is. It is remarkably persistent, although only about 6 ft, thick, and 
extends from Kans, line 8, to Arkansas River and beyond, [This nppenrs to refer 
to Verdigris Is. as mapped by Smith.) The most persistent coa] bed in the 
Cherokee lies 35 to 50 ft. below this 13 It ranges in thickness from a few Inches 
to 4+ ft, and is called Cherokee coal by the miners and also on tho map that is 
to appear in the bulletin on Okla. coals. 

R. C, Moore, 1936 (Kans. Geol, Surv, Bull, 22, p. 56). Same aa Ardmore Is, whieh 


has priority, but Verdigris Is. has been more used. 


Verdigris sandstone. 
A subsurface sand, of Penn. age and 25 ft. thick, In NE. Okla., lying lower 
than Vrue sand and higher than Skinner sand. 


Verdigris sandstone 
Upper Cretaceous: Southern Alberta 
S, E. Slipper and IT. M. Hunter, 1931 (A, A. P. G. Bull, vol. 15, No. 10, p. 1186) 
The basal ss. of Foremost fm. is most persistent memb, of fm. It Is proposed to 
call it Verdigris s», becanse it is best exposed at 3 localities in coulee of that name 
It is also fully exposed along Milk River at intervals for 7 mi, W. of town of 
Milk River. It does not occur in basa] sections of the Foremost exposed along 
South Saskatchewan River W. of Medicine Hat. It is transitional into underlying 
PakowlH sh. to such an extent that it is dificult to place the div. line btw. them 
Is buff on exposures and light-gray and medium-ernined in core samples. Varies 
considerably in thickness but in general increases southwnardgand south westward 
where it is 60+ ft, thick, 


Vergennes sandstone member (of Carbondale formation). 
Pennsylvanian; Southwestern nnd central western Illinois, 
E. W. Shaw and T, E. Savage, 1912 (U. S. G. 8. Murphysboro-Herrin follo, No, 185, 
p, 7). Vergennes sa. memb.—Micaceous loose friable brownish ss, or sandy sh., 
15 to 45 ft. thick, in lower part of Carbondale fm. Separated from underlying 
Murphysboro or No, 2 con] by 20 to 40 ft. of sh. or shaly ss. underlain by clay 
Ben m 
T. E. Savage, 1927 (Am, Jour. Sei, Sth, vol 14, p. 309), showed Vergennes sa 
of Fulton Co, as in part of the area overlying his Francis Creek sb, and ss. and 
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In other parts of area as completely repincing his Francis Creek and as resting on 
No. 2 conl. 


Named for Vergennes, Jackson Co. 


tVergent series 
Nongeographic name introduced by H. D. Rogers in 1858 (Geol. Pa., vol. 1, 
pp. 105, 140+, and vol, 2, p. 756). Divided into Vergent shales (Chemung 
group of N. ¥.), 3,200 ft. thick in Huntingdon Co., Pa. and Forgent flags 
(Portage flags of N. Y.), 1,900 ft. thick in Huntingdon Co. 


*Vergent flags 
'"Vergent shules, 
See under TVergent series, 


‘Verkin shales. 

Lower Triassic: Southwestern Utah (Washington County), 

i. Huntington and J. W. Goldthwait, 1903 (Jour. Geol, vol 11, pp, 46-63), divided 
the rocks underlying Shinorump exh and overlylnz “Super-Aubrey variegated shales 
and cherty 18." Into Upper Verkin (chocolate s. at top, red nnd white sh. in middle, 
anid red sh. nt base) and Lower Verkin (gray ses. and sh, above and red ah, below! 
In 1904 (Harvard Coll. Mus. Comp. Zool. Bwll., vol. 42, p, 208, pl. 7, ete.), they 
stated that they discarded their Verkin shates in favor of Ward's prior term 
Moencopie [Moenkopt]. The name was apparently derived from Verkin Creek, 
Washington Co 


, 


Vermejo formation. 

Upper Cretaceous: Southeustern Colorado and northeastern New Mexico. 

W. T. Lee, 1913 (Am. Jour. Sci., 4th, vol. 35, p. 531) Vermejo fm [See 1913 
entry under Raton [m.] 

W. T. Lee, 1917 (U. 8. G. S. F. P. 101, pp. 40, 51-60), Vermejo fm.—Consists of 
coal-bearing ss. and sh., chiefly of fresh-water origin The sh. Is dark, carbonaceous 
in many places; the ss, Is light gray and friable. It uncon. underlies Raton fm 
(Eocene) and eonformably overlies Trinidad # Total thickness 425 ft In of 
Montana age. Type loc. is at SE. extremity of Vermejo Park, N. Mex, where the 
rocks nre well exposed and have max, thickness of 875+ ft. [See nleo under 


Raton fm.) 


*Vermetus rock. 
Pleistocene and Recent: Florida, 
W. H. Dall, 1892 (U. 8. G. 8. Bull. $4, pp. 153, 157, 337). The Vermetus rock was 
formed hy agency of that mollusk on coast of Fla Tt Is the Pleist. and recent 
"Worm rock" of the residents of Ila. 


*Vermicular sandstone, 
*Vermicular sandstone nnd shales. 
Terms applied in early Mo. repts to the beds Inter named Mannitol ah, 


FVermilion series, 
tVermilion schists. 
TVermilion group. 

Pre-Cambrian ( Keewatin) : Northeastern Minnesota (Vermilion district). 

N, H. and A. Winchell, 1887 (Minn, Geol Nat, Mist. Surv. 15th Ann. Rept. pp. 4, 
192, 355-357) Vermilion series. (also Vermilon group).—RErmbraees the mica- 
hornblendic schists that appear at NW, extremity of Vermilion Lake and their 
equivalents at W. end of Birch Lake, as well ns their extension eastward from 
Vermilion Lake to Basswood Lake, Belongs to lower part of Keewatin series. 

C, R. Van Hise and C. K. Leith, 1901 (U, 8S, G. 8. 21st Ann. Rept., pt. 3, pp. 401 
409, map) Vermilion series (Archean) includes (descending): (1) intrusis 
granite, greenstone, and porphyry; (2) Soudan fm, (iron-bearing); and (3) Ely 
kgreenstone. 
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Vermilion granite, 
PreCambrian (pre-Huronian); Northeastern Minnesota (Vermilion dis- 


trict). 
F. F. Grout, 1923 (Econ, Geol, vol. 18, pp. 253-269). Vermilion granite — lami- 
nantly a biotite granite of light-pink color, Along S. side jt has locally a vante 


border facies, Introdes Huronian schists and ix supposed to be Algomian in age. 
Named for exposures on Vermilion Lake and along Vermilion Mirer, northern 8t 
Louis Co. 

C. K. Leith, R. J, Lund, and A. Leith, 1935 (U. & G, S, P, P. 184). Vermilion 
granite assigned to pre-Huronian (Algoman) 


Vermilion moraine. 
Pleistocene (Wisconsin stage): Northern Minnesota, 
W. Upham, 1804 (Minn, Geol and Nat. Hist. Surv, 224 Ann, Rept, ph 1, p. 51) 
Extends past SW. side of Vermilion Lake, 


tVermilion CHM group 
Upper Triassic; Southwestern to northeastern Utah and northwestern Colo- 


rado. 

J. W. Powell, 1876 (Geology of eastern portion of Uinta Mtns, pp. 41, 52-54, 151). 
Vermilion Of growp.—Massive sss, with ferrueinous layers, often with thin, 
irregular beds of cherty 15.; the massive beds are sometimes broken Into thinner 
strata. In type aren the sss, are of red, orange, vermilion, sud light-gray colors, 
In Uinta Mtns region the Vermilion Cliff group is everywhere darker than the 
overlying White Cliff group and exhibits false bedding. Thickness 1,100 ft. Under 
lies White CHM group and overlies Shinarump group. Named for Vermillon CHMTx, 
to &, of White Cliffs, near Paria, a little town ou P: River [Kane Co.], Utah. 

A. A. Baker, C. H. Dane, and J, B. Reeside, Jr., 1026 (U. S. G. S. P, P. 183, chart 
opp. p. 83), showed that the se of Vermilion Cliff’ (Kane Co. southern. Utah), 
nnd the Vermilion Cliff group of Powell in Uinta Mtns, NE. Urah, are Chinle fm. 


(Upper Triassic). 


7Vermilion Cliff sandstone. 
See 7Vermilion Cliff group. 


fVermilion Creek group. 
Eocene: Southwestern Wyoming, northwestern Colorado, and northeastern 


Utah. 

C. King, 1876 (U. 8. Geol, Expl. 40th Par., Atlas, maps 1, 2), divided the Tert, deposits 
of NE, Utah and adjacent arene into (descending) Wyoming egl (Pito), Uinta 
(Ro.), Bridger (Eo.), Green River (Eo.), and Vermilion Creek (Bo.). Advance 
copies of this map were distributed in 1875, but Atlas ls dated 1576. 

Hayden and Cope originally considered Wasatch group of Hayden of NE. 
Utah as synchronous with the Green River deposits of SW. Wyo. (See 
under Wasatch group.) 

S. F. Emmons, 1877 (U. S. Geol. Expl 40th Par., vol. 2, pp. 207-250), described the 
Yert. rocks of Green River region, Bridger Basin, Wasbskle Basin, and other 
ureus In SW. Wyo, where Hayden had applied the name Greem River group, and 
divided them as follows (descending): Wyoming cel, Bridger group, Green Rives 
group, and Vermilion Creek group 

F. V. Hayden, 1877 (U. S. Geol and Geog. Surv. Terr, Bull, 8, No, 1, pp. 181-185), 
Wasatch group of Hayden js aime as Vermilion Creek group of King, and Wasatch 
group has priority. [Om p. GOS of this Bull C. A. White showed Green River 
group above Wasateh group.] 

€, King, 1878 (U, S. Geol. Expl, 40th Par, vol, 1, pp. 889, 353, 355, 300, ete.). [Eee 
1878 «niry under Wesatoh group for reasons why he did not adopt Hayden's mare 
Waaateh group for these rocks.] 


According to U. S. G. S, Bull, 191, 1902, geologists seem to have unant- 
mously adopted Hayden's name Wasatch, instead of King’s name Vermil 
ion Creek, and the U. S. Geol. Survey also has discarded latter name 
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'Vermilion Lake iron-bearing series. 

A term applied by R. D, Irving (U. S. G. S, 8d Ann, Rept., 1883, pl. 3, map, 
and 7th Ann. Rept. pp. 440—441, 1888) to the Huronian rocks of Ver- 
milion Luke region, Minn, which were described as resting uncon, on 
rocks assigned to the Laurentian, but as consisting of granite, gneiss, 
green schist, mica schist, and hornblende schist and therefore evidently 
including Keewatin. 


Vermilion River beds, 
Cretaceous: Manitoba, 


S. R. Kirk, 1930 (Canada Geol, Surv. Summ, Rept, 1920, pt. B, p. 123], 


Vermilionville sandstone lentil (in Carbondale formation). 

Pennsylvanian: Northeastern Illinois. 

G. IL Cady, 1919 (II Geol Surv. Bull. 87, pp. 31, 56-58), Vermitionville sà. 
tentit, in Carbondale fm. lies hbgher than LaSalle (No. 2) coal and lower than 
Harrisburg (Springfield, No. 5) coal, in Hennepin ond LaSalle quads; thickness 
2h to 35 ft. Consista of micaceous sand containing much white mica and blotches 
and streaks of earbonseeous material, Is massive or heavy-bedded. [Columnar 
section on p. 31 shows base of Vermilionville ss. lentil lying 50+ fr, above No, 2 
coal and top underlying clay below Streator (No. 7) conl (in MeLeansboro fm.) 
the as. In part of area replacing eh, both above and below No, 5 coal] 


Named for exposures near Vermilionville, SW. part of LaSalle Co, 


FVermont formation. 
TVermont quartzite, 
Lower Cambrian: Western Massachusetts and southwestern Vermont. 


J. D. Dana, 1873 (Am. Jour. Sel, 34, vol. 6, pp. 272-278). At Rutland, SW. Vt, 
massive qtvite (Vermont qtzite) seems to overlie Rutland Is. The fu, consists of 
qtzite, chlorite slutes, and magnetite and hydromicn sintes 

T. N. Dale, 1891 (Am. Geol, vol. S, pp. 1-7). Vermont fm,—Qtalte, 870 ft, thick, 
eropping out in Mount Greylock area only once, but possibly underlying entire 
mass Underlies Stockbridge Is. 

T. N. Dale, 1891 (Geol. Soc. Am, Bull., vol. 8, pp. 514-519, in description of Vermont 
Vatley—Rutland, Danby Ridge, Clarendon, SW, Vt.), Vermont fm.—Qtzites, cgls., 
and schiste  Underlles Stockbridge Is. 

T. N. Dale, 1504 (U. S. G. S. Mon. 23, p. 190 and map, pL 1). Vermont fm.— 
Qisite, fine-grained, alternating with a thin-bedded micnecous and feldspathic 
qtzite, Assoclited with these gtzites, and probably at base of this horizon, is a 
coarse-grained mienccous qizite, pussing im places into n cel. Thickness 800 to 
900 ft, Underlles Stockbridge Is. and overlies Stamford gneiss on Mount Greylock, 
NW. Mass [Derivation of name not stated, tut probably named for development 
in southern Vt., as shown on Dale's map, pL L On geol map (by HR, Pumpelly) 
forming pl, 2 of Mon. 23 the fm. is designated Vermont qtzite, and this name was 
also used In some subsequent repta.] 


Includes, in Mass, Cheshire qtzite, Dalton fm., nnd some granite (see B. 
K. Emerson, 1917, U. 8. G. S. Bull. 597, map), and has been discarded by 
U, & Geol Survey. 

F, A. Burt, 1029 (16th Rept. Vt, State Geol., pp. 68-84). Vermont fm. conalats locally, 
in Bennington aren, SW, Vt., of 1,000-— ft. of masaive, breeclated, and schistose Lower 
Camb. qtzites called by Bain (Rept, Vt. State Geol., voL 15, p. 280, 1925-20) Ben 
nington qtzite. 

F. A. Burt, 1981 (17th Rept. Vt. State Geol, pp. 115-135). Vermont fm. consists of 
Cheshire and Monkton qtzite and quarts schists with feldapathie and argil. and 
ce. beds, Underlies Stockbridge Is. and overlies pre-Camb, gacleses, 


Vermont 
Name applied to a glacial lake, of Pleist. age, in Lake Champlain region, 
Also called Champlain 
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Vernal, 
Name applied by C. [R.] Keyes (Pan-Am. Geol, vol, 46, 1925) to 30 ft. of 
late Jurassic shales in Mont. Derivation of name unknown 


Vernal Mesa granite. 

Pre-OCambrian : Central western Colorado (Gunnison River region). 

J. F. Hunter, 1925 (U. S. G. 8. Bull. 777). Coarse porphyritie granite, resembling 
the coarsest phase of Powderhorn granite group. Near ite borders contains numer 
ous inclusions of biotite schist and gneiss. Is cut by many dikes of aplite and pee 
matite. Intrudes the Archesn schists. Occurs near NW, end of Vernal Mesa and 


walls adjacent portion of Black Canyon. 

The terms “Algonkian system” and “Archean system" were discarded by 
U. & Geol. Survey in 1934. For 1935 Colo. geol. map this fm. was included 
in Front Range granite group and assigned to pre-Camb 


Vernon limestone, 
Devonian; Western central Massachusetts and southeasterm Vermont 
B. K. Emerson, 1890 (Am. Jour. Sel, 3d, vol, 40, p. 365). Vernon T2. a Is, in Bernarde 
ton series, described on pp. 263-275 and 362-874 of same vol, 
B. K. Emerson, 1898 (U. S. G. 8. Mon, 29, p, 276), Vernon 1s.—Conrse granular Bs., 
highly crystalline, of light color; contains some garnet, bornblende, and green mien 
Occurs in Vernon Twp, Vt. 


7Vernon gneiss, 

Late Carboniferons or post-Carboniferous: Western central Massachusetts 
and southeastern Vermont. 

B. K. Emerson, 1898 (U. 8. G. S. Mon. 29, p. 17, pl, 34) [Vernon gneiss shown 
in strat. table as underlying the Bernardston rocks. PL 24 states that the qtzite 
of Bernardston series to N, passes into Vernon eneiss,] 

B, K. Emerson, 1017 (U. 8. G. S, Bull. 597), discarded "Vernon gneiss.” Accord- 
ing to personal communication the rock thus designated is Pelham granite, 


Named for occurrence in Vernon Twp, Vt. 


Vernon shale member (of Salina formation ). 
Silurian: Western to enst-central New York. 
J. M. Clarke, 1903 (N. Y. State Mus, Hdb. 19, pp, 18-19 and chart), Vernon ab.— 
Red and green shales, gray gypsiferous shales, nnd thin platten dolomites. Under- 
les Syracuse salt and overlies Pittsford sh, 


ses of 150 ft. (at type loc.) to 700 ft. (in central 


Later repts give thickness 
N. Y.). 

Next to basal memb. of Salina fm. 

Type loe. is in town of Vernon, Oneida Co. 


Verona iron ore, 

Silurlan: Central New York. 

G. H. Chadwick, 1018 (Geol. Soc. Am. Eull., vol. 29, pp 1-988). This ore, typi 
cally exposed in old workings N. and W. of Verona [Oneida Co.], ia herein lenti 
fled with the highly important oolitie lower ore of Clinton region and enetwurd. 
Fossils listed. Overlies (rue Sodus sh. and underlies true Wolcott Is. [memb. of 
Clinton fm.]. Is n much higher ore than Wuornaceville ore, but wae formerly 
culled Purnaceville by Hartnagel and others. [See Purnacevitic tron ore.) 

W. Goldring, 1031 (UN. Y. State Mus. Hdb, 10), dove not mention this ore bed 
Whether it really la a separate ore bed or bas been confused with one of the 
other ore beds of the Clinton seems uncertain. 


Versailles bed. (In Richmond group.) 

Upper Ordovician: Southeastern Indiana and north-central Kentucky. 

A. I’. Foerste, 1005 (Sch, n, S. vo 22, p. 150). Wersatiles bed.—Propoved to in 
clude Liberty and Whitewater beds (middle Richmond), which writer found great 
difficulty in separating at any considerable distance from type localities; for 
instunce, at Madison, Ind., and thence southward. 


Named for Versailles, Ripley Co., Ind. 
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Vershire schist, 

Ordovician: Northeastern Vermont (Orange County). 

C, H. Richardaon, 1006 (Sth Rept. Vt. State Geol, p. 115). U. & G. S. hak adopted 
Vershire schist, instead of Bradford schiat (preoceupied), for the noncale. memb 
of Calciferous mien schist [For definition eve THradford schist, Richardson 
continued to use Bradford schist in 1908 and 1924 repts.] 

C. H. Hitchcock, 1012 (Sth Rept, Vt. State Geol, pp. 100-123) It will be best to 
drop term (oor na n memb, of olf Ciletferous mien schist and substitute Goshen 
mica schist [SiL 7) because it has priority over sugceation of Dr. Richardson of 
use of Verahire achist, 

C. H. Richardson, 1927 (15th Rept. Vt, State GeoL, pp. 127-1581 Vershire gehist 
overlies Walts River ls 


Probably named for exposures in or near Vershire village or elsewhere in 
Vershire Twp, Strafford quad., in Orange Co. 


tVespertine series, 

Mississippian: Appalachian region. 

H, D. Rogers, 1844 (Am, Tour. Sci, Ist, vol, 47, pp. 153-158) Veepertine series 
includes the strata of Appalachian region btw. top of Ponent cel, below and base 
of the great [Pottsville] cel. under the conl mensures above | ^s thue derimed it 
included Mauch Chunk sh, Loyalhanna 1 and Pocono fm. of present nomen 
clature.] 

H. D. Rogera, 1858 (Geol Pa. vol 1, pp. 108, 142-144-- ; vol. 2, pt. 2, p. 756), 
introduced Umbra? sertes or Middle Corbf. for 5,000 ft, of fossiliferous red shales 
and arzill red sea. [Manch Chunk sh.] underlying the coarse cgl. or millstone 
grit forming basal memb, of Seral series or Coal Meagurés, and applied Vespertine 
series or Lower Carbf. (also Vespertine eot, and ss? to the underlying 2,000 to 
2,660 ft, of white, gray, and yellow sas.. cx'&, and sintes resting on Ponent acrics 
or Catsakilt group. As thus defined and used in subsequent ropta “Vespertine” 
applied to Pocono fm, of present usage 


Named to indicate “evening period of the great Appalachian Palaeozoic 
day," according to Rogers, 1844 citation above. 


Vestal limestone. 

Lower Ordovician: Central Tennessee. 

C. H. Gordon, 1924 (Tenn. Dept. Ed. Div. Geol. Bull, 28, pp. 25, 40). Festal Ta 
At or near base of [Ottosee fm.] fa a lentil of red ls or marble to which name 
Vestal la, ia here applied, from town on S, slde of river opposite Knoxville, where 
these beds are well displayed, These constitute what Safford termed "Upper 
Marble" "Thickness about 150 to 200 ft. In Knoxville aren. Thins out locally 
but bas been nmofed at 2 number of places up and down the Valley, [See also 
under Meadow marble. | 


Named for exposures in town of Vestul, Knox Co 


Veta Pass limestone member. 

Pennsylvanian: Southern-central Colorado (Sangre de Cristo Range). 

F. A. Melton, 1925 (Tour. Geol, vol. 33, p. 812) A oriog of Diack Iss. and shales, 
containing marine fossils of Penn. age, is present in bottom part of Sangre de 
Cristo cel. interbedded with coarse arkoses and micaceous shales of continental 
origin. So far as known, its max. thickness, 2,100 ft, is found at Pincer, near 
La Veta Pass, and from this exposure it has been nnmed hy writer the Veta Pass 
ts. memb, of Lower Sangre de Cristo opl. 


*Viearya beds. 
A paleontologie name applied by R. T. Hill (Biol Soc. Wash. Proc., vol. 8, 
pp. 10-15, 1893) to 10 ft. of aggl in lower part of Glen Rose Is, of Tex, 


+Vicksburg fossiliferous loum. 
Recent (?): Mississippi 
T. A. Conrad, 1846 (Am, Jour. Scl, 2d, vol 2, p. 212). Vieksburg fowasiliferom 
loam.—Above the Eocene of Vicksburg, Grand Gulf, Rodney, and Natehez is n 
deposit of Joam of uniform composition and appearance, at least 50 ft. thick in many 
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places and probably much more in others; but owing to landslldes and vast accumu 
lation of dobris btw. this loam and the Eocene, the depth of the former is uncertain, 
and there may be a distinct deposit btw. the two,  Contalus land shells 


Conflicts with better-established name, Vicksburg group, of Olig. age. 


Vieksburg group. 


Oligocene (middle and lower): Gulf Coastal Plain. 

T. A, Conrad, 1848 (Phila, Acad. Nat. Sci. Proc, vol. 3, pp. 280-299). [Deseribes 
105 new fossils from Eocene fm, of vicinity of Vicksburg, Miss. Divides the Eo. Into 
"Upper or Newer Eocene” and “Lower or Older Eocene," and states that Viekaburg 
group belongs to former and Claiborne sands to latter. Neither Vicksburg orewp 
nor Claiborne sands is described, The former he correlated with the "white P. of 
St. Stephens and uppermost stratum at Claiborne, Ala,"] “Ostrea georgiana occurs 
at Jackson, Miss, where its position is said to be below Vicksburg group. dt is 
therefore the line of demarkation btw. Upper and Lower Kocene’ 

T. A. Conrad, 1850 (Phila, Acad. Nat. Sci. Pre vol 7, pp. 253-258). The follow- 
ing table will show order of succession of t in not pretendod 
to be more than an exposition of my limited knowledge of them, though ther are 
doubtless presented in true order of superposition Farther reseirch mas develop 


cene groups, but H 


intercalated groupe, When a group of corresponding fowsiie is to be found else- 


where, ite relative position can be stated hy referring to the typical subdivisio 
which contalna many identicni species 


Groups of characteristic fossi 


Newer Eocenr, VieReburg: 

K, [Foil late only. | 
7. Corbula alta, Natica 
6. Pecten poulsoni, Orbitolites manteni Is probahly synchronous 
Orbitolite Is. of St. Stephens, Ala, s ite two most prominent 
fossils are very abundant mm this stratum at Vicksburg. Conv ent 

to designate thie St, Stephens group Limestone of Jacksanbore, G 


„Convenient to deaigmete this Pieksbury orony 


is probably referable to this division. 
5..OStrea georgiana (2) Lowest bed exposed in Dank of Mississippi 
River at Vicksburg 
Older Rocene, Jackson. Convenient to desis 
4. (Liste foxails,] Includes no Vicksturg species, and 5 only of Claiborne 
specie I belleve the group to le newer than Claiborne deposit aud 
certainly older than that at Vicksburg 


Iznate it Claiborne group 


inte it Jackson group 


Oller Eocene, Claiborne Convenlent to ce 
2. [Fossil Nets only.] 
2. Ostrea sectlaeformáis. 
1. Cardita densata Cyelas, 

E. W. Hilgard, 1860 (Rept. Geol. and Agric. Miss, pp. 188-147). Viekeburg group.— 
Maris and Iss. 92 ft. thick, consisting of (1) 80 ft. of crystalline les. and bite maris, 
underlain by 12 ft. of ferruginous rock of Red Bluff; fossils liste! from both 
divisions. Overlain by Grand Gulf group and underlain by Lignitic clay and lignite. 
[On p. 135 Hilgard stated that Red Bluff group seems to stand intermediate, by 
position and fossils, btw. Vicksburg and Jackson groups, but that fauna on whole 
seems to approach more nearly the Vicksburg than the Jackson. ] 


The Vicksburg group of present usage conforms to these early definitions in 
that it is characterized by a distinctive fauna, is overlain by Catahoula 8s 
(lowest fm. included in tGrand Gulf group), and is underlain by Jackson 
fm. In Miss. it is divided into following fms. (descending): Byram marl, 
Glendon fm,, Marianna ls., and Forest Hill sand (—Red Bluff clay to east). 
In part of Ala. the Marianna Is. (“chimney rock") includes Red Bluff time. 
(See under Red Bluff clay.) 

Named for exposures at Vieksburg, Miss, 


Vicksburgian. 


Time term used by some authors to cover the epoch during which the Vicks- 
burg group (of Olig. age) was deposited 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 2247 


Victor andesite, 
A name that has been applied locally to Mizpah trachyte on the lower levels 
of Tonopah Extension mine, Tonopah dist., Nev., from Victor shaft, in this 
mine, (See T. B. Nolan, Univ. Nev, Bull, vol. 24, No, 4, p. 16, 1930.) 


Vietor moraine, 
Name applied to a Pleist. moraine in N. Y. (See H. L. Fairchild, Geol. Soe, 
Am. Bull, vol. 43, No. 3, pp. 6274-, 1932.) 


Victor formation. 

Pleistocene: Northern California (Mokelumne River Basin). 

A. M, Piper, H. S, Gale, and H, E. Thomas (U. S, G. 8. W. S. P. 780, in press). Vietor 
jm.-Band, silt, nnd gravel, in small part well sorted and well stratified, Deposited ty 
Mokelumne River and adjacent strenms in buillding the Victor alluvial plain, on 
whieh are situated the settlements of Lodi Lockeford, and Clements, Thickness 
0 to 125 ft. Youngest Pleist. fm. in Mokelumne River Bakin,  Overlles Arroyo 
Reco gravel (Picist.). 


Victoria series. 
Devonian or Carboniferous, 
G. M. Dawson, 1878 (Canada Geo], Surv, Rept, 1876-77, p. 101) 


*Victoria formation or clays (atso Victoria shale). 

Upper Cretaceous: Central Kansas, 

F. W. Cragin, 1896 (Colo, Coll Studies, vol. G p. 50). Victoria fm. or clava— 
Highly carbonaceous, almost black sticky clay sh., with a zone of Trequentiy 
large “cannonball” septarin in lower part Upper fm. of Benton div. in Kans 
Overlies Russell fm. (lower fm. of Benton div.) and underlies Osborne Is, lower 
fm. of Niobrara div. 

Same ns Blue Hill sh. memb. of Curtile sh. 

Named for exposures at Victoria, Eliis Co. 


‘Victoria amygdaloid 

Pre-Cambrian (Keweenawan): Northern Michigan, 

Name long in use locally. According to B, S. Butler (personal communica 
tion) this amygdaloid is same as Forest amygdaloid. The mineralized 
part is the Victorin lode, Named for occurrence in Vietoria mine, 
Ontonagon Co. 


*Victoria flow. 
Includes 7Victoria amygdaloid und underlying trap 


Victoria sandstone, 
Upper Cretaceous: Alberta 
J: A. Allan, 1918 (Canada Geol. Surv. Summ, Rept. 1917, pt. C, p. 12). 


Victoria quartzite. 
Mississippian (lower) : Central northern Utah (Tintic district) 


G, F. Loughlin, 1919 (U. S, G. & P. P. 107). Vitoria qtsite.—Alternating bods of 
limy qtzite and siliceous ls., some of them conglomeratle, "Thickness 0 to Sh fi 
Underlies Gardner dol and uncon. overlies Pinyon Peak Ia, (Dev), No fossils 
but believed to be lower Miss Named for Victoria mine 


Victorin limestone. 
Upper Cretaceous: Mexico. 
T, E, Brantly, 1924 (4. A, P. G. Bull, vol. S, No, !, p. 23) 
Victoria Peak massive member (of Bone Spring limestone). 
Permian: Western Texas (Sierra Diablo) 


P. B. and R. E. King, 1020 (A. A. P. G. Bull, vol. 18, pp. 921, 922, 925). The 
&ray Ix uncon below Delaware Mtn 3. [n part only of Delaware Mtn rm.] has 
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thickness of 500 to 1,000 ft., and contains Productus ivei and other forms which 
serve to correlate it with upper part of the Leonard on one hand ang with the 
San Andres [7] on the other. It is here proposed to call it Victorio Peak memb of 
Leonard fm., because of prominent exposures at summit of mtn of that name, 
which is a conspicuous promontory of Sierra Diabo scarp. Below it is Bone 
Canyon memb, Is absent in Guadalupe Mtns, but m short distance N. of Bone 
Canyon, on W. side of Guadalupe Mtna, it wedges into the section and separates 
Bone Canyon memb. from Delaware Mtn ss, [This Is, and the Bone Spring Ia 
were originally included in Delaware Mtn fm., but are now excluded from the 
Delaware Mtn] 

P. B. King, 1924 (Geol, Soc, Am. Bull, vol. 45, pp. 731. 155-708), designated 
the Victorio Peak deposits as Vietorio Peak massive memb. of Bone Spring 
is, This is designation approved by U. S. Geol. Survey. 


Victory Junction shale member. 

Penngylvanian: Central eastern and northeastern Kansas, 

N. D. Newell, 1935 (Kans. Geol. Surv, Bull. 21, pt. 1, pp. 76-70). Victory Junction 
ah, memb.—Brown ss, Underlain by sh. "Thickness 3 to 14 ft. Underlics Little 
Kaw Is. and overlies Olathe Is, all members of Stanton Ia, in Johnson and Miami 
Counties, Named for hamlet (Victory Junction) in W. part of Wyandotte Co 

See also N. D. Newell, 1936 (Jour. Geol, vol. 44, No. 1, pp. 23-31) 

R. C, Moore, 1936 (Kans. Geol. Surv. Bull, 22, pp. 135-136). Victory Junction sh, 


memb. of Kans, is possibly same as Rock Lake sh. of Condra in Nebr., which was 
originally erroneously Included in Seranton sh, but which belongs in Stanton la 


Vidrio massive member (of Capitan limestone} 

Permian: Western Texas (Marathon region}. 

J. A, Udden, C. L. Baker, and E. Bose, 1916 (Univ. Tex. Bur. Econ. Geol, and Tech, 
^ull 44, p. 52). Vidrio fm.—Very uniform dark- to lizht-gray dolomitic Is or dol. 
with a few layers of pure dol containing considerable chert in irregular form; 
in uppermost part one or two beds of reddieh-brown ss about 4 ft. thick Thick- 
news 2,000 ft, Underlies Gilliam fm. and overlies Word fm. 

P, B. King, 1931 (Univ, Tex, Bull, 3038, pp. 73-84) Vidrio memb, of Capitan. fm, 
[See 1931 entry under Tessey dot.) 

I’, B. King, 1933 (Historical geol, of R. C. Moore, p. 32 
of Glass Mtns fm. [See 1938 entry under essey dol] 


P. B. King, 1984 (Geol, Soc. Am. Bull, vol, 45, pp. 7364-), designated the 
Vidrio deposits as Vidrio massive memb. of Capitan ls, This is present 
approved name of U. 8. Geol. Survey. 

This fm, is most conspicuous part of Glass Mins. Vidrio is Spanish word for 
glass and is often used among local Mexican population as a nnme for 


Vidrio massive is. memb 


the mtns. 


Vieja series, 

Upper Cretaceous: Western Texas 

T. W. Vaughan, 1900 (U. S. G., &. Bull, 164, pp. 76-81) Vieja sevice —Interbedded 
lavas, pyroclastics, and unfossiliferous sss, clays, and cgis, Thickness not stated 
but seems to be at least 900 ft Overlies (whether conformably or uncon. not 
discovered) San Carlos fm. in Presidio and Jeff Davis Counties. 

J. A. Udden, C. L. Baker, and E. Bó&e, 1916 (Univ. Tex, Bull 44, pp. 78-79, table 
opp. p. 59). Vieja aeries correlates with Navarro fm 


Named for exposures in Vieja Mtns, Presidio Co 


Viejas gabbro-diorite 
Late Jurassic or early Cretaceous: Southern California (San Diego and 
Imperial Counties) 


W. T. Miller, 1985 (Calif, Jour. Mines and Geol, vol 31, No. 2, pp. 115-141, map). 
Viejas gabhro-diorite.—Cuts Black Mtn volcanics and is of about sameo age ne 
Alpine quartz diorite, Type occurrence in Viejas Mtn, southern Peninsular Range 
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Vienna limestone, (Of Chester group.) 
Mississippian: Southern Illinois and western Kentucky 
Weller, 1920 (Jonr. Geol, vol. 28, No. 4, pp. 281-200, and No. 5, pp 5-418; also 
HL Geol Surv. Bull 41). Vienna le.—Usually highly siliceous or cherty ls. Thick 
ness 0 to TO ft Present in Johnson and Pope Counties, Rests, apparently con 
formably, on Tar Springs ss., and underlles, apparently conformably, the Walters 


burg #8. 
Named for excellent exposures at Vienna, Johnson Co, NI., where it is 
exposed in some streets nnd in an old quarry Just W. of the town 


Viering sand 
A subsurface sand of Chester ( Miss.) age in Ind. that has been correlated 


with Paoli Is, of Cummings. 


Vilas shale. (Of Lansing group, Kansas.) 
Vilas shale member (of Lansing formation), Missouri 

Pennsylvanian: Eastern Kansas, southenstern Nebraska, northwestern 
Missouri, and southwestern Lown. 

E. Haworth, 1898 (Kans. Univ, Geol Surv. vol 3, pp. $1, 108), Filas ah. proposed 
by G. T. Adams (in field notes) for ah., 75 ft. thick, overiying Parlton Is. and under 
lying lola Ix. {Miscorrelation with Tola Is., the sh, exposed at Vilas really under- 
lying Stanton Is. and overlying Plattsburg 1s. See H. Hinds and EF. C. Greene, 1915 
(Mo. Bur, Geol, and Mines, vol. 13).] 


The present generally accepted definition treats Vilas sh. as a membh. of 
Lansing fm. in. Mo, underlying Stanton Is. memb. nnd overlying Platts- 
burg Is. memh, In Kans, the Lansing is now treated as a group and the 
Vilas sh. ns n fm. 

Named for exposures in vicinity of Vilas, Wilson Co., Kans 


Villaze Bend limestone. (1n Mineral Wells formation.) 

Pennsylvanian: Central northern Texas (Valo Pinto County) 

VY. B. Plummer, 1020 (Tex. Bur, Econ, Geol, geol map of Palo Pinto Co.) Village 
Bend le. Hes 30+ ft. below Lake Pinto as. and 100+ ft. above Mast Mtn sh. [re 
strieted], all in Mineral Wella fm, [East Mtn eh, as originally defined occupled 
interval btw. Brazos River ss. and Lake Pinto ss., within whieh interval Hes this 18. ] 

F. B, Plummer and J. Hornberger, Jr., 1086 (Univ. Tex. Hull. iM, pp. 81-30). 
Village Bond 15.—AÀ grayish-buff impore hard fossiliferous Ie, from 6 in. to 14 rt 
thick, occurring near top of East Mtn sh, memb. of Mineral Wella fm, [One section 
they give shows Village Bend Is. lying 60 ft, below top of the Hast Mtn.) Type loc 
i» exposure near W. end of Village Bend of Bravos River 2% ml in direct line SE 
of Palo Pinto, where this Ix. is O ft. thick, very bard, and its upper part is mide 


up of an agel. 
Villa Nueva sandstone member (of Fayette formation) 

Eocene (upper): Northeastern Mexico (Tamaulipas), 

W. G&G. Kane and G. B. Gierhart, 1035 (A. A. P. G. Bull, vol. 19, No. f, p. 1387) 
Villa Nueva ss. meomb Uppermost. bids of Payette fm. that admit of measurement, 
in section measured on both sides of Rio Grande btw, Koma and Hio Grande City, 
(Starr Co], Tex Consists of 3 ft, of coarse-grained soft gray ea, commonly 
weathering brown, with, at base nm fossiliferous horizon containing species of 
Turritella, Volutocorbis, and other fossils [Derivation of name not stated.] 


Vinales limestone 

Jurassic (2): Cuba. 

E. L. DeGolyer, 1918 (A. A. P. G. Bull, vol. 2, p. 139) [Assigned to Jurassic, and 
thus classified by J. W. Lewis, 1022 (A, A, P. G. Bull., vol. 16, p. ): but R E 
Dickerson und W. H. Butt, (A. A, P. G. Tull, vol, 19, No. 1), assigned it to 
Lower Cret., ond €, Schuchert, 1935 (Hist. geol Antillean-Caáribbean region, p. 514), 
alko assigned tt to Cret.] 
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Vinalhaven rhyolite. 

Silurian: Central southern Maine (Penobscot Bay region). 

G. O. Smith, 1896 (Geology of the Fox Islands Maine, pp. 12, 46-55). Vinal Haven 
acid colcanics.—Characterize NW, part of Vinal Haven, with exception of the strip 
of volcanica deslgnatel ss Thoroughfare volcanics, Both lavas aod pyrociastice 
are represented, The rocks inelude, im ascending order, tufa, taxitic aporhyolite, 
apherulitic aporhyolites, and flow breccias, with the other tuffuceous bala aa prob 
ably the highest members of the serie» represented. On NW, side of the nren the 
lower members of Vinal Haven series are in contact with the more basic series 
['Thorofuré volcanica], and the relations seem to be wholly conformable 

O. Smith, 1907 (U. & G, BR, Penobscot Bay folio, No. 149, p. S). Vinalharen 
rhyolite,—Name applied to the rocks enrlier deserited and mapped ae Vinal Haven 
acid voleanics. — Assigned to Sil Arc of post-Ni 


gura nge-—-probably late Sil 


On 1933 geol. map of Maine, by A. Keith, these rocks are nssignel to Dev 


Vincent member (of Meaford formation). 
Ordovician: Ontario 
M. Fritz, 1926 (Roy, Soc. Ginada Iroc, and Trans., 3d ser, voL 20, pt. 1, sec. 4, p. 93). 


Vincent saud. 
A subsurtace unit of ss. lenses lying at or gear horizon of Ames Is. memb. of 
Conemaugh fin, (Venp.) at places In SK. Ohto. Near Vincent, Barlow 
Twp, W. part of Washington Co., one of these stray sss., directly on top of 
Ames ls. produced gas and was named Vineent ss. (W. Stout et aL, Geol. 
of nat. gus, A. A. P. G., 1085, p. 900.) 


Vincentown sand, (Of Rancocas group.) 
Eocene (lower): New Jersey. 
Ww. B. Clark, R. M. Bagg, and G. B. Shattuck, 1897 (Geol, Soc. Am. Bull, vol 8, pp. 
216-338). Vincentown lime-4dnds.—Mighly cale. greenaands, 20 to 100 ft. thick, 
forming upper part of Rancocas fm. Orere Sewell [Hornerstown] marla, Namel 


for Vincentown, Burlington Co, 
The present classification treats Vincentown send. ns upper fm. of Rancocas 


group, 


Vindicator rhyolite. 
Tertiary: Southwestern Nevada (Goldfield district). 
LOST. ete). Vindleator rhyolite, 
Of white or Hghtgray color 
dn] fm, 


EF. L. Ransome, 1909 (U. S. G. S. P. P. 60, pp. 
Oldest memb. of volecsnje succession, and a 
este uncom. òn alaskite and Camb. sh, and ts older than Siebert | Eme 
[which is upper Mio.]. Most extensively exposed on flanks of Vindicator Mtn. 


"Thickness probably 200+ ft 


Vinemount moraine 
Pleistocene ( Wisconsi 
(fig. 8) in U. S. G. S. Niagara folio (No. 190), p. 17 


n stage): Southern Ontario. Shown on moraine map 


Vinent formation. 
Cretaceous (7) ; Cuba, 


8. Taber, 1934 (Geol 
but €, Schuchert, 1: 


it to Kocene.] 


joc, Am, Bull, vol 45, No. 4, p. 575) [Assigned to Cret., 
(let. geol. Antillenn-Caribbeun region, p. 492) assigned 


tVineynrd series 
Southeastern Maas: 
N. S, Shaler, 1888 (U. S, G. S. Tth Ann. Ropt, pp, 
series —Rudidish clays, whitish sands, brown and greenish sawda, eross-bedded, com- 
posing the [supposed] Tert, deposits of Marthas Vineyard and well exposed at both 
extremities of the island, "Thickness 15,000 ft Believed to uncon. underlie Wey- 
quosque series. Assigned to Tert. [but now known to Include, as mapped, deposits 
of several ages—Plio, to Upper Cret, ]. 


husetts (Marthas Vineyard) 


63 and map) Vincyard 
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Vineyard interglacial stage (also Vineyard formation) 

Picistocene: Southeastern Massachusetts (Marthas Vineyard, etc) and 
»«outheastern New York (Long Island). 

J. B. Woodworth, 1896 (U. 8. G. S. 17th Ann. Rept., pt. 1, pp. 975-988), Vineyard 
erosion. interval. (luterglacial), accompanied by some deposits, Separates the glacial 
Tisbury beds [Manhasset fm.] of Marthas Vineyard from the deposits of last glacial 
epoch | Wisconsin ata [See also Geol, Soc, Am. Ball, vol. 8, pp. 197-212, 1807.] 

M, L. Fuller, 1914 (U. . S. P. P., 82). Phe Vineyard. interglacial ataye ia repre 
sented on Long Taland by an erosion interval and some marine and peat deposits, 
the deposits being called Vineyard fm. It separates Wisconsin morainal deposits 
from Manhasect fm., and fs correlated with Peorlanm (7%), Iowan (7%), and Sangu» 
mon (7) stages of Mississippi. Valley region 

J. B. Woolworth and E. Wigglesworth, 1934 (Harvard Coll. Mus. Comp. Zool. Mem., vol 
52). Vineyard interglacial stage ts eharaeterized chiefly by erosion on Block Island, 
Marthas Vineyard, Nantucket, and Cape Cod but is accompanied by some marine 
deposits, nnd, locally, on Marthas Vineyard, by some beds of peat. 


Vinitn beds. 

Upper ‘Triassic: Eastern Virginin (Richmond Basin). 

N. S. Shaler and J. B. Woodworth, 1800 (U. S. G. 8, 19th Ann, Rept, pt. 2, p. 435). 
Vinita beds (Ratheria beda) Black fisslle shales carrying DNatheria orata, passing 
upward and interealnted with gray axa, Thickness 2000+ ft. Basal div, of Chester- 
held group of Newark system.  Underlie Otterdale sès. and overlie Tuckahoe group 
Occur in James Hiver bluff, W. of Vinita station, on Tomahawk Creek, and crop out 
on E. slope of Goat Hill near Vinita. 


‘Vinita formation 

Pennsylvanian: Northeastern Oklahoma. 

D. W. Ohern, 1910 (Okla, State Univ. Research Ball, 4, p, 12). Vinita fm—Alternat- 
ing whales and saa., with thin conis and lenticular les, 450 to 1,000 ft, thick, uncon 
overlying Miss. and underlying Claremore fm. Represents all of Muskogee group in 
N. part of State 

Practically synonymous with Cherokee sh. 

Named for Vinita, Craig Co 

Vinland shale. 

Pennsylvanian: Northwestern Missouri and eastern Kansas. 

N, D, Newell, 1935 (Kans, Geol, Surv, Bull. 21, p. 82), A persistent con] bed occurs 
in Stranger fm. 8 to 10 ft. beneath its top (which is placed nt base of Haskell 15) 
The marine sh. btw, this coal and Haskell Is, bas been called Vintand s^. in unpub 
lished thesis by J. M. Patterson, from village in Douglas Co, Kana, SE. of 
Lawrence 

R. C. Moore and N. D. Newell, 1936 (Kans. Geol. Surv. Bull. 22, pp. 146, 150-152) 
Finland sh, restricted to rhe sb. and x, probably all marine, overlying Westphalia 
Is. and underlying Haskell Is. It ordinarily consists of 9 to 50+ ft. of gray argill 
limy or sandy sh.. locally with some s3, Originally the Vinland included West 
phalla ls. Type Joe, is 24 mL NE. of Vinland, Douglas Co. Best exposures in 
NW. part of sec, 12, 1. 14 S, R. 20 E. 


Vintage dolomite, 

Lower Cambrian: Southeastern Pennsylvania. 

G. W. Stose and A. I. Jonaa, 1922 (Wash. Acad. Scl, Jour. vol. 12, pp. 359, 262, 
203), Vintage dol.—1n part a gray heavy-bedded dol which weathers to whitish 
chalky surface, and in part a knotty darkblue dol. with argill, parting® Same 
beds are sparkling, gray to blue mottled, with siliceous and calc, blebs that stand 
out on Weathered surfaces. At base is a whitish schistose thin-bedded impure dol, 
containing muscovite Makes, Thickness 500-050 ft. Underlica Kinzers fm. and 
overlies Antietam qtzite, Well exposed in cut of Pa, R, R, at Vintage, 15 zal. E. of 
Lancaster 


Vinton member. 
Mississippinn: Central Ohio. à A 


G 
J. E. Hyde, 1012 (Hist. of Fairficld Co, nnd representative eitizena, by C, C. Mier, ~ 
pp, 200—212) Vinton memb.—Fine-grained yellowish sss, and sandy shales, usundly 
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Vinton phase (of Otis limestone). 
Middle Devonian: 
W. H. Norton, 1921? (Iowa Geol 


River Probably somewhat hi 


referred to Hromide fm 


overlain by 50 ft. of Fernvale Is. 
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Central eastern Lowa, 


Surv, vol, 27, p. 377) Tinton pha 
V. of Vinton 
r in Oti» terrane than Coggon 


these quarries the stone is a buff, finely laminated mag 


IB., ren 


(upper Viola), of Richmond age 


rks 


ae 


of 


phis 


50 to 100 ft. thick, but in Fairfield Co. 150 ft. thick. Forms top memb, of Logn 
fm, Overlies Allensville memb, and uncon, underlies Maxville le [Lozan fm, as 
used by Hyde included upper part of Wack Hand fm His Vinten memb, corre 
sponds to Logan fm. of previous repts.] 

J. E. Hyde, 1915 (Jour. Geol, vol. 22, pp. 771-719» Vinton memb, was named for 
Vinton Co., Ohio [On other pp. In this vol. Hyde states Vinton memb, is= Logan 
Tm, of Prosser.) 

C. 8. Prosser, 1915 (Outlines of ficld trips in geology for central Ohio, p. 13), accepted 
Hyde's expansion of Logan fm. and restriction of Black Hand to Dasal part of the 
Black Band of previous repts, his restricted Black Hand being treated as top memb, 
of bis expanded Cuyahoga fm. 

See under Logan fm. 


Otis Is— 


[Benton Co,] along Cedar 


In all 


arkably homogeneous, 


lying in even and rather henvy horizontal beds, Chemical analysis shows it to be 
somewhat less mag. than Coggon phase. 
Viola limestone, 
Middle and Upper Ordovician: Central southern Oklahoma. 
J. A. Taff, 1902 (U. G. S. Atoka folio, No. 79). Viola i&-Mnssive white and 
bluish lss, with o onal irregular bands and nodular russes of chert or flint, 
most nbundant in lower and middle portions Some beds coarsely ersstulline, 


others composed chiefly of shells and shell fraements Thickness 750 ft... Overiles 
Simpson fm. with transition, and underliea Sylvan sh.; all of Ord, ax 

J. A, Taff, 1903 (U. 8. G. & Tishomingo folio, No. 05) Viola W, js T00-- ft, 
thick, and represents a continuous bur slightly variable deposition of Is. ‘The 
upper and lower parts, cach approx, one-third of fm, in thickness, are composed 
of thicker and less evenly stratified beds than middie part. Chert is usu"lly moet 
abundant in lower and middle parts of fm. Texture of middle part is generally 
dense and fine Some beds, especially in upper part, are uneven, earthy, and 
coarsely crystalline, while others nre composed hirgely of fossil shell fragmente 
nnd shells, There is gradual transition from a thin-bedded platy Ix. belonging 
to Simpson fm. upward into the thicker beds of Viola he, while at top there is an 
abrupt change from Is, to the dark-bluish or greenish clay shales of Sylvan fm. 
According to E, ©. Ulrich the fossils of Dasal memb, of Viola Is. are of lutest 
Black River and earliest Trenton ame; the foxalls of middle memb. are later 
Trenton; and the fossils of upper memb. are of Richmond nge 

E, ©. Ulrich, 1911 (Geol Soc, Am. Bull., vol 22, pl. n ved Viola 19. wholly 
to Trenton, and the beds of Black River and upper Cha to a hew and 
undefined fm. called Mromide, The alto designated the beds of Richmond age 
as Fernvale is, which he showed as uncon, above his Viola [restricted] Is, with 
beds of Maysville ond Eden absent, 

C. A, Reeds, 1926 (Am, Musa t. His Jour, vol. 26, pp. 470-474), listed fossils 
from the 3 members of Viola ls. and assizned them as follows: (1) Upper 300 1 
gray ecryatalline rock containing abundant Richmond fauna; (2) middle 300 ft., 
thin-bedded dark-srüy ls. containing upper Trenton fossils (3) basa] 60 to 100 
ft. massive-bedded light-colored Is, containing latest Black River and earliest 
Trenton fossils. He assigned entire Simpson fm. to the Chazy. 

E. O. Ulrich, 1927 (Okla. Geol, Surv. Bull 45, p. 30), showed typical Bromide upper 
part of Simpson fm. and of late Chazyan (Lower Ord.) age, and stated that the 
beds of Black River ond eatly Trenton (Middle Ord.) are “provisionally 


He also showed the rest of the Trenton and early part of 


Eden as absent; assigned Viola ! [restricted] to rest of Eden epoch nnd eurly 
part of Maysville epoch; and showed it as uncon. overlain by PFernvnle ls., of 
Richmond ace. 

F. €, Edson, 1927 (A. A. Bull, vol. 11, No. 9, pp. 567-975), stated that Tam 
mapped type Joc, of Ult Bromide as lower Viola Ik, and sh 'ogniged. above 
her Bromide ("post-Wilcox") tm, 200 ft. of lower Viola (massive dense bult 
colored “lithographic” Is. of upper Black River age), 700 fr. of middle Viola 
(1s, carrying graptolites in bas of Trenton or Cincinnatinn ge). uncon. 
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E. OQ Ulrich, 1930 (U. 8. Nat, Mua, Proc, vol 76, art. 21, p. 73), assigned his 
Viola lẹ. to nl! of Maysville epoch and upper part of Eden epoch, and showed it 
as uncon. overlain by Fernvile Js., of Richmond age. He included in his Bromide 
an beds of Trenton and Black River age. 

€. E. Decker, 1933 (A. A. P. G. Bull, vol. 17, No. I2, pp. 1405-1435). Evidence 
ig given for extending Viola ls. into Atoka region, “where it has not been 
previousiy recognized.” Has 40 or more separate outcrops, most of them small, 
in Arbuckle Mtns, Wichita Mtns, the Criner Hills, the Mansville anticline, and 
Atoka region, extending over an agzregzate aren of 45 sq. mi, The molluacoida 
and mollu , os well ns the craptolites, correlate parts of the Viola with Nor- 
manskill, Trenton, Utica, Lorraine, and Richmond, 

C. W. Tomlinson, 1935 (Geol of nat. gas, A. A. P. G.. p. 581) Most of Viola 18, 
is Middle Ord., probably chiefly Trenton, with Pernvale ls. (Richmond) at top. 


The E. S. Geol. Survey has not yet adopted Bromide fm, and follows original 
definition of Viola 1s, 

Named for former village of Viola, near Bromide, Johnston Co, which was 
located close to outerop of fm. 


Vipond series 

Pre-Cambrian : Ontario 

L. C. Graton nnd IL B. MceKinstry, 1932 (Canadian Min. and Met, Bull 249, pp 
5, 4) 

Virgelle sandstone. (Of Montana group.) 
Virgelle sandstone member (of Eagle sandstone) 

Upper Cretaceous; Northwestern, central northern, and central southern 
Montana. 

D. Stebinger, 1914 (U. S. G. P. 90, pp. 62-68), Virgelle ss—Gray to buff 
eon ree Ained massive ss, cross bedded, with many terruginous concretions 
in up balf. In lower half slabby gray ss., becoming shaly toward base Thick- 
ness 220 ft. on Two Medicine River btw, ite mouth and Family post office. 
Underlies Two Medicine fm. In NW. Mont. (Blackfeet Indian Res.) and overlies 
Colorado sh, In central Mont, it comprises basal memb, of Eagle ss, and still 
farther E. jt represents all of Eagle xs. that is present. Is well exposed along 
Missouri River from town of Virgelle, a few mi. below Fort Benton, eastward, 


In Yellowstone-Bighorn Countles region the 350+ ft. of transition beds 
underlying Virgelle ss. memb. of Eagle ss. and containing a fauna of 
predominantly Montana types are now known as Telegraph Creek fm. 
In that area the Telegraph Creek fm. separates Virgelle ss. memb. of 
Eagle from deposits of unquestioned Colorado age, carrying Niobrara 
fossils and designated Niobrara sh 


Virgen [Virgin] series. 

C. [R.] Keres, 1923 (Pan-Am, Geol, vol. 40, pp. 52 and 61). Fergen aerica,.—Doposits 
of late Tertic age, mainly Plio. perhaps, Appear partially to fill a canyon of old 
Virgen [Virgin] River [SE. Nev.) that was exeavated before Bonneville days, and 
the line of which is occupied by the lower Virgen [Virgin] River of today. In Nev. 
divided into Kyle sr above and Funeral cela. below. [In Pan-Am. Geol, wol 41, 
p. 79, 1924, Keyes defined Virgen series as follows: Name applies to thick cgl. beds 
overlying the boraciferous clays in Virgen Valley and in Furnace Canyon, Inyo Co., 
Calif.) 


Virgil series, 

Pennsylvanian: Kansas, Missouri, Iowa, Nebraska, and Oklahoma. 

R. C. Moore, 1031 (Kans. Geol. Soc. Sth Ann. Field Conf. Guidebook, correlation 
ehart) Virgil series extends from base of Americus Is. down to top of sh. uncon. 
overlying latan ls., and includes Wabaunsee group redefined, Shawnee group, ond 
Douglas group redefined. 

R. C. Moore, 1932 (Geol, Soc. Am. Bull, vol, 43, No. 1, pp. 279-280). The Penn. 
system of Mid-Continent region is divisible into 4 major natural divisions or 
series, here named (descending) (1) Virgil series, consisting of alternating 
Is, nnd sb. with prominent ss. deposits at base, resting, with very important uncon., 
on (2) Pottawatomie series (distinguished by prominence and wide distribution of 


2254 


it, 


R. 
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18,); beneath it occurs an uncon, and one of most clearly defined paleontologi 
boundaries in the Penn., which is succceded downward by (3) Des Moines senex 
which rests, with distinct and widespread uncon., on (4) Bend series [restricted 
to Penn, part of Bend of the literature], [The foregoing clnssificntion discards 
Missouri group, replacing it with Virpi? serées and Pottatatomie series.) 


M. K. Eling, 1932 (Geol, Soc, Am, Bull, vol. 43, No. 1, p. 285), reported feasil 


plants from "the sh. overlying the eroded surface of Stanton Is. about 6 mi NW 
of Garnett, Kans. This horizon belongs directly above the important uncon. that 
marks base of Virgil series (R. C. Moore, new), which comprises upper 1.400 
ft. of Kans. Pennsylvanian (i e, beds below Amerieus Is.)." 


. €. Moore, 1922 (Kans. Geol Soc. 6th Ann. Meld Conf. Guidebook, pp. 88, 96) 


It is proposed to recognize 3 major divisions or series in the Penn. rocks of 
Kans., designated (ascending order) Des Moines series, Missouri sertes, and Virgil 
series. The Des Moines series is essentially unchanged from previous useage, in 
cluding strata from base of Cherokee sh, to an uncon, near top of Marmaton groug 
The Missouri series ns formerly defined included all Penn. strata above the Des 
Moines, Writer now proposes to restrict this name to apply to the beds btw. the 
uncon, at top of Des Moines series and another important uncon. in what ha: 
previously been classed as Douglas fm. or group. The beds btw. the uncon. last 
noted and base of Perm, are defined as Virgil series, The uncon. btw. the Misseart 
and Virgil series corresponds to the time of major folding in Arbuckle Mtne 
southern Okla., and probably also of deformation in Ounchitn Mtns, farther E 
The Virgil series includes Waobnunsee, Shawnee, nnd Douglas (redefined) groups. 
Contact btw. Virgil series and overlying Perm. (Americus lx. at base) is con 
formable so far as known : 

C. Moore, 1933 (Historical geol, pp. 304-305, 310). Virgil series, =—Uppermast 
Penn. in Mid-Continent region. Thickness 1,200 ft. in N. Okla ; about 700 ft, in 
Nebr, [On p. 319 he draws top of Penn. at base of Americus Is.) 

C. Moore, 1936 (Kans. Geol, Surv. Bull. 22, pp. 41, 40, 50, 142). Upper bir of 
Virgil series is located at break that occurs near horizon of Brownville 1s. and 
within group of beds formerly known ax Admire sh. [p. 41] [Moore's diagram 
on p, 49 shows this uncon, as in places occurring & short distance above BrownviDe 
1ls.] Named for town in X. part of Greenwood Co, Kans., located about midw 
btw, lower and upper limits of Virgi] series outerop in this part of State. Xxposure 
(about 960 Tt. thick) along Verdigris River, from W. of Madison to Virgi] and 
RE. to central Wilson Co. exhibits clearly the boundaries Indicated [l'age 49 
shows discon. at top of Brownvllle 1s. and 1neludes latter ls. in Virgi] series. On 
p. 50 he restricts Admire group (as he calls it) to beds from base of Towle eh, (top 
of Brownville Is.) up to base of Americus 13, and Includes his Admire group in 
l'erm. ] 


See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1035, 


Virgilina group. 
Virgilina volcanic group. 
Virgilina greenstone, 
Pre-Cambrian: Central southern Virginia and central northern North Car- 


olina (Virgilina district). 

L. Watson, 1916 (Va, Geol, Surv, geol, map of Va). Virgilina growp.—Divided 
into 3 mapped units (descending) : Gabbro; quartz porphyry: and volcanic acid 
and basic tufts, Overlies pre-Camb. granite and granite gnelise 

B. Laney, 1917 (Va. Geol. Surv. Bull. 14, pp. 15, 19, 27-34, and map). The basie 
voleanics, for which Virgilina greenstone is proposed, were originally andesite and 
andesitic tuffs but have become, through intense metamorphism, chlorite-epidote 
schists or simply greenstone schists. These for most part retain something of 
their original minerals. The rocks form Virgilina Ridge and are typically developed 
in and near town of Virgilina [Halifax Co. Va.]. In present conditions the rock 
is a well-defined greenstone schist. [Mapped as Ord. (?).] 

I. Jonas, 1928 (Va. Geol. Surv. prel, ed. of geol. map of Va). [The block of 
pre-Camb, extrusive rocka younger than Glenarm series and designated “greenstone 
volcanics” is stated to “include meta-andesite in Virgilina area called Virgiline 
greenstone."] 

I. Jonas, 1932 (Va. Geol. Surv, Bull. 38, pp. 6, 24-25, map). Virgilina volcanic 
group (p. 6); Virpilina volcanic rocks (text heading, p. 24); Virgilina volcanes 
(map), Acidic and basic voleanic rocks occur in a small area btw. Meherrin 
and Keysville, Va., which is included in Laney's map of Virgilina dist., and his rept 
describes these rocks in detail. They extend SW. 35 mi. to Virgilina, on Va. line 
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and across N. C. into S, C, Of pre-Camb. age. Older than Columbia granite, 
which intrudes them. Not seem in contact with Wissahickon fm. but probably 
overlies the Wissahickon, 


Virgin limestone member (of Moenkop! formation), 

Lower Triassic: Southwestern Utah (Washington County) and northwest- 
ern Arizona. 

Hi. Boxster nnd J. B. Reeside, Jr., 1921 (U. 8. G. &. Bull. 726C, pp. 90-02) Yirgin 
lh memb—Eartby greenish-yellow 1s.. In 3 thin bands separated by greenish 
yellow and reddish-brown sh. Thickness SO to 160 ft Lies 400 to 425 ft. below 
Shnabkaih sh. memb, of Moenkopl and 255 to 610 ft. above base of Moenkop! 
Named for Virgin City, Utah, where it 1s well exposed, [See also U, S, G. S. P. P, 
129D, 1922.) 


Virginia slate. 

Pre-Cumbrian — (upper Huronian): Northeastern Minnesota  (Mesabl 
district) 

C. R. Van Hise nnd C. K. Leith, 1901 (U. &. G. 8. 2tet Ann. Rept., pt. 3, pp - 
500) Virginia s!—1Iwnse fine-grained gray or black »l Called Virginis sI 
becanse in its typical form it has been found in numerous test pits nnd drill holes 
W. of town of Virginin, Rt. Louis Co. Top fm. of Upper Huronian In Mesahi dist 
Uneon, dnderties the great Keweenawan gnbbro and conformably overlies tron 
bearing Biwatik fm. 

C. K. Leith, 1908 (U. 8, G. & Mon, 43), stated that Virginia sl, grades both verti 
tally and laterally into Biwabik fm.; nnd C. R. Van Hise and C. K., Leith made 
same statement in U. 8. G. 8, Mon, 52, p. 174, 1911 

C, R. Van Hike and C, K. Leith, 1900 (U, $. G, 8, Bull. 260) nnd 1911 (U. 8S. G. R 
Mon. 52), treated Virginin s). ns younger than BlwnbIk fm., buf assigned both to 


ipper Huronian 
C, K Leath, R. J. Lund, and A. Leith, 1935 (U. S. G. S. PL P. 184), assigned Virginia 
sl. to upper Huronian and Biwablk tron-fm. to middle Huronian, 


Virginta quartz hypersthene norite. 
Late Jurassic (?) ; Southern California (Riverside County). 
P. H. Dudley, 1935 (Calif. Jour, Mines and Geol, vol 31, No. 4, pp. 491, 501) 
Most important body of rock occurs near old Virginia mine, and cxtends W, mto 
E. part of the Gavilan 
* Virginian. 
A term introduced by A, Heilprin (Phila. Acad. Nat. Sci. Proc. 1882, pp, 
188—184. 1883; also Phila. Acad. Nat. Sei. Jour., 2d ser., vol, 9, pt. 1, p. 120, 
1884) for the "Middle Atlantic Miocene deposits of Va, and the newer 
group of Md. ('Yorktown' epoch, iu part of Dana).” See under 
TOarolintan. Corresponds to an indefinite part of Chesapeake group of 
present nomenclature. 


Virgin Valley beds, 

Miocene: Northwestern Nevada. 

J. C. Merriam, 1907 (Sci, n, S., vol. 26, pp. 280-882), Virgin Valley beds.—Marmmal- 
bearing fm., largely voleanic ash or tuff, showing variable amount of induration 
and varying in color from white to green or bright red, Fauna, especially of 
upper beds, appears to belong to same period as Truckee Miocene, Upper bods 
are usually softer than the others and consist of cream-colored ash; middle beda 
are generally brownish or gray and weather in gently rounded knolle; lower 
beds are somewhat harder than the others, and where badland structure occurs 
in them very steep faces are frequently produced, Thickness of fm. 1,000 to 2,000 
ft. Virgin Creek drains the valley in which the beds occur. There are older 
tufs, ashes, and rhyolitic lavas that resemble Clarno Eocene of Oregon 


Appears to be same as Truckee fm. 


Vishnu schist, 
Pre-Cambrian: Northern Arizona, 


C, D. Walcott, 1889 (Geol, Soc, Am. Bull, vol. 1, p. 50). Vishnu, bedded qtzite and 
schists, 1,000-4- ft. thick.  Uncon. underlies Grand Canyon [Unkar] group im 
Grand Canyon of Colorado 
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C, D. Walcott, 1894 (U. S. G. S. 14th Ann. Rept., pt. 2, pl. 60, ete). Vishnu terrane 
(Algonkian?) consists of sas., achista, ètc., and overlies Archean gneisses, schists 
ete 

L. f Noble, 1910 (Am. Jour, Sci, 4th, vol, 20). Vishnu schist, the fundamental 
crystalline complex, consists of quartz, mica, and hornblende schists, invaded 
hy quartz diorite and injected by veins of pegmatite and aplite 


L *. Noble and J. F. Hunter, 1916 (U. 3. G. 5. P. P. 98-1, p. 1123), The Archean 
complex of Grand Canyon ts now known as Vishnu schist in usage of U. B, Geol 
Surv It is evident, however, from present study, that the mame includes two 
or more very different series of rocks. Doubtless it will be advisable at some 
future time to restrict name Vishnu schist to the mica schist series ond give 


another name or names to the gneisses, but until à more detailed study is made 


a change in present usage would be premature, 

I. Campbell and J, H, Maxson, 1930 (Geol Soc. Am, Proc. 1955, p. 242). Cale. 
concretions have been found tn Vishnu schist (restricted by writers to inelude only 
the sed. series) on Boucher Creek in W. part of Bright Angel quad, which contri 
sed, origin of the sehist 

The U, S. Geol, Survey has not yet had ocension to consider the proposed 
restriction of Vishnu schist. 

Named for Vishnu's Temple, on Colorado River, 20 mi. K. of mouth of 
Shinumo Creek, 


Vishnuan series, 
A term employed hy €, [R.] Keyes instend of Vishnu schist of other 


geologists 


Vivian sandstone. (In Pottsville group.) 
Pennsylvanian: Southern West Virginia 
R. V. Hennen and R. M, Gawthrop, 1015 (W. Va. Geol. Surv, Rept. Wyoming and 
McDowell Counties, p 2). Vitian s8,—Mnssvo to heavy-bedded, medinm- 
grained, micnceeous, bluish gray, O to 35 ft, thick. Lies 0 to 5 fr. below Poenhontas 
No. 2 coal and resta on Pocahontas No. 1 coal. Has been quarried 300 yds. E. 
of East Vivian railway station, McDowell Co 


Vivien sand. 
A name that has been applied by drillers to Naeatoch sand (Upper Cret.) 
of NW, La 


I Vola limestone, (In Washita group.) 

Lower Cretaceous (Comanche series): Southern Texas. 

R. T. Hill 1889 (Am. Geol, vol 3, p. 289; Am, Jour, Sch, Sd, vol 37, p. 200) 
Vola ls, or Shout Creek horizon.—Hed chalk ls. At Austin 50 ft. thick, Top fm 
of Lower Cret, in Burnet and Travis Counties, Overlies /rzogyra arictina clays 
[Del Rio clay] 


Paleontologie name. Replaced by Buda la. 


Volean group. 
Pre-Cambrian: Mexico (Lower California) 
G. P. Merrill, 1897 (U. S, Nat, Mus. Rept, 1895, p. 985). 


Volean Peak group. 
Paleozoic (7): Mexico. 
S. F. Emmons and G. P. Merrill, 1894 (Geol, Soc. Am. Bull, vol. 5, p. BEL), 


Volga shales, 
Upper Ordovician; lowa. 
C. [R.] Keyes, 1931 (Pan-Am, Geol, vol, 55, pp. 217-2 applied this name to 
beds underlying his Wykoff 1s and overlying his Dubuque Is. shales in Iowa. He 
stated that his Wykoff ls.—7Blgin 1s., so that his Volga shales appear to correspond 
to upper part of Dubuque fm. 
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Volusia gh. 

Upper Devonian: Western New York (Chautauqua County). 

G. H, Chadwick, 1023 (Geol, Soc. Am. Bull., vol, 34, p. 69). Upper Dev. of Chau- 
tnuqua Co. divided into (descending): Knapp bedg; Conewangzo fm.; Chadalcoin s 
Volusia sh. =Girard sh. of Pas; unecon,; Northeast Sh; Shumla se 

G. H. Chadwick, 1924 (N. Y, State Mua, Bull, 251, p, 153). Voluaia ak.—Green for- 

siliferous sh. about 100 ft, thick E, of Volusia [Chautauqua Co], about 180 ft. 
thick on the Canadaway. On approaching N. Y. line the Girard sh, becomes 
increasingly fossitiferous from top down, carrying specially Camarotecchia dupli- 
cate and changing to green Randy sh, On Chautauqua Creek the green Volusia 
ah, overlies about 140 ft. of normal Girard sh. On Canadaway Creek the Volusia 
sh. is 180 ft, thick and if normal Girard is present beneath It If cannot exceed 
40 ft, in thickness, Volusia sh. is overlain by Chadakoln beds, 

1 H. Chadwick, 1085 (Geol Soc, Am. Proc, 1994, p, 71), [See 1985 entry under 
Northeast sh.] 


Vulcan iron-formation. 

Pre-Cambrian (middle Huronian): Northwestern Michigan (Crystal Falls, 
Menominee, nnd other districts). 

C, R. Van Hiae, 1899 (U. 8. G. S. 19th Ann. Rept., pt. 3, p, 18; and Mon. 30, pp 
xxv, xxvi), Vulcan fron fM., containing states, —Highest fm, of Lower Menominee 
series of Menominee dist. Overlies Antoine dol and uncon. underlies the great 
sl fm. of Upper Menominee series, Correlates with Negaunee fm, of Marquette 
dist, nnd Groveland fm, of Crystal Falls dist. 

C, R. Van Hise and W. 8. Bayley, 1900 (U. 8, G. 8, Menominee folio, No, 62), 
defined Vulcan fm. as uncon, overlying Negaunee fm, as underlying Hanbury sl, 
nnd ag divided into (descending) Curry ore-tearing memb. Brier sl, memb., anid 
Traders ore-bearing memb, "Thickness of fm. 0 to 700 ft 

C. R. Van Hise and C. K, Leith, 1911 (U. 5. G. S, Mon. 52), treated the Vulcan 
rocks Of Iron River dist, as à memb. of Michigamme al, (upper Huronian), 

R. C. Allen, 1915 (Jour. Geol, wol, 23, pp. T03.-) and 1919 (Am. Inst. Min. and 
Met, Engrs. Bull, 153, pp. 2570-2504), correlated Vulcan fm, with Negnunee and 
assigned it to middle Huronian. 

€. K. Leith, 10323 (16th Int. Geol. Cong, Guidebook 27), assigned thie fm, to middle 
Huronian, ns did €. K., Leith, R. J. Lund, and A. Leith, 1935 (U, S, Q. 8, P, P. 134), 
who called the rocks Vulcan iron-fm. 


Named for exposures in vicinity of West Vulenn, Menominee dist, 


Waban formation. 
Ordoviciun or Cambrian: Newfoundland. 
H. M. Ami, 1900 (Roy. Soc. Cannda Proc. and Trans,, 2d ner., vol. 6, sec. 4, p, 199). 
The term Waban fm. is suggested as an appropriate designation for the iror 
bearing struta of Great Bell Island 


Wabana series, 
Lower Ordovician: Newfoundland. 
G. Van Ingen, 1914 (Princeton Univ. Contr, to geology of Newfoundland, No, 4) 
Wabana scries,—Upper part of Lower Ord, of Newfoundland Discon, overlios 
Bell Island series, Divided into several fms. Correlated with Middle Arenlr 
Upper Arenig, nnd Llandello(?) of western Europe. [Derivation of nume not 
stated. } 


tWabash group. 

Pennsylvanian: Indinna, 

G. H. Ashley, 1902 (U. &. G. 8. 22d Ann, Rept, pt, 3, p. 273). Wabash group.— 
Main coul-bearing measures, 100 to GOO ft. thick Overlain by Merom- ss, and 
uncon. underlain by Mansticld ss, 

Ineludes Ditney, Somerville, Millersburg, Petersburg, and Brazil fms. of 
Fuller, or strata of Pottsville, Allegheny, and Conemaugh nge. 

Named for Wabash Hiver, Iud. which cuts through the various fms. 
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Wabash formation. 


Pennsylvanian: Southwestern Indiana, 

M, L. Fuller and F. G. Clapp, 1904 (U. S, G. 8. Patoka follo, No. 105). Wabash fm.— 
Lower half heavy #88., with thin ahales, 188., nnd coal beds; upper half alternating 
wee. nnd shalew, Thickness 180 ft, Basal bed të Parker coal Underinin by 
Inglefield su. [supposed s» Morom se.) and overlain hy Tert. river deposits, 

E. R. C€umings, 1922 (Hdb, Ind. Geol, pt. 4, Sep. Pub, 2 p. 326) Wabash fm. of 
Fuller and Clapp i» recognized provisionally, pending tinal determination of its 
relations to Merom sx, which In this rept i» treated as terminal memb, of Penn 


in Ind. 


Named for exposures in bluff of Wabash River in Patoka quad 


‘Wabash stage 


tWabash bee 


Pleistocene: Central Indiana, 

0. FP. Hay, 1912 (Smithsonian Mise, Coll, vol. 59, No. 20, p. 13). Wabaah boss 
(nlso Wabash stave) —tInterglacial deposits consisting mostly of linga of old 
marshes, ponds, and lakes Underlain by Wisconsin drift. Contains  Pleist 


l'osss, 


Preoceupied 
Named for Wabash River, being especially developed in valley of that 
river and ita tributaries, Type loc. about 4 mi. E. of Fairmount, Grant 


Co. 


Wabash moraine, 


Pleistocene (Wisconsin stage): Northwestern Ohlo, northeastern Indiana, 
and southern Michigan. Shown in part on moraine map (tig. 5) in U. 8 
G, S. Columbus folio (No, 197), p. 12, and in part on moraine map 
(pl. 32) in U. S. G, S. Mon. 53, Named for Wabash River, Ind 


Wabaunsee formation (also group). 


Pennsylvanian: Eastern Kansas, northwestern Missourl, southeastern 
Nebraska, und southwestern Iowan, 

C. S. Prosser, 1895 (Jour. Geol, vol. 3, pp. 688-697), Wabounsce fm—Seriee of 
alternating fossiliferous Iss. and cale, argill, and aren. sbales, about S75 fr 
thick, underlying Cottonwood Is. and overlying Osage coal Includes rocks from 
tup of Swallow's bed No. 154 to base of bed No. S0. 

Later restricted in repts of Kans. Geol. Surv. so as to include only beds 
from top of Seranton sh, of Shawnee group (a horizon considerably 
higher than Osage coal) to base of Cottonwood Is, ‘This definition was 
ndopted by E. Haworth and J. Bennett in 1908 (Kans. Acad. Sei. Trans., 
voL 21, pt. 1, pp. 71-55, and Univ. Kans. Geol Surv. vol 9); and it 
was followed by Kans. Geol, Surv, until 1981, although J. W. Beede (in 
Univ. Kans. Geol, Surv. voL 9, 1908) stated that in his opinion Wabaun- 
see should inelnde only from top of Americus ls. down to Daae of 
Scranton sh, 

G, E. Condra, 1027 (Nebr. Geol. Surv, Bull 1, 2d ser, p. 59). The coal which 
Haworth and FP ser called the Osage is the Silver Lake coal, and the Topeka 
coal, 125 ft. lower, is the Osage. Prosser meant base of the Wa&baunsee to be at 
Silver Lake coal, not the Osage, Later the lower bdy of fm. was placed higher 
at base of Burlingame Is., which is widely persistent and a good horizon marker 

R. C. Moore, Sept, 1931 (Kons, Geol, Soc, Sth Ann. Field Conf, correlation chart), 
redefined Wabaunsee group so as to include beds below Americus 1s, and above 
Topeka 1s, and this definition was adhered to by R. C. Moore and G. E. Condra 
in thelr Oct. 1932 revised classification chart of Penn, of Kank and Nebr. 
This definition subtracta several fms. (Eskrldge sh. Nevn le, Kimdale sh., and 
Americus Is.) from top of Wabaunace group and adda several (Seranton sh., 

Howard Is, and Severy ab.) nt base, These changes have not yet been adopted 

by U. 5. Geol, Surve 
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R. C, Moore, 1982 (Enans. Geol Soc, 6th Ann. Field Conf. Guidebook, Aug, 28 to 
Sept. 3, pp. 94, 96). Wadawnsee group is redefined to Include the beds from 
top of Topeka ls. to base of Amvricus Ia, Thus limited the Wabaunsee is a 
natural strat. unit consisting mainly of gray and brown shales and thin but 
persistent blue and brownish Iss, that differ in several respects from those of 
underlying Shawnee, Perhaps most important of these differences is that In 
few or no cases can the representative divisions of the 1s cycle be recognized 
definitely. Nevertheless, Is. beda 1 or 2 ft, thick have been traced for distances 
of more than 200 mi. in some cases, and coal beds a few in. thick have been 
followed on the outcrop for like distances, 

G. E. Condra, 1985 (Nebr. Geol. Surv. Paper No. 8), still further restricted 
Wabaunsee group by drawing its top at top of his Brownville ls, which 
is where R, C. Moore draws top in his 1956 classification (Kans, Geol. 
Surv. Bull. 22). These modified definitions have not been considered by 
U. &. Geol. Survey for its publications, 

In Kans. the Wabaunsee is now treated as a group; in Mo. and Iown it is 
treated by U. S. Geol, Survey as top fm. of Missonrl group, 

Named for exposures in Wabaunsee Co., Kans. 

See Kans.-Nebr, chart compiled by M. G. Wilmarth, 1936. 


Wabi formation, 
Sllurinn: Ontario 
G. S. Hume, 19020 (Am, Jour, SL, 4th, vol, 50, p. 303), 


Wahlabl shale. 
Upper Cretaceous; Alberta. 
W., Purdy, 1920 (A, A, P. G. Bull, vol 4, p. 250) Basal memb. of Benton sh. 


Waccamaw formation. 

Pliocene (lower): Southern and eastern South Carolina and southern 
North Carolina (sonth of Hatteras axis). 

W. H. Dall, 1802 (Wagner Pree Inst, Sci, "Trans, vol 3, pt. 2, pp, 200-213) For 
the beds exhibited In S, €, along Waccamaw River, above the Cret. marl as 
sectionized by Tuomey and Johnson, the name Waccamaw beds may be adopted, 
[Fossils are listed on pp. 210-211.] Assigned to Filo 

In present usage the Waccamaw fm. represents all known Plio, beds in 
S. C, and it uncon, underlies Pleist. terrace deposits (seculied “La- 
fayette’) and overlies the Miocene Duplin marl. In N. O. the Wacca- 
maw includes all marine Plio. deposits 5. of Hatteras axis, the name 
Croatan sand being applied to the Plio. deposits N. of Hatteras axis. 
No outcrops known N, of Neuse River, N. C, It consists of soft Iss, and 
loose gray to buff fine quartz sands in which occasional small quartz 
pebbles nre present; in places if contains a small number of black water- 
worn phosphatic pebbles that were evidently derived from the Cret. 
Approx. thickuess 0 to 25 ft, in N, C. and 0 to 12 ft. in S. C, 

Named for exposures along Waccamaw River, Horry Co., 8. €. 


fTWachusett gneiss, 

Late Carboniferous or post-Carboniferous: Central northern Massachusetts 
(Worcester County region). 

L 8, Burbank, 1870 (Rept. on geol. map of Mass, by W. O. Crosby, pp. 43-52), in 
several places called the gneiss of Wachusett Range the Wachusett gnclus, Ac 
cording to B. K. Emerson (U. 8 G. 8. Bull, S07, p. 233, 1917) the rocks of 
Wachusett and Little Wachusett Mtns consist of Fitchburg granite overlain by 
600 ft. of dark granodiorite, 


Waco limestone, 
Silurian (Ningaran): Kast-central Kentucky. 
A. E. Foerste 1005 (Ky. Geol, Surv. Bull. 6, p. 145) and 1906 (Ky. Geol Surv. 
Bull. 7, pp. 10, 52). Waco i&-—Básal part »olid b&, 1 to 2 ft. thick; upper part 
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numerous thin luyers of fossiliferous Iss. interbedded with olay Thickness 8 to 
10 fi Middle memb, of Alger fm. (of Niagaran age). Overiain by Estill clay 
und underlain by Lulbezrud clay 

In 1981 (Ky. Geol. Surv., ser. 6, vol. 36, pp. 172, 173) Foerste assigned 
this Is. to Clinton epoch. 

Named for Waco, Madison Co. 


*Wnuconin moraine. 

Pleistocene (Wisconsin stage! : Southeastern Minnesota. 

Name applied in early Minn. repts to morainal deposits which F. Leverett 
(U. S, G. S, P, P. 161, pp. 76-77, 1932) considers to be "only i spur 
formed in a recess in the ice harbor of the Gary moraine.” Named for 
occurrence at Waconin, Carver Co. 


rWadmalaw shell marl. 
TWadmalaw phase. 

Pleistocene: Southern South Carolina (Charleston County) 

E. Sloan, 1905 (S, €, Geol Sarv. geognostic map of 8S. €. advance copies; pub 
lished in 1908, in & €. Geol, Sury,, ser, 4, Bull. 2); 1907 (Summary of mineral 
resourves of 8. C., pp. 12, 20-21). Waodmalaw shell mart (also Wadmalaw 
phase).—Immediately overlies Edisto marl (upper Ecphora Miocene).  Consista of 
a bed of loosely matted post-l'lio. shells varying from nil to 4 ft. In thickness 
This phase is exhibited S. of Bees Ferry, at the Faber place, and along northerly 
shore of Stono and Wadmalaw inland waterway, at Cherokee, Bolton, and St 
Andrews phosphate mince, and at bnse of Simmons Bluff; also in sundry di 
pressions on Edisto Island. Is overlain by Bohicket marl sand Is a marine 
deposit, 

C. W. Cooke, 1936 (U. 8. G. & Bull. 867, p. 151) Wadmalaw phase of Sloan is a 
facies of Pamlico fm 


fWafer shale. (In Kiowa shale.) 

Lower Cretaceous (Comanche series): Central southern Kansas. 

F. W, Cragin, 1895 (Am. Geol, vol. 16, pp. 861, 362, 308, 380), Wafer ah, i» 
applied to Black Hi wh. because of its "pecullar method of disintegration, break 
ing down under the weather Into small flat and thin, sharpedged spalls resembling 
wafers,” 


Wages sand. 
Drillers’ name for two sands (Upper and Lower Wages) in Pottsville group 
of Knox Co, SE, Ky. 


Wagonhound member 

Eocene: Southwestern Wyoming and northeastern Utah. 

IL E. Wood, 2d, 1934. (See under Blacks Fork memb. of Bridger fm. ‘The beds to 
which this name is applied are included in Bridger fm. by U. 5. Geol. Survey and 
otlier writers, but Wood includes them 1n Uinta fm.) 

Wagontire formation, 
Eocene(?) : Central southern Oregon 
W. D. Smith, 1926 (Oreg, Univ. Commonwealth Rev., vol. 8, pp. 207-214). Wagontirx 


fm.—Massive effusives of rhyolite and coarse-grained gray porphyritic andesite 
of undet. thickness. Type loc. Wagontire Mtn, NE. part of Lake Co. 


Wagonwheel formation. 

Oligzocene(?) : Southern California (McKittrick-Sunset region), 

H. R. Johnson, 1900 (Sci, n. s., wol, 30, pp. 63-64). Wagonwheel fm—Local occur- 
rence of ses, and several layers of white diatomaceous shales, which appear, upon 
paleontologie evidence, to be Olig.  Underlie Vaqueros ss. and overlie Tejon sa 
Occur in isolated group of hills S. of Bartons and NE. of Point of Rocka, 1n Devils 
Den dist 

G. C. Gester and J. Galloway, 1033 (A, A. P. G. Bull, vol. 17, No. 10, p. 1100), 
divided Kreyenhagen group, as he called it, into (descending) Leda sh., uncon, 
on Wagontheel, uncon. on Kreyenhagen sh.; and assigned his Leda and Wagon 
whee] fms. to Olig. and his Kreyenhagen sh, to Eocene 


Named for exposures N. and SW, of Wagonwheel Mtn, Kern Co. 
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Wagon Yard gypsum. 

Permian: North-central Texes (Stonewall County), 

L. W. Storm, 1920 (Tex, Econ. Geol Surv. map of Stonewall Co.), shows Wagon 
Yard gyp. lying 230+ ft. below Quartermaster fni, 40-- ft. below Ward gym, and 
150+ ft. above Aspermont or Guthrie dol. 

B. H. Sellards, 1923 (Unity, Tex, Bull. 2282, pp. 167, 168). Wagon Yard gyp., Storm, 
1929; Stonewall Co.; Mes about 100 ft. below Ward gyp. and about 300 ft. nbove 
Guthrie (Aspermont) dol Is apparently same as Childress dol, and gyp. Although 
proposed at about same time, the term Childress is in more common use, and Wagon 
Yard gyp. s discarded, 


Wahkiakum formation. 

Miocene (lower): Southwestern Washington and Puget Sound region. 

C, E. Weaver, 1912 (Wash, Geol Surv. Bull 15, pp. 10-22). Wahkiakum fm.— 
Sss., shales, and grits, the sas. predominating. Thickness 4,000 ft. Occur on N. aide 
of Columbia River in Wahkiakum Co. neur hend of Aloeckaman River. Fauna quite 
different from that of Blakeley fm, Rests uncon, on series of shales whose faunal 
position seems to correspond to Blakeley fm. Is largely covered by Pleist. sands 

C. E. Weaver, 1916 (Wash. Geol Surv. Bull 13). The fauna [listed] of Wahkiakum 
deposits is here called Arca montereyensis gone. It is distinct from Olig. aud 
from overlying upper Mio., and is assigned to lower Mio, 


Wahnapitae quartzite. 
Pre-Cambrian: Canada, 
A, P. Coleman, 1015 (Problems of American geology, p. 97) Included in Sudbury 
series, 


See Wanupitei qivite, Coleman, 1914. 


Wahsateh group. 
The approved spelling is Wasatch. In some early repts the nume was spelled 
Wahsateh, 


Wahs Creek shale. (In Moran formation.) 
Permian: Central northern Texas (Shackelford County). 
O. F, Hedrick, E. Owens, P. A. Meyers, 1929 (Tex. Bur. Reon, Geol, geol, map of 
Shackelford Co.). Wahs Creek eh., 25-- ft. thick, underlies Dothan Is, and overlies 
Camp Colorado 13. 


Wahweap sandstone, 

Upper Cretaceous: Central southern Utah (Kaiparowits Plateau region), 

H, E. Gregory and R. C. Moore, 1931 (U. S. G. & P. P. 104), Wohweop of —a 
series of buff sandy ah, and massive sss., conformably overlying Straight Cliffs ss 
nnd underlying Kaiparowlts fm, Thickness 200 to 1,200 ft. Characterized by topog. 
expression, the absence, so far as observed, of coal beds, and the scarcity of fossils, 
Upper part of Wahweap Creek, Kane Co., is cut in the fra. 


Waianae volcanic series. 

Tertiary and possibly early Pleistocene: Hawaii (Oahu Island). 

H, T. Stearns, 1985 (Geol and gd. water res. Island of Oahu, Hawaii: Div. Hydrog 
Bull. 1). Waianae volcanic serios —Comprises all lava dows, intrusive rocks (dike 
complex), pyroclastics, breccias, and intercalated soils in Waianae Range ‘The 
basalte can be divided into a lower memb. a middle memb., and an upper memb., 
which have been mapped separately in most of the range. The lower basalt jw 
correlated with Kailua volcanic serios, and the upper basalt with the bulk of 
Koolnu volcanic series. In places, however, flows of the Koolau series overlie 
Walanae series with eroxiopnl uncon. 


Waits River limestone. 
Ordovician; Northeastern Vermont (Orange, Washington, Orleans, Essex, 
and Caledonia Counties) and southeastern Vermont (Windsor County). 


C, H, Richardson, 1906 (Sth Rept. Vt. State Geol, pp. 70-115). Waita River ty 
replaces Washington Te. (preoccupied), which was introduced for the calc, memb. 
of calclferous mica schist. The fm, consists of les. interstratified with numerous 
beds of phyllite schist, Three distinct phases of the Is, can be recognized in fleld 
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The first is a beautifully banded variety closely resembling the Columbian marble 

of Rutland, Vr, This variety 1s typically developed at Waits River [NE. part of 

Orange Co.], Vt. [The other “phases” are deseribed,]  Uppermost members of 
Waits Hiver Is. ure Lower Trenton, 

C. H. Richardson, 1008 (61h Rept, Vt, State Geol, pp, 265-201). Walta River b— 
Replaces preoccupied name Washington Is, but Washington 1s here retained for 
one of the 3 distinct phases of Waits River Is, ‘The first phase is the heautifally 
banded variety closely resembling Colambian marble of Rutland, Vt. The second, 
the dark steebgray Washington phase (Lower Trenton) of Derby, Brownington, 
Newport, and Coventry. ‘Tbe third or Coventry phase is darker than the other two, 
more carbonaceous, sometimes ghaly, and never susceptible of polish. 

C, H. Richardson, 1012 (Sth Rept. Vt. State Geol., pp. 102-132), Upper members of 
Waits River le, are undoubtedly Lower Trenton, The lower members are much 
earher than Trenton. The fm, ts divided into 3 phases: Coventry phase, Wash- 
ington phase, and Woifs River phase. Latter ia lighter-colored than the other 


^ 


phases and in some instances ia Variegated Named for Waite River vilag 
[Orange Coó.], near which it has been quarried for years. The Memphrema 
(Lower Trenton) and Waits River Is, are interatrati§ud 

G. Li. Perkins, 1912 (Sth Rept, Vt, State Geol, pp. 21-56). Reference of Memplire 
magog sl, and Waits River 1s, to Trenton fa not certain but probable 

C. H, Richardson and HW. G. Turner, 1914 (9th Rept, Vt, State Geol, pp 
No logicnl reason for placing Memphremngog sl. as other than Lower Trenton. 

C, H. Richardson, 1916 (10th Rept. Vt, State Geol., pp. 120—146) Waits River ts 
Includes beds of quartzose marble, some cale, qtzite, and many beds of phylhte 
schist interstrntified. Where the calc. sediments appear to predominate the area 

been 


293) 


i» mapped aa 18; where the non-cale, sediments predominate the area has 
mapped either as sl, or phyllite schist, according to amount of secondary ele 
that ha& been Introduced and amount of metamorphism Age of Memphrema 
») and Waite River Is, probably ranges from Deepkill [Beekmantown] to Lower 
Trenton. Author never contended they were all Lower Trenton, but advocated 
that deposition began fairly early in Ord. time and ceased tn Lower Trenton 


Paleontologie evidence now supports that view, 

C. H, Richardson, 1924 (14th Rept. Vt. State Geol, pp. 77-103), The phyllites here 
named Randolph phyllite, of Memplremagog group, are interbedded and Inter 
stratified with Waits River 13. The Orleans phyllite of Jacobs underlies Waits 
River Ia, and Bradford schist overlies the Waits River. The Waita River and 
Washington phases of the Is, are both present in Bethel Twp 

E, L, Perry, 1920 (10th Rept, Vt. State Geol). The Memphremagog group of slates 
nnd phyllites occurs in and near base of Waits River Is, in northern section, 
Randolph phyllite is a phase of Waits River Is. 

A, Keith, 1932 (Wash, Acad, Sci. Jour, vol, 22, p. 360), assigned, without discus 
sion, Watts River ds, to Lower Ord. (Chazy); Randolph phyllite to Middle Ord 
(Black River); and Memphremagog al. to the Beckmantown; and stated that 
Walts River le had yielded Chazy fossila and that Memphremagoy al, Dad yielded 
Beckmantown fossis. 


Waits River phase (of Waits River limestone), 
See 1912 entry under Waits Hiver 15. In many subsequent Vt. repts Rich- 
nrdson continued to use this term. 


Wakarusa limestone, (In Wabaunsee group.) 
Pennsylvanian: Northeastern Kansas and southeastern Nebraska. 


J. W. Beede, 1898 (Kana Acad, Sci, Trang, vol 15, p, 30) Wakarusa 19,—Very 
fosmiliferous Ia, 2 to 4 ft. thick, included In Upper Coal Measures of Shawnee 
Co, Named for fine exposure on Wakarusa Creek immediately S. of Auburn. 
[From statement on p. 28 it appears to underlie Auburn sh. and overlie Soldier 
Creck | 

G. E, Condra, 1927 (Nebr. Geol Surv. Bull, 1, 2d ser.) Wakarusa i», underlies 
Auburn sh. and overliea Soldier Creek eh, Waa named by Beede In 1898, Ts 
same as "Fargo" Is, of Condra and Bengston, In places it |» ome solid ls. GÆ 
ft. thick; in other places it is 2 dense blocky bluish las, separnted by I to 4 ft. 


of argill. eh, 

R. €, Moore, 1986 (Kana. Geol, Surv, Boll, 22, pp. 49, 218-225). Wekerusa ta. 
underlies Auburn sh, and overlies Soldier Creek sh. fp. 49] Beede’s original 
Wakarusa ls., bowever, ie Wentified as Reading Is; and Waknrura le as now 
defined by usage, mainly by Condra, was included in upper part of Bredo's 


“Stanton (=—Burlingame) 1s [p. 219] Condra's 1927 usage of Wakarusa ls 
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seems to agree with Beede's original definition, but when the le. called Wakarusa 
by Condra is traced to southern Shawnee Co, Kans, it is found to comprise 
upper memb, of Beede's "Stanton" Is. It is desirable to separate this unit from 
Burlingame la. afd because Condra's use of Wakarusa is the only one since orig- 
inal publication, and because this name has been extensively employed recently 
with application given it by Condra, it is here retained with Condra's definition. 
This is case where usage desirably takes precedence over priority. The boda 
called Wakarusa 1s, by Condra and here designated by that name are present along 
Wakarusa Creek S, of Auburn, but much better exposures are on Kansas Highway 
10 W, of Topeka, In see. 35, T. 11 S, R. 13 E, and along the creek N. of the 
highway near this place [p. 220] 


Waketield marble. 
Commercial] term substitnted for Winooski marble of Vt. by company quarry- 
ing the marble. (See G. H. Perkins, Am. Nat., vol. 19, 1885, pp. 128-136.) 


*Wakulla formation. 

Miocene (lower): Northern Florida. 

L. C. Johnson, 1892 (Geol Soc, Am. Bull., vol. 3, pp. 128-132). Defined in a more 
extended sense, the Chattahoochee embayment will stretch out almost to basin 
of Suwanee River, or at least to about middle of Madison Co., Fia. The rocks 
found in this extension present quite another aspect. When collections were first 
wade In this part of Fla, a few years ago, the leading type wis called [in unpub 
lished ms.3] Wakulla fm., beenuse it abounds in vicinity of springs of that name 
[in Wakulla Co.]. The materia] was teken out of a deep well 2 mi. SW. of Talla- 
hassee, The leading features of this rock were an abundant Hemicardium (species 
not determined so far as writer is aware) and the large Orbitulites floridana, to- 
gether with many land shells, he rocks vary greatly in material; sometimes a 
quite pure Is, at other places, or in other layers, s1uminous nnd siliceous. ‘The 
collection from the well shows a good ja., with enleite filling the cavities left hy 
removal of the substance of the shells, and with some lumps or streaks of chert; 
the deposit was said to be 80 ft. thick. Assigned to Mio. 


The deposits above described are now regarded as belonging.to Tampa Is. 
(See ©, W, Cooke and S, Mossom, Fla. Geol. Surv, 20th Ann. Rept., pp. 


912-03, 1929.) 


*Walden sandstone. (In Pottsville group.) 

Pennsylvanian: Southeastern Tennessee, northeastern Alabama, nnd north 
western Georgia. 

C. W. Hayes, 1892 (Ala. Geol, Surv. Bull. 4, pp. 49-51). Walden so.—Sas. and abalex 
with beds of coal and fire clay. Overlies heavy cel. [Sewanee egl] constituting 
top memb, of Lookout ss, and forms top part of Coal Measures in NE. Ala. and 
adjacent portions of Ga, nnd ‘Tenn. Thickness 500 or more ft. More homogeneous 
than underlying Lookout ss. Contains most of coa] of region Is=Upper Coal 
Measures of Smith. 

Comprises upper part of Pottsville group of this region. Is—Rockcastle ss., 
Vandever slh, Bonair sa, and Whitwell sh. of present classification of 
central Tenn. 

Named for exposures on Walden Ridge, Chattanooga, Pikeville, and Kings- 
ton quads. SE. Tenn. 


tWalden Hidge sandstone, 
A name applied, probably inadvertently, by S. W. MeCallle (Ga. Geol. Surv. 
Bull. 17. 1908, p. 47) to Walden se. 


tWaldo formation. 

Miocene (lower): Northern Florida, 

L. C. Johnson, 1888 (Am. Jour, Sci., 3d, vol, 36, pp, 220-230). "The "Chimney rock," 
or Waldo fm, having Mio. fossils, and generally phosphatic, Is tbe site and 
source of phosphatic rocks of this part [northern and central) of Fla. Thickness 
not legs than £0 ft, and possibly 50; average 30 ft. Iu places hax suffered much 
erosion, and the reworked material has often been redeposited in beds of uncer- 
tain age, making a cgl, with clay, bones, and nodules of the rock. Undisturbed 
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and in situ it may be seen, among other places, near Waldo [Alachua Co.], at old 
Fort Harlee, in Preston's marl bed. Fossils at this locality innumerable, 

Replaced by Hawthorn fm, (See C, W, Cooke and S. Mossom, Fla. Geol. 
Surv. 20th Ann. Rept., pp. 129-130, map, 1929.) 


Waldoboro mornine. 
Pleistocene (Wisconsin): Central southern Maine. 


G. H. Stone, 15887 (Am. Jour. Sci., 8d, vol, 33, pp. 381—585) Waldoboro moratec.— 
Named for occurrence about 8 ml. N. of Waldoboro, Lincoln Co. 


TWaldrip division. 

Pennsylvanian: Central Texas. 

E. T. Dumble, 1890 (Tex. Geol. Surv. let Ann. Hept, pl 3, p. Ixvii). Wat 
Cisco series. —4Alternating clays, shales, fire clays, and les, with eoa] meam, 
lying Brownwood-Ranger series and underlying Coleman-Albany series, 

R, 8. Tarr, 1890 (Tex, Geol. Surv, let Ann. Rept., pp. 207-210) Waldttp cout div. — 
Alternating Gays, shales, s85,, nnd lsa, 300 ft. thick, with basni ws 100 to 500 ft. 
thick. Overlies Brownwood div, ond underlies Coleman div. 


Same as Cisco group. 
Named for Waldrip, McCulloch Co. 


1Waldrip bed. | 
fWaldrip formation, | 

Pennsylvanian; Central Texas. 

N. F. Drake, 1893 (Tex, Geol Surv. 4th Aun, Rept. pt. 1, pp. 387, 412). Waldrip 
ted.—Chiefly blue clays, but toeully ss, of considerable thickness, three well-marked 
ang persistent Iss., and some shauly clay, carbonaceous sh.. and a conl bed. Thick 
ness 100 to 200 ft Mem), in middle of Cisco div. Underlies Saddle Creek bed 
and overlies Chattin bed. 

B. Plummer, 1919 (A. A. P. G. Bull, vol, 3, pp. 145) Waldrip fw.—1s char- 
acterized by à coal bed below Waldrip b» (top memb. of Waldrip fm.) which forms 
a conspicuous scarp throughout its outerop, At Cisco the ix Ih à dense crystalline 
aud dark-cray fossiliferous bed, but in N. part of Shackelford Co. W. of Brecken 
ridge it changes to ss and di»appears. Another ls., however, occurs about 40 ft, 
lower and cnn be traced farther N. To NB. of Newenstle the fm. Is composed 
largely of sand. *s where the coal does not outerop the Waldrip Ia, cain 
be identified by 2 large numbers of large erinold&s on Its surface and the char 
acteristic fossils from the sh. Just below. Underlica Pueblo fm. and overlies Breck- 
enridge fm 
F. B. Plummer and R. C. Moore, 1922 (Jour. Geol, vol 20, pp. 24, 31; Univ. Tex 
Bull 2132), replaced their Waldrip fm. with Harpersvilte fm. and correlated their 
Waldrip la, memb. with Saddle Creek 1s. of Drake and the remainder of Hargers: 
ville fm. with Waldrip bed of Drake, 


Named for Waldrip, MeCulloeh Co. 


(In Cisco group.) 


3 


F. 


+Waldrip limestone member (of Harpersville formation) 
Pennsylvanian: Central northern Texas. 
F. B. Plummer, 1919 (A, A, P. G. Bull, voL 3, pp. 132-145) Waldrip lx, à memb 
of Waldrip fm. [See 1919 entry under +Waldrip bed.] 


In 1922 Plummer and R. €, Moore replaced this name with Saddle Oreck 
ls. memb., finding it to be same as Drake's older name Saddle Creek bed. 


Waldrip member. (In Harpersville formation.) 
Pennsylvanian; Central Texas (McCulloch County, Colorado Hiver region). 

F. M. Bollard and R. H. Cuyler, 1995 (Uunlv. Tex, Bull. 2501, pp. 238-244). Drake 
applied Waldrip beds to all strata btw. top of Breckenridge la, below sud base of 
Saddle Creek 1s. nbove, which makes it nearly synonymous with Harpersville fm., 

since jt covered all of the Harpersville except the thin Saddle Creek Is. In this 

paper (on McCulloch Co.) the name Wuadrip beds tx restricted to the 65 ft. of 
strata (sh. coal beds, and 3 thin lsa.) from base of Waldrip Is. No. I of Drake 

up to base of Saddle Creek le, memb, The beds underlying this Waldrip memb. are 

here dealenated as Lower Harpersetlle, They consist of 90 ft. of reddish to yellow 

ish clay beds separated by relatively thin red to brown gas, The Waldrip Is, No, 1 
lcs 2 to 3 ft. above a thin impure coal bed near top of Lower Harpereville beds 
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Waldron shale. (In Indiana.) 
Waldron clay member (of Wayne formation) in Tennessee 
Silurian (Niagaran): Indiana and west-central Kentucky and Tennessee, 
M. N, Elrod, 1583 (Ind. Dept. Geol. and Nat. Hist. 12th Ann, Rept., pp. 106-111) 
Upper Niagara or Waldron she Cale. clay, sh, and thin strata of ls., 10 1n, to 
6 ft, thick, overlying the quarry stone and closing Niagara period or group in Decatur 
and Shelby Counties, central Ind. Overleain by Lower Corniferous 1s, and under- 
lain by quarry stone of Ningara age 
Adopted by U. 8. Geol, Survey as a distinct fm in Ind and north- 
central Ky, and as Waldron clay memb. of Wayne fm. in west-central 
Tenn. In southern Ind, is discon. overlain by Louisville Is. (35 ft. thick 
and forming top fm. of Niagaran age in that region) and is underlain by 
Laurel ls. In west-central Tenn, Waldron clay memb. is overlain by two 
ls. members of Wayne fm. and underlain by Laurel Is, memb. of the 
Wayne. 
For occurrence of Waldron fauna in Ohio see Massie clay, 
Named for Waldron, Shelby Co,, Ind. 


7Waldron sandstone. (In Douglus formation.) 
Pennsylvanian: Northwestern Missourl 
J. A. Gallaher, 1808 (Mo. Bur, Geol and Mines Bien. Rept., p. 52), mentioned 
“Waldron #8 alternating with sh." ns occurring in interval btw. coala Noa. 4 and 5 
near Weston, Mo. Is now considered to be a channel deposit in Lawrence sh. memb, 
of Douglas fm 


Named for exposures nt Waldron, Platte Co. 


Wales group. 
Pre-Ordovician to Devonian: Southeastern Alaska (Prince of Wales Island). 
A. IL Brooks, 1902 (U, S, G. S. P, P. 1, pp. 40-52, map). Wales series.—Crystalline 
white lss, nnd argillites or phyllites, with closely associated creenstones, The lss. 
alone are probably several thousand ft, thick, Lower part is chiefly argill. and 
upper part ole. Occuples Inrze area on Prince of Wales Island. Uneon. underlies 
Vallenar series. — Helleved to be of Sil. and presumably older Paleozole age. 


Walker shale. 

Upper Devonian; Southwestern Virginia. 

M. R. Campbell, 1804 (Geol Boc. Am, Ball, vol, pp. 171, 177, pl. 4). Walker 
black sh,—Constitutes lower portion of great seres of Dev. shalos [in Wythe, 
Montgomery, and Pulaski Counties, Vo.) nnd ia separated entirely by Ite color. 
Ta black carbonaceous sh. and the passage from this into the green sh. above is 
very gradual and ts accomplished by interbedding, so that it is impossible to deter- 
mine exactly where the line should be drawn It is arbitrary at best and serves 
only to show that hause fx essentially a black sh. which, in a broad way, is elearly 
distinguishable from green sh. above, Overlics Giles fm. and underlies Kimberling 


sh 


Named for Walker Mtn, Giles Co. 


TWalker beds. 

Lower Cretaceous (Comanche series): Central southern Kansas. 

I. W. Cragin, 1895 (Am. Geol, vol. 18, p. 359) Watker bed is suggested ns substi 
tute for Belvidere beds in broad. sense (i, ¢., to include Cheyenne sg, Champion shell 
bed, and Kiowa shales), in case conflicting uses of Belvidere should make that name 
not ncceptnble But Belvidere seems preferable to Walker. 

Named for Walkers Draw, a well-known branch of Medicine Lodge River 
S. of Belvidere, Kiowa Co. 

Above is only known use of Walter for this unit. Belridere and Walker 
were discarded by U. S. Geol. Survey in 1921, the Cheyenne ss. and Kiowa 
sh. being treated as fms. and the Champion shell bed belng included in 
Kiowa sh, 
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Walker conglomerate and sandstone, 

Pennsylvanian: Western Missouri (Vernon County). 

I’, C. Greene and W. F. Pond, 1926 (Mo. Bur. Geol. and Mines vol. 19, 24 ser, pp 
62-050). Walker egt. and as.—This fm. includes the uncon. egl. near Walker and 
the course ss, into which it grades. It consists of exl. at basé, very course s8. above, 
and coarse ss. at top, the three types of rock grading into ench other, The cgl. at 
base is very coarse, consisting chiefly of Is, pebbles derived from Rich Hill la 
memb, of Cherokee fm, with a liberal sprinkling of angular to subangular quarts 
pebbles. The Walker fm. hns been found at only one place, the crest of the ridge 
which extends to NW. on Walker Mound (sec. 8, T, 36 N., R. 30 W,). About 20 ft. of 
the materjal is in place at NW, end of outcrop, It reste uncom on lower part 
of the sh. memb. of Cherokee fm. that overlies the Willlams coal. Evidence 
indicates it is southern continuation of Warrensburg channel ss, of late Pleasanton 
nage. No fossils except a few in the Is, fragments of the basal cgl. 


Walker formation. 
Miocene: Southern California (Kern County). 


V. Of, Wilhelm and L. W. Saunders, 1927 (Calif. State Min, Bur, vol. 12, No, 7, p 9 
pL 1). Walker fm—A series of land-laid beds, consisting of sands and shales of 
characteristic greenish color. The fm, changes rapidly in type from bed to bed and 
may be considered to be formed from variable proportions of 2 types of constitu 
ente—(1) granitic, including widespread unsorted angular quartz grains nnd white 
decomposed feldspar grains, large biotite flakes, and darkezreen and red opaque 
clays; (2) volcanic, including white clays and ashy materials, and shales, also 
green sonpy clays which form the matrix for fragmentary granitic debris. The 
fm. has widespread distribution in area and ia charucteriatically continental in 
origin, Its deposition represents first stage of erosion of old granitic land mass to 
E. Only 3 wells have penetrated this fm., the thicknesses encountered being STO, 
555, and 594 ft. Uneon. underlies Temblor fm. (middle Mio.) nnd rests uncon. on 
granitic basement. [Derivation of name not stated; no indication of age ò 
whether or not exposed. } 

ll, A. Godde, 1928 (Calif, Oil Fields, Div, Mines and Min, vol, 14, No. 1, pp. 5-160) 
Walker fm. is lower memb. of Temblor group; is probably lower Mio. nnd may be 
Vaqueros fm. Thickness 0—-1,200 ft.; av. 700-- ft. Uncon, underlies Temblor fm 
and rests uncon, om granite. [Derivation of name not stated. Appenr4 mot to 
be exposed on surfuce,] 

A. Diepenbrock, 1933 (Calif. Oil Fields, Div. Oll and Gas, vol. 19, No. 2, p. 19) 
There is little evidence as to age of Walker fm., other than that Vedder sands grade 
into it. Basinward the fm. decreases in thickness, nnd it ie possible it ia a facies 
of Vedder sand. Rests on granite. 


Walker sand, 

A subsurface sand, of Penn. age and 15+ ft. thick, in central northern Okln., 
correlated with part of Sand Creek fm. In Garber pool, Garield Co., this 
gand lies at 1,500 ft. depth, the Hotson sand at 1,120 ft, and the Belveal 
at 1,600 ft. 


Walker Ridge sandstones. 

Post-Franciscan and pre-upper Miocene: Northern Californian (Humboldt 
County). 

W. Stalder, 1915 (Calif. State Min. Bur. Bull. 69, pp. 447-449) Walker Ridge ariz, 
upper fm. of Rainbow series in Humboldt Co. Overlle Walker Ridge shales. Thiek- 
ness 50 to 750 ft. Mostly alliceous and well cemented, Vary in color from gron 
to gray; Weather yellowish. Older than upper Mio. Named for exposures on 
Walker Ridge, Humboldt Co. 


Walker Ridge shales. 

Post-Franeisecnn aud pre-upper Miocene: Northern California (Humboldt 
County). 

W. Stalder, 1915 (Calif. State Min. Bur, Bull, 69, pp. 447-449) Walker Rigor 
shales.—Bluish to black to gray soft sh. beds alternating with fine to mediam 
grained gray to bluish sss, varying from 3 in. to 10 ft. Minor bands of ls., some 
chert, and lenses of calcite at a few localities. Thickness $00 to 1,500 ft, Basal 
fm, of Rainbow series  Underlies Walker Ridge s«s Named for Walker Ridge 
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Walkup clay. 

Eocenez Northern California (Chico quadrangle). 

V. T. Allon, 1029 (Calif. Univ. Pub., Dept. Geol Sci. Bull., vol. 18, No. 14, pp. 364, 
403). Walkup clays,—Crudely bedded gray clays, which in some places become 
shaly and contain thin lenses of Ils.; weather buff or yellowish. Less than 36 mi. E. 
of Gladding McBean pit these clays appear at surface at Walkup pit. Fossils 
listed. Rest on Cret. ss. Limited evidence points to Eo. age of Walkup clays 
Contact with overlying Ione fm. not exposed. Walkup clay is somewhat different 
from clays of Tome fm, and there is marked difference in ceramic qualities. So 
even though no sharp brenk Is known to separate the 2 fms. in feld, it seems 
desirable to use name Walkup (already in use locally) to denote this transitional 
stuge to Ione conditions. 


Wallace formation. 

Pre-Cambriun (Belt series); Northeastern Idaho (Coeur d'Alene district) 
and western Montana (Cabinet Mountains and Philipsburg district). 

D. L. Ransome, 1905 (U. S. G. S. Bull 200, pp. 277-285). Wallace fm —Upper 
part, thin-bedded sandy shales; middle part, rapidly alternating thin beds of argil- 
lite, cale, S58, impure ls, and indurated cale. sbu; lower part, green siliceous 
arcillites.  Sballow-water features throughout; slaty cleavage common, Thick- 
ness 2500+ ft, Underlies Striped Peak fm. and overlies St. Regis fm, Well 
exposed at town of Wallace, Coeur d'Alene dist, Idaho, particularly at Northern 
Pacific R. R. station, Description of weneral geology of region is based almost 
wholly on work of F. C. Calkins. 


Wallace Creek formation. 
Southern Quebee and northwestern Vermont. 
See under Morgan Corners fm. also 1021 entry under Philipsburg series. 


Hallana beds. 
*Wallala group. 
Upper Cretaceous: Northwestern California (Mendocino County), 


G. F. Becker, 1885 (U. S. G. S. Bull 19, pp. 7-17). Watllala bede.—A series of 
sss. and czls. extending along the coast from near Fort Ross at least to Wallala. 
In some places they rest uncon. on metamorphosed rocks thought to belong to 
Knoxville group. Fauna not decisive as to age. Fossils collected near Wallala 
are regarded by C. A, White as probably pre-Chico and younger than Knoxville. 

C, A, White, 1885 (U. S, G. S. Hull. 22, p. 5). Walala group.—Since so little is 
known of strat. relations of Wallala and San Diego beds with other fms, I cannot 
now discuss them fully, but T shall give them the provisional name Wallala group, 
referring those of both localities to one and same fm, 


''he beds referred Lo belong to lower part of Chico fm. 


Wall Creek sandstone member (of Frontier formation). 

Upper Cretaceous; Eastern Wyoming. 

C. H. Wegemann, 1911 (U. S. G. 8. Bull. 452, pp. 43, 45). Wall Creek os. tentit of 
Benton sh—Buff ss, ripple-marked and cross-bedded, firmly cemented, and of 
medium grain, Thickness SO to 100 ft. Contains petrified wood, marine shells, 
and fish teeth. Is principal oil sand of Salt Creek fleld, Lies 220 ft. below Nio- 
brara sh. and 500 ft, above Mowry sh Not exposed in Salt Creek field but 
reaches surface in an escarpment 12 mi. W. of Salt Creek, which rims Powder 
Hiver dome, forming the lofty escarpment known locnlly as “The Wall,” and is best 
exposed above Wall Creek, a little stream named for it. Is 80 to 100 ft. thick 
along Wall Creek, but in Salt Creek dome thicknesses as great as 150 ft are 
reported in some wells, 


Later work resulted in tracing this ss, over considerable area, and the 
name wis therefore changed to Wall Creek ss, memb. Subsequently the 
deposits of Benton age in this part of Wyo. were differentinted into (de- 
scending) Carlile sh., Frontier fm., Mowry sh., and Thermopolis sh., and 
the Wall Creek ss. was found to form top memb. of Frontier fm, The 
drillers in this part of Wyo. began to identify sands in this part of the 
geol. column as (descending) “First Wall Creek sand," “Second Wall 
151627*—38— —05 
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Creek sand," and “Third Wall Creek sand." Of these, the “First Wall 
Creek sand" is Wall Creek ss. memb. as defined. The “Second Wall Creck 
sand" has also been called “Lower Wall Creek sand,” 


Wall Creek sands of drillers. 
See explanation at end of Wall Creek s3. memb. 


Wallingford dolomite. 

Lower Cambrian: Southwestern Vermont (Rutland County). 

A. D. Hager, 1861 (Rept. geol. Vt. vol 2), mentioned Wallingford marble, trade 
name, 

A. Keith, 1982 (Wash, Acad. Sci Jour., vol. 22, pp. 360, 397). Wallingford det— 
Mainly licht- and dark-gray dolomites like those of Rutland dol Interstratified 
are thin beds of dolomitic or qtzitic light-cray ss. Thicknes: 300+ ft. Bdy btw. 
Wallingford dol and underlying Danby fm. is not sharp and is mainly marked 
by close of the strong qtzite sedimentation, the variable colors of the dol, and 
the sl beds. Type loc. is Wallingford Twp, where it is well exposed. Is older than 
Clarendon Springs dol. 


TWallkill limestone. 

Lower Ordoviclan and Upper Cambrian: Northern New Jersey, 

J. E. Wolff and A, H. Brooks, 1898 (U. S. G. 8. 18th Ann, Rept., pt. 2, pp. 443-454) 
Wallkill tlue l«.—Normally a blue ls., fine-grained, homogeneous, becoming aren. 
or shaly as if merges into underlying Hardistonvile |Hardyston] qixite, One belt 
of it occupies Wallkill Valley S. of Franklin Furnace, , 

H. E. Kimmel 1901 (N. J. Geol Surv. Aun. Rept. State Geol, 1000, p, 31). In 
recent rept (U. S. G. 8S, 18th Ann. Rept, pt 2, p. 443) upon Rittatinny Is. in 
vicinity of Franklin Furnace and Hamburg, Wolff and Brooks used WallRill Is. 
for that part of this fm. included in their studies The term Kittatinny is, 
however, preferable, as the Js. is on the whole not well exposed nlong Wallkill 
River, and it is preeminently the great Is. fm. of Kittutinny Valley. 


Walloomsac slate. 

Middle or Lower Ordovician: Eastern New York (Rensselaer County), 
southwestern Vermont (Bennington County), and northwestern Massi- 
chusetts, 

L, M. Prindle and E, B. Kuopf, 1932 (Am. Jour, Sei, Sth, vol. 24, pp. 2605-269 
(map), 274-275). Wallooméuc sL—Thlek series of dark smooth shales and soft 
plates that curry graptolites and rest on Ord. Iss. Actual contact not seen, but 
areal relations of the:2 fms, in and near yalley of Hoosic River make ft likely the 
back sl. rests conformably upon the uppermost dark-blne crinoidal Iss, of the 
calcitic Ise. and marble beds, Overlies lss, of Chazy age, and is=upper Normanskill 
zone of Capitol dist, which is of Chazy and possibly Black River f Named 
for extensive distribution in valley of Walloomsac Hiver, W. and NW. of Ben 
nington, Vt., in both RBenninzton Co., Vt, and Reusseluer Co, N. Y. 


Yo 


Walnut clay. (In Fredericksburg group.) 

Lower Cretaceous (Comanche series); Eastern Tex 

R. T. Hill, 1891 (Geol, Soc. Am. Bull, vol, 2, pp. 504, 512) Walnut clays is nome 
proposed for yellow lominated clay marts containing Hrogyra terana and overlying 
and underlying the Gryphaoea rock in Tex,-Ark. region. These clays are not always 
present where the Gryphaca rock is. The Gryphaca rock consists of grypheate 
oysters, occurring sometimes in sold masses 10 to 50 ft, thick, in some places 
embedded in cate. matrix. The Walnut clays overlie Paluxy sand and underlie 
Comanche Penk chalk. Included in Fredericksburg. [He also calls them Walnut 
clays or Heogura tetana beds, Later repts give thicknesses of 0 to 130 fr.] 


Basal fm. of Fredericksburg group. See under Fredericksburg group, 
Named for Walnut (also called Walnut Springs), Bosque Co. 


TWalnut shale. 
Pennsylvanian: Eastern Kansas and northeastern Oklahoma. 


E. Haworth and J. Bennett, 1908 (Kans. Acad. Sci. Trans, vol 21, pt. 1, p. 74! 
Walnut ah.—Shales overlying Altamont Is. and underlying Coffeyville [Lenapah] Is 
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Preoceupied. Replaced by Nowata sh, 
Named for Walnut, Crawford Co., Kans., around which it is the surface rock. 


Walnut shaly member (of Goodland limestone). 

Lower Cretaceous (Comanche series): Northeastern ‘Texas (Grayson 
County) and southern Oklahoma. 

L. W. Stephenson, 1918 (U. 8. G. &, P. P. 1208, pp. 125-137). The basal 3 to @ 
ft. of Goodland Is, consists of layers of persistent hard thin-bedded coquina-like 1s 
with interbedded thin layers of dark marly h., which in this paper are called 
Walnut shaly memb. These beds were not recognized by HII (Geol, Soc, Am, Bul., 
vol. 2, pp. 502-514, 1891) in type section [of Goodinnd Is.) at Goodland, Choctaw 
Co. Okla In 1894, and again in 1901, Hill restricted Goodland to massive Is, 
btw. Walnut clay below and Kiamieh) clay above in Atokn and ‘Tishomingo 
folios Taff incloded Walnut clay in the Goodland, and this usage has subsequentty 
been followed by Taft and other authors Although U. S. Geol, Survey has adopted 
Ta's usage of Goodland, the pr investigations will 
demonstrate appropriateness of restricting Goodland to the m: ive le, above the 
interbedded sbaly clay and coquina-Hke ls. here called Walnut shaly memb., in 
accordance with TiTa original usage The Walnut shaly mom. is correlated 
with Walnut clay of central Tex 

Some geologists have expressed belief that this bed is younger than any 
part of typieal Walnut clay, and some geologists now exclude the bed 
from Goodland Is. (See W. M. Winton and W. S. Adkins, Univ. Tex. Bull. 
1931, 1020, who ealled the beds Walnut shell egt. and clave; also see G, 
Scott nnd J. M, Armstrong, Univ, Tex, Bull. 1932, who called the 


beds Walnut shall aggt.) 


sont writer is of opinion future 


See also under Goodland Ts. and Frederieksburg group. 


Walsingham formation 
Pliocene: Bermuda Islands. 
A. E, Verrill, 1907 (Conn. Acad. Arts and Sci. Trans, vol, 12, p. 08) [Assigned to 
Plio, and thus classified ty several other geologists, but Schuchert, 1935 (Hist. 
geol. Antillean-Caribbenn region, p. 740), assigned it to Pleist.] 


Waltersburg sandstone, (Of Chester group.) 

Mississippian: Southern Illinois and western Kentucky. 

S. Weller, 1920 (Jour. Geol, vol, 28, No. 4, pp. 281—290, and No. 5, pp. 305-4160; 
also IN. Geol Surv. Bull. 41). Waltersburg s5—Maussive cliff-making es, that 
resembles the other sss. of Chester group. Thickness 0 to 70 ft. Absent in 
Mississippi Hiver counties Present in Pope and Johnson Counties. Underlivs, 
apparently eonformably, Menard Is. [restricted]; overlies, also apparently con 
formably, Vienna 13. 


Named for exposures at Waltersburg, Pope Co., ill. 


Waltham gneiss. 

Pre-Cambrinn: Eastern Massachusetts. 

L. Lalorge, 1032 (U. 8. G. 8. Pull. 830) Waltham gneiss.—A complex of gneisses 
of several varieties, probably mainly if not wholly of igneous origin, Comprises 
severnl vwarietles of blotite-benring and hornblende bearing gneiss, some aplitic 
gnelsm, and a few porphyroid pueisses eontalning conspleuons crystals of feldspar 
in a matrix composed largely of biotite. "Phe aplitie varieties appear to be in- 
trusive into rest of complex and may be part of n much younger intrusive group. 
Oldest fm. in Boston quad r indeterminate but is regarded as probably pre- 
Camb. and quite possibly it ia Are Ovceuples much of northern Waltham, 
BE. Lexington and Burlington, and NW. Woburn, Extends NE. into Lawrence and 
Salem quads, and SW, into Framingham and Franklin quads. 


Wamsutta formation. 
Carboniferous; Southeastern Massachusetts and eastern Rhode Island. 
J. B. Woodworth, 1899 (T. & G. S. Mon. 33, pp. 134, 141-158 and pl, 17). Wamautta 
series (also Wameutta group of red tbede).—A lithological unit of red beds, which 
in southern parts of Narraganaett and Norfolk Bastus are in part represented by 


B. 


a. 
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ordinary gray and carbonaceoua sediments of lower part of overlying Rhode Island 
Conl Measures, Along northern margin the red series underilos the Coal Meneeres; 
at Pawtucket it is interatratified with them, The beds consist of slates, shales, 
XEM, Arkose, and egis. Includes flows of felsite and 1 of felsitic material 
Thickness 1,000+ ft. Rests on Vondville cgl Wamsutta n mame proposed 
but not actually adopted for North Attleboro, Mass.. where the Wameutta Mills 
are located, 

K. Emerson, 1917 (U. & G. 8. Bull. 597, p. St and map) Wamautta fm 
A group of characteristically red beds, composed of sem, felsite, neris.. nrkose, 
and sh. ‘The sediments, which include both felsites and melaphyres, nre intor- 
bedded with some tufs and flows of yoleanic rock, — Oveorliex bPoudvile cgl, when 
present, or rets om older rocks, 


fWamsutta voleanies. 
A term applied by J. B. Woodworth (U, S. G. S, Mon, 33, pp. 155-156, 


1509) to the voleanic flows interbedded in Wamsuttu fm. of SE, Mass, 
and E, I. 


Wanakah shale. 
Middle Devonian: Western and central New York, 
A. 


W. Grabau, 1017 (Jour. Geol, vol, 25, p. 235, footnote). The lower FHaámilton 
shales, underlying the Enerinal Ix. of western N. Y. are now designated Wana 
kah shales by me. 

A. Cooper, 1930 (Am, Jour, Sei, Sth, vol 19, p. 225) Wandkah memb. of Lud. 
fowville fa-—Grabau m 1917 proposed this mame for the sh. below the '"Encrinal" 
of Kighteenmile Creek (Tichenor of this paper), but did not datno it further 
In this paper his name is used for the sequence beginning [below] with the 
Strophulosia and Pletrodictyum beds of Grabau and terminating nt top with 
base of Tichenor. Type section is in Wanakah and Lakewood Bench Cliffs, Lake 
Erie, Thus defined it can be traced R., to Seneca Lake, Is chiefly light and 
dark blue-gray shales but contains a number of thin bands of In (Trilobite beds), 
which are remarkable for their persistence for nearly 100 mi. The Wanahah mem 
overlies Ledyard meml [Thickness of Wanakah not stated, but it appears, from 
section on p. 218, to range from 20 ft. at Lake Erie to 60-- ft. at Seneca Lake, 
to E. of which it corresponds to lower part of Kings Ferry memb.) 


Wanakah member (of Morrison formation) 
Upper Jurassic: Southwestern Colorado (Ouray district). 
W. 


S. Burbank, 1030 (Colo. Sci. Soc. Proc, vol 12, No. 6, p. 172). Wanakoh 
memb. of Morrison fm-—Husal memb. of Morrison fm. in Ouray dist, Thickness 
124.9 ft. Divisible Into 3 lithologic units (descending): (1) Sh, div, (the basal 
"McElmo" of Cross), 47 ft.; (2) ss. ("Upper La Plata" ss, of Cross), 19 ft.; (3) 
basal sh., 1&. and breccia (the "Pony Express beds," callul by miners "Pony 
Express Is." and "Pony Express contact"), 55!4 ft. Hosts on Upper(?) Juras 
gic gs. and underlies the thick ss. memb, of the Morrison, Named for exposures 
in Wanakah mine. 


Wanapitei quartzite, 
Pre-Cambrian: Ontario. 
A, 
See Wahnapitae qtzite, Coleman, 1915. 


P. Coleman, 1014 (Ont, Bur. Mines Ann. Rept.. vol, 22, pt. 1, p. 213) 


tWando clays and sands, 
Pleistocene: Southern South Carolina (Charleston County), 
E. 


Sloan, 1905 (S. C. Geol Surv. geognostic map of &, C., advance copies; published 
in 1008 publication cited below); 1907 (Summary of mineral resources of S. C, 
table on p. 12); 1908 (8S. C. Geol. Surv., ser. 4, Bull 2, p. 484, definition). 
Wando clays and sands —White sands and a layer of drab clay (frequently 
atained red); successively overlie Accnbee gravels. This sequence is established 
at Corn Hill, above Accabee Flats, on the Ashley, and elsewhere: it occurg most 
extensively developed along Foster's Creek and Wando Hiver, The base of the 
drab clay, along its upper limits on the Cooper, nttains elevation of 50 ft. 
(M. L, T.), which declines to low-tide bevel at Dean Hall, and is exhibited near 
tide level along Foster's Creek and Goose Creek, from which area it probably 
aweeps around by Accab Flats, on the Ashley, and proceeds irregularly to 
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SW., while from the Cooper exposures it extends northeasterly. The clay fm, 
ia generally missing, but the Wando sands sre widely distributed, They are 
characterized by abundant enclosure of fine binek particles, ns may be observed 
at Simmons’ Bluff and at base of the bluff along southerly aide of Wappoo Cut 
Is ñ marine Pleist, fm 

C, W. Cooke (personal communication, 1933). The beds described are a facies of 
Pamlico fm 

Named for exposures along Wando River, btw. Charleston and Berkeley 


Counties 


Wanipigow series 
Pre-«Cumbrian: Ontario and Manitoba 
W. G. Miller and C. W. Knight, 1914 (Ont. Bur. Miner Rept., vol. 22, pt, 2, p. 188). 


tWann formation. 

Pennsylyanian: Northeastern Oklahoma, 

D. W. Ohern, 1910 (Okla. Stute Univ. Research Bull 4, p. 28). Wann fm.— 
Shales, ase, and laa, occupying interval btw, top of Curl fm. below and top of 
Stanton Is. memb. abore Divided into Stanton Ik. memb, Copan memb., and 
Hogshooter 189. tnemb 

Thes 
Nellie Bly fm., and Hogshooter Is, 

Named for Wann, Nowata Co 


rocks are now divided into (descending) Oechelata fm.. Dewey 1s., 


Wanswingoning quartzite 
A misprint (on p. 410 of U, & G, S, Bull, 191) for Wauswengoning qtii 
Wapanucka limestone. 
Pennsylvanian (Pottsville); Central southern Oklaboma (Arbuckle Moun 
tains) and southeastern Oklahoma 


J. A, Taff, 1901 (VU, 8. G. 8, Co te folio, No, 74) Wapanucka t In deseend 
ing order: (1) White massive 1 often oolitle is.: (2) cherty andy Iss, and 
shales; (3) massive white la., absent in places: (4) calc. and cherty ssa, grading 


into shales and into nearly pure ferruzitots sxx ‘Thicknese 30 to 200 ft. 
Underlies Atoka fm, and owerlies Caney sh 

E, O0, Ulrich, 1927 (Okla. Geol Surv. Bull. 45. pp. 24-25, 30), proposed redefining 
Wapanucka ls, stating that it should include the shaly lower beds with essen 
tially the same early Penn, fauna that Morgan (1024) described in bis rept on 
Stonewall quad. as “Upper Caney," and that Caney sh. should be Festricted to 
the Miss, part (midde Meramec) of Caney sh. of the literature Aleo that the 
Wapanux 
n hiatus representing Chester group 


a ia of lower Pottsville age and ts separated from underlying Caney sh. by 


nd upper Merame 


The fm. that underlies Wapanucka Ix. is now known as Springer fm.; it 
was formerly Inctuded in Caney sh. The fm. that overlies the Wapa- 
nucka is Atoka fm (See H. D. Miser, A, A. P, G. Bull, vol. 18, No. §, 
1934, pp. 971-1009.) 

Named for Wapanueka, Johnston Co, which is located along N. border of 
the outerop. 


Wapellan series. 
A term employed by C, [R.] Keyes to cover most of the pre-Wisconsin 
Pleist. deposits of lowa. (Sec Pun-Am. Geol. vol. 565, p. 349, 1931.) 


Wapiabi shale. 
Upper Cretaceous ; Alberta, 
G. S. Malloch, 1911 (Canada Geol, Surv, Mem. 9, p. 87) [Assicned to Cret Later 
repta, by other geologists, nssign it to Benton, Upper Crot.] 
Wapiti formation. 
Upper Cretaceous; British Columbia and Alberta, 
F. H. MeLearn, 1919 (Canada Geol, Surv. Summ. Rept. 1918, pt. C, p. 5) Wapiti fm 
Cret, Alberta 


Later writers use the name in B. C. also nnd assign the rocks to Upper Cret 
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Wapiti River sandstones. 
Upper Cretaceous: British Columbia and Alberta. 
G. M. Dawson, 1381 (Cunneda Geol, Sur Kept. 1879-50, p. 1515) Wapiti River 
Cre, M. €,, Inclided In Fox Hil! and Laratrio 


| Wappinger limestone, 
'Wappinger Valley limestone. 
Middle Ordovician to Lower Cambrian: Southeastern New York, See under 
Barnegat la. 
Wapsipinicon limestone. 
Middle Devonian: Eastern Iowa und southwestern IHlinois (Cnlhoum and 


Jersey Counties). 


WwW. H. Norton, 1895 (Iowa, Geol. Surv. vol 4, pp. 127, 106) W'apsipinicen 
stage —Various lower bela of Dev, series in Iowa, including (descending) Upper 
and Lower Davenport beds (described as Fayette recolo), Kenwowl beds Cineloding 
Independence gh.!, and Olis beds, with possibility future investigntions may add 
fo the stage the underlying Coggon beds (bere tentatively placed in. SIL) [but in 
later repta Included in Wapsipinicon Is} Underlies Cedar Valley 1 


See second entry under Darenport beds. 


> (Jour. Geol), classified Wapsipinicon Ia, as Upper Dev.; E. O. 
lating ft with Marcellus “and Tower Hamilton 


T. E. Savage, 1925 
Ulrich (1911) as Middle Dev,, corr 
of N. Y 


Rept. Sth Aun Field Conf, Kans, Geol. Soc. 1935, fig. 1, divided Wapsipinicon 
ls. into. (descending) Davenport, Spring Grove (new name), Kenwood 
n distinet fm 


Otis, and Coggon members and treated Independence: sh, a 
overlying the Wapsipinicon, "It is not yet certainly known whether 
Wapsipinieon beds are Upper or Middle Dev. (Stainbrook, p. 248 of thi 
iuidebook )." 

Named for Wapsipinicon River, btw. Troy Mills, Linn Co, and Contril 
City, Linn Co., lows 


Wapta formation 
Ordovician: Cnnuda 


H. M. Ami, 1900 (Roy. Soc. Canada Proc. and Trune., 2d ser., vol. 6, s i. p. 202) 


Wapussakatoo group. 
Pre-Cambrian: Labrador. 


J. E, Gill, 1985 (Geol, Soc. Am. Proc. 1034, p. 78) 


Warelub Lake series. 
Pre-Cambrian: Ontario. 
E, M, Burwash, 1924 (Ont. Dept. Mines 42d Anu, Rept. pt. 4, p. 47) 


Ward limestone. 
Middle Ordovician: Central Tenni 
P. M. Jones, 1892 (Geol. of Nashville and immediate vicinity, pp. 36-38, Univ. Press, 
June 1802). Ward Darkblue coarsely crystalline px, eros stratification ahown 
ata few places Thickness 25 to 2S rt Unvertles False Dove 13, or Cyrtodonta 
bed, QOverlles Dove ls Contains few fossil Name 
Ward's quarry, near the Hudson place ou Addison Ave, and Peart 8t, Nashville 


for fine exposure in Mrs 


These beds were formerly included in Bigby Is, but R. S. Bassler, 1982 
(Tenn. Dept. Ed, Div. Geol, Bull. 
I Dove ls. in Cannon Is. 


included them and underlying 


Ward gypsum 
Permian: Central northern Texas (Stonewall County) 
L. W. Storm, 1920 (Tex. Bur. Econ. Geol, peol. map of Stonewall Co). Word gyi 
lies lower jn section than Croton gyp, and 40:5 ft. above Wagon Yard gyp 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 2973 


Iz. HL Sellards, 1933 (Univ. Tex, Bull. 3232, p. 167). Ward gyp. of Storm lies about 
200 ft. below Croton gyp. ond about 100 ft, above Childress (Wagon Yard) gyp 

It may be Eskotu gyp. The name Ward is preoccupied and is discarded, 
Wardner lime 
Missi 


S. J, Sebofield, 1012 (Canada Geol, Surv, Summ, Rept, 1911, p. 160) 


one. 


sippian: British Columbia 


Ware sehist. 
Carboniferous: Central Massachusetts. 


E Callaghan, 19351 (Geol Sac. Am, Bull, vol, 42, pt, 1, p. 2: 
field schist is here designs 


in) & part of Brim- 
the Ware, because 


ted tentatively as n separate 


it waa found to lice below the Paxton schist, which becomes thinner to W. and ia 
feldspathic. The Paxton, Brimfield, and Ware may be Carhf 

E. Callaghan, 1931 (N. Y. Acad. Sd. Annals, vol 33, pp. 29, 63, 04, 67, 74). Ware 

fm. is proposed for the biotite schist which underlics the Paxton feldspathic achiat 

in anticline In W, part of Wachusett-Coldbrook tunnel Formerly Included in 

Brimfield schist Occurs ne Ware River near village of Coldbrook, hence name. 

f (on Emerson's gool, map of Mass.) in which Oakham 


The nrea of Brimfield si t 
ls located ts rouzhiy the srona of Ware fm, [Ware schist on map.) Mny be Carbf, 
Thickness 1,900 4- ft. 


War Eagle sandstone. (In Kanawha formation.) 

Pennsylvanian: Southern West Virginia. 

R. V. Hennen and D. B. Reger, 1014 (W 
Counties, p, 210) Lower Wer Bogle 
thick, underlying Little Cedar coal and separated from underlying Lower War 
Eagle coal by 2 to 10 ft, of black laminated xl Named for association with War 
Engle coal [No Upper War Eagle se was described. ] 


t Geol Surv, Rept, Logan and Mingo 
Massive aren. stratum, 20 te 30 fi 


Wark diorite. 
Age (?): British Columbia, 


C. H, Clapp, 1912 (Canade Geol, Surv, Mem, 13, p, 96) 


Wark gneiss 
Jurassic: British Columbia. 


C. M. Clapp, 1913 (Cunnda Geol, Surv, Mem. 36, p. 57). 


(Warley Hill marl 
tWarley Hill phuse. 
locene (middle and upper): Western and central South Cnrolina (Barn- 
well und Orangeburg Counties). 
E. Sloan, 1905 (S. C. Geol. Surv. geognostie map of & C, advance copies ; published 
in 1908, In S, €, Geol, Surv, ser, 4, Bull. 2) ; 1907 (Summary of mineral resources of 
S, C., pp, 12, 10) Warley Hitt mort, niso Wasteyg Hil phase.—Alonz marghual line 
of Middle Eocene maris this fm, is exhibited in form of a fine-gralned arvill yellow- 
groon Mari at base of Shell Bluff (observed at extremely low water), at Kennedy's 


scarp on Tinkers Creek, and along South Fork of the Edisto; in its more typical 
form it ia exposed perbaps at Caw Caw Swamp, then at type loc. Warley Hill, beyond 
which it is observed slightly N. of Weeks Landi wl al Cave HIM nnd Poplar 
Creek, Tt ia exhibited approx. conforming to water level of Edisto River from Tueckers 
Bridge (ner Branchville) te Sullivan's Bri 
its saming equivalent is also oly 
Three Runs, at Usserys Blum ¢ 


highly glauconitie harsh maris 


(about 14 mi N. of Jacksonboro) ; 
ed underlying Santec marl in bed of Lower 
"nwel Co), The typical materinjs consist of 


In a later rept (S, ©. Geol. Surv., ser, 4, Bull. 2, pp. 440, 454, 457-450, 1008) 
Sloan divided his Warley Hill phy into Upper or Warley Hill fm. and 
tLower or Caw Caw fm. and showed it as overlain by Santee and under- 


lain by his Congaree phase. 

The Wartey Hill phase of Sloan as interpreted by C. W. Cooke (U. S. G 
S, Bull. 867, 1936) is partly—McBean fm. (middle Focene) and partiy 
Cooper marl (upper Eocene!. 


Named for exposures at Warley Hill. in IZ, part of Orangeburg Co, 
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Warm 
Name applied by €. [R.] Keyes (Pon-Am, Geol., vol. 46, 1926) to 25 ft. of 


cal, at base of Kootenai fm. of Mont Derivation of name unknown. 


Warm Creek shale. (In Colorado 
Upper Cretaceous: Central northern Montana (Little Rocky Mountain n 


roup.) 


gion). 

A. J. Collier and S. H. Catheart, 1022 (U. S. G. 8. Bull. T36F, p. 172) Warm Creek 
sh Includes al! of Colorado group of Little Rocky Mtn resion above Mowry sh 
The upper 775 ft. consists of dark bluish-tdnck marine sh. containing Bacwlites 
Inoceramus, ete. The basal 300 ft, consists of dark-blue marine sh. containing 
very few fossils Between these two parts tics Mosby ss memb. a clc sw, 5 ft 
thick, 
Namel for exposures along Bie Warm and Little Warm creeks 


containing many periwinklelike fossil The fm. is overlain by Engh ss 


Warner basalt 

Tertiury: Northeastern Culifornin (Modoe County). 

R. J. Russell, 1928 (Calif. Univ. Pub, Dept, Geol. Sei. Bull, vol. 17, No. 11, pi 
116—235 and map) Warner basatt A thin sheet of basalt flows, Tle mast wid 
spread surface rock in Modoc Co, probably covering balf the county Thickness í 
to 600 ft. Named for exposures on sides of Warner Valley and for widespread 

vw Underlles rhyolite and 


distribution in Warner Lakes Ranse and Warner J 
overlies Cedarville series, the upper part of which contains flora considered to be 
Maseall (Upper and Middle Mio.) The Warner basalt is therefore considered 
much younger than C€olumbin Hiver basalt, 

R. E. Fuller, 1931 (Univ, Wash. Pub, in Geol, vol 8, No. 1, pp. 15-45) Warner 
basalt of R. J. Hussel] was indicated by strat, relations to be lower Plo 


Warner sandstone member (of McAlester shule} 

Pennsylvanian: Eastern Oklahoma (Muskogee, Haskell, MeIntosh, and 
adjacent counties). 

C. W. Wilson, Jra- 1025 (A. A, P. G, Boll, voL 19, No, 4, pp, 502-520), Warner se 
memb. of MeAlcster ah, Massive, very irregularly bedded s, of mediom texture; 
friable; brown; eross-Dedded; contains clay blebs; very ferruginous; white mica 
common Fosgil plants Thickness 40 ft Overlies McCurtain sh. memb., and 
lies 8 to 40 ft. below Lequire ss, memb. Named for exposure W. of Warner., 


Warron 
Mississippian: Northeastern Ohio 


nndstone, 


H, P. Cushing, 1888 (Am Ass, Adv, Sel Proc, vol 36, pp. 214-215) Warren 24., 
6 to 50 ft. thick, underlice Cuyahoga sh. and overlies [9o called] 
Ashtabula and Trumbull Counties. Certain equiv. of Sbarpsville «es. of I. C. White in 
Crawtord Co. Va 


Named for Warren. Trumbull Co 


wh. in 


fWarren beds, (In Richmond group.) 
Upper Ordovician: Southwestern Ohio, southeastern Indiana, and west 
contral Kentucky and Tennessee. 
J. M, Nickles, 1902 (Cincinnati Soc. Nat. Hist. Jour., vol. 20, p. 86). Warren ot 
Homotrupa baasteri beds,—Interbedded las, and dark-bluisb, rather marly shales, the 
LET 
Inin by Richmond group and underlain by Mount Auburn or Platyustrophia lyna beds 
[upper part of McMillan fm.). 


und shales becoming rough and nodular townrd top, Thicknes SO ft diver 


Preoceupied, Replaced by Arnheim sh. which for many years has bee! 
ineluded in Richmond group. 
Named for Warren Cos, Ohio 
Warren gravel 
Pleistocene: Ontario 


A. F. Coleman, 1909 (Ont, Bur, Mines Anm. Rept., vol, 18, pt. 1, p. 207) 
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Warren. 
Name applied to a glacial lake 
U. S. G. S. Mon. 53, 1915, p. 469.) 


of Pleist, age, in Great Lakes region, (See 


Warren stage, 

Name applied by W. Upham (Am, Geol, vol. 16, 1805, p. 105) to the stage 
of the ice during the formation of glacial Lake Warren, of Lake Superior 
region. 

Warren oil sand group, 

Drillers’ term for a series of sands of Chemung age (Upper Dev.) in NW. Pa 
As originally defined by J. F. Carll, 1880 (2d Pa. Geol. Surv, Rept. I, Atlas, 
pl. 11), they are 200 fr. thick, are separated from overlying Venango oil 
sand group by 300 to 850 ft, of shales and s and from underlying 
Bradford Third oil sand by 400 to 450 ft. of shales . Tnelude Stone 
ham oil sand at base, The sands have also been called (descending) 
Warren First sand, Warren Second sand, and Warren Third sand, and 
these names have been carried S. into W. Va, Named for Warren, Warren 
Co,, Fa. 


and & 


Warren County stone, 
Trade nime of à Carbf. ss, quarried in Warren Co, Ind. (See S, S, Gorby, 
Ind. Dept. Geol. and Nat. Hist. 15th Ann. Rept, I886, p. 86.) 


tWarrendale formation 

Teortinry (lower Miocene or Oligocene): Central northern Oregon (Dalles 
region). 

W. D. Smith and E. L. Packard, 1919 (Univ, Oreg. Bull, vol. 16, No. 7, pp. 27-59 ; and 
Jour. Geol, vol 27, pp. 97-9*) Warrendale fm. replaces Mic. Eagle Creek fm., 
preoceupied, [They do not give reference fo publication that constitutes priority, 
nnd compiler bos been unable to find it U. S, G. S. u*es Bogte Creek fm. for this 
Tert. deposit, and has discarded Eagle Creek as a name for the Triassic fm.} 
Consiats of terrestrial beds of hardened aal clay, and occurs at or near base of 
Columbin [Hiver] lnvas at Pagle Creek, n tributary of the Columbia In Multnomah 
Co, Named for town of Warrendale, near Eagle Creek. Thought to be upper Mio. 


D 


Warren Point sandstone member (of Gizzard formation). 

Pennsylvanian: Southeastern Tennessee (Bledsoe, Franklin, Grundy, Ham- 
Hton, Marion, and Sequatchie Counties). 

W, A. Nelson, 1925 (Tenn. Dept. PdA., Div. Geol, Bull 334, pp. 43, 44, 148-149, and 
184) Warren Point sw, tentil—A #8, in-opper part of Giesard fm., varying in 
thickness from 25 to 175 ft. Is first s». benenth Sewanee eet, from which dt is 
in places separated hy 2s much ns 1 ft. of beds, In other places the beds btw. 
Warren Point ss. and overlying Sewanee cgl, thin out, and tho Warren is in contact 
with the Sewanee, The lower ss, members of the Warren Polnt vary greatly, some 
being thick and heavy eross-bedded sas., while others are thin, slablike, very fino- 
grained ripple-marked mieneeoue ss89, often containing partings of yellowisa-gray 
or gray fissile sh. containing white or pink plastic clay bands, Around Sewanee the 
Warren Point ia a fine-grained hard nonconglomeratic *»* In E. part of plateau 
and N. part of Southern Tenn. conl field 1t becomes conglomeratic On Tenn, 
River It is very conglomerntic in lower part. There ia marked eroalonal uncon 
at base of the Warren Point at widely seattered places over entire field. In 
extreme 8. part of field the Etna coal Mes at base of the ss. It waa called cliff sx, 
by Safford, as it forms prominent blufs in southern nnd central parts of tho 
plateau. The name Warren Point [s taken from n point 34 mi N. of Monteagle, 
Grundy Co., where this s3, forms n prominent blaf 05 ft, thick. 


{Warrensburg group, 
Pennsylvanian: Central western Missouri. 
G. C. Broadhead, 1873 (Mo. Geol, Surv. Prel. Rept. on Iron Ores, pt. 2, pp. 169, 182) 
Warrensburg growp.—Shnles and Iss. with ss. near top; 75 to 100 ft. thick, 
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= 


including beds 35 to 43 of detailed section of lower Coal Measures from Sedalis to 
Kansas City. Underlies Lexington group and overlies Knob Noster group. 
Comprises upper part of Cherokee sh. 
Named for exposures at Warrensburg, Johnson Co, 


Warrensburg channel] sandstone. 

Pennsylvanian: Central western Missouri. 

A. Winslow, 1892 (Mo. Geol, Surv. Sheet Rept. I (vol 9), pp. 22, 45-04). War- 
rensburg 5s&—Yollowish.zray micaceous ss, aren. and mieaeeons sh., and in places 
shaly s., 200 ft. thick; cuts across Coal Measures tn Lafayette Co., and appar 
ently occupies depression which once existed where the ss. now Is. 


Is channel deposit in Pleasanton fm., and probably of Pleasanton age and= 
Moberly channel ss. of central Mo 

R. €. Moore, 1836 (Kans. Geol Surv. Bull. 22, p. 43), applied Warrensburg cham 
nel a8, in Kans., and treated it as=lower part of his Bourbon fm. and as cutting 
down Into basal part of Fort Scott Is. This would make ite lower part of Pas. 
anton and all of Henrietta of U. 5. Geol Survey and Mo, Geol Survey. 


Named for exposures at Warrensburg, Johnson Co., Mo 


Warrior limestone. 
Upper Cambrian: Central Pennsylvania (Huntingdon to Center Counties). 


€. Butts, 1918 (Am. Jour. Sci, dth, vol 46, pp. 528, 5234, 537). Warrior i&— 
Thick- and thin-bedded blue Is. with thin siliccous shaly layers and partings, a 
few thin qtzite layers, and an oc ional bed of ls. full of large rounded que 
grains; some polite, Fossiliferous. Thickness 250 [1,250] ft. Underlies Gatis 
burg fm, and overljés Pleasant Hill Is. Named for exposures on Warrior Rys, 
atong river bluff 1 mi. W. of Willlamsburg, Blair Co, and on Warrior Creek, E. of 
Warriors Mark, in northern part of Huntingdon Co. 


"7 


Warsaw shale (also Warsaw limestone). (Of Meramec group.) 

Mississippian: Iowa, Illinois, Indiana, Kentucky, Tennessee, eastern Mis 
souri, northern Alabama, and northeastern Mississippi. 

J. Hall 1857 (Am. Ass Adv, Rei Proc, vol 10, pt, í 
Second Archimedes le.—BSeries of highly fossiliferous beds of blue "marlites" with 
fntercalations of impure Iss,, or in some places impure laa. separated by s 
of blue marl. Overlain by an nren, bed that sometimes contains small pebbles 
and is in turn overlain by St. Louis ls [includes Spergen 1s].  Underlzin by 10 
ft. of mag. Is, (of local occurrence, probably) succeeded below by “Geode bed" 
(soft shaly or marly beds with geodes of quartz chulecdony), which reste on 
Keookuk 1s. 


2 pp. 54-50).  Warsusc or 


1 


Adopted by U. S. Geol. Survey as basal fm. of Meramec group, overlain by 
Spergen ls, and underlain by Keokuk ls, As defined it includes nt base 
the “geode bed," which in some repts has been included in Keokuk Is, 
In western Ky. and southern Ind. the Warsaw (formerly called "Har- 
rodsburg 1s,") is chiefly Is, and is called Warsow ds. 

J. M. Weller, 1984 (10. Acad. Sci Trans, vol 26, No. 3, p. 106), proposed 
“to restore Warsaw fm. to its early status," gning to it all beds btw. 
Keokuk ls. and St. Louis Is. as these are now limited. This definition 
would include Spergen ls. in the Warsaw. The classification adopted 
by 9th Ann. Field Conf. Kans. Geol Soc., Sept. 1985, did not include 
Spergen Is. in Warsaw, and this proposed change has not been con- 
sidered by U. S. Geol, Survey for its publications. 

See also under Spergen le. 

The Il. Geol. Survey and Rept. 9th Ann. Field Conf, Kans. Geol Soc. 
(1935) include the Warsaw in Osage group. 

Named for exposures at Warsaw, Hancock Co, Ill. <A typical exposure 
occurs along ereek known as Soap Fuctory Hollow, which joins the 

Mississippi from the E. about % mi. S. of Lower Warsaw, Ill. 


Ww 


n 


S] 
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Wartburg sandstone. (In Pottsville group.) 

Pennsylvanian: Northeastern Tennessee, 

A. Keith, 1896 (U. 8. S. Briceville folio, No. 33). Wartburg as.—Interbedded 
ass,, sandy shales, arzill Shales, and eoa] beda Perhaps as much as 
buf of fm. is s., the two beds at top and bottom being specinily conspicuous. 
As many as 5 seams of coal ocene with these strata The as. beds vary in 
thickness from n few in. to 50 ft, and sh, beds are of similar size. Thickness 
of tm. 500 to 650 ft Underlies Scott sh. and overlies Briceville sh, Named for 
town of Wartburg, Morgan Co, which iz situated upon this ss. 

According to L. €. Glenn (Tenn. Geol, Surv, Bull, 83B, pp. 19, 310, 311, 
1925) the ss. upon which town of Wartburg is located is a bed, 30 to 
40 ft, thick, just below middle of Briceville sh. and from a few ft. to 
50 or 40 ft. beneath Poplar Creek coal. He therefore introduced new 
name Jellico fm. for the rocks overlying Briceville sh. and underlying 
Scott sh., and restricted the name Wartburg ss. to the ss. at Wartburg 
(See Wartburg as, memb.) 


Wartburg sandstone member, 

Pennsyivanian: Northeastern Tennessee. 

L. C. Glenn, 1925 (Tenn. Geol Surv. Bull. 33B, p. 811). Wartburg $8, memb,— 
A ss near middle of Ericeville fm., “more massive and more persistent than 
usual" Iying from a few ft. to 30 or 40 ft. below Poplar Creek conl and being 
the ss, upon which ig locnted the town of Wartbutg, Morgan Co. "Thickness of 
ss, 30 to 40 ft. Is basal ss, memb, of Kelth’s Wartburg sg, but latter name is 
here abandoned. 


Warwick limestone. 
Lower Ordovician: New York. 
W. W. Mather, 1843 (Geol N. Y.. vol 1, p. 367), stated that Worteic® 1s iR a 
synonym of Calciferous group, but compiler has not fouml any definition of 
Warwick Is. 


Wasatch group. 

Wasatch formation. 

Eocene (lower): Wyoming, central southern Montana, southeastern Mon- 
tana, southwestern North Dakota (7), western Colorado, Utah, and 
northwestern New Mexico, 

F. V. Hayden, 1869 (U. S. Geol Surv, Terr. Sd Ann. Ropt., p. 191 of 1878 ed.). 
Immediately W. of Fort Bridger (Wyo.) commences one of most remarkable and 
extensive groups of Tert. beds seen in West. They are wonderfully variegated, 
some shade of red predominating. This group, to whieh I have given name 
Wasatch group, is composed. of varlegated saude nnd clays; very little calc. mat 
ter is found in it In Echo and Weber Canyons (Utah) are wonderful diaplays 
of ¢ 4 1,500 to 2,000 ft. thick Although this group occupies vast area and 
attains thickness of 2,000 to 5,000 ft. yer I have never known any remains of 

animals to be found in it. I regard it, however, os of middle Tort, s [Does 
not explain relationa to Green River shales, but aselene both to middle Tert. nnd 
appears to consider them ns in part at least equiv.) 

F. V. Hayden 1571 (U. 8. Geol and Geog. Surv, Terr, 4th Ann, Rept., pp. 147 
156) Soon after leaving Carter station [Wyo.] toward the W. the Wasatch 
group of beds come in. They seem to rise from beneath Bridger group, They 
consiet of red indurated aren, clays, with beds of grayish nnd reddisth-eray ass. 
alternating, Pinkish and purplish clays are dominant fentures and give lithological 
character to the groups as far W. ns Echo Canyon [Utab], where cgis. prevall 
I have included in this group all variegated beds we have observed W. of Carter's 
station. 

E. D. Cope, 1874 (U. 8. Geol and Geog. Surv. Terr. Tth Ann. Rept, bbw. pp. 435 
and 444). Hayden named deposits of western area Wasatch group, and regarded 
it as synchronous with Green Hiver croup of eastern area. Writer has attained 
same opinion on paleontological grounds and hence has applied name Green River 
in both areas. 

C. Kine, 1876 (U. 8. Geol Expl 40th Par. Atlas), divided the Tert. deposit» of 
NE. Utah and adjacent areas into (descending) Wyoming cgl. (Plio.), Uinta (Eo.), 
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Bridger (E0.), Green River (Ho), and Vermilion Creek (No) Advance copios 
of this map were distributed in 1875 

A. C, Peale, 1376 (U. S. Geol. Surv. Terr. Sth Aun. Rept.) 1 shall use name 
Groen River group to include also Wahsatch group of Hayden, Cope restricts 
name to Green River shales, The Wahsateh growp and Green River growp occupy 
two distinct basing, but are considered asynchronous by Dr. Hayden and Prof 
Cope, [This usage of Green River did not preval, and Peale himself abandoced 
it in 1878.) 

S. F. Emmons, 1877 (U, S. Geol Expl 40th Par. vol 2, pp. 207-250), desetited 
the Tert. rocks of Green River region, Bridger Basin, Washakie Basin, and other 
areas in SW. Wyo, where Hayden had applied the name Green River group, and 
divided them ns follows (descending) = Wyoming cel, Bridger group, Green River 
group, und Vermillion Oreck group. 

F, V. Hayden, 1877 (U. S. Gool and Geog, Surv, Terr. Bull. $, No. 1, pp. 181-155) 
Wasatch group of Hayden js same aa Vermilfon Creek group ot King, and Waeatch 
group has priority. 

C. A. White, 1877 (p. 608 of Bull 8 cited just nbove), gave following sequenm of 
Tert. fms. in Green River region (descending): Brown's Park croup, Bridger 
group, Green River group, and Wusatch group, 

C. King, 1878 (U. S. Geol], Expl 40th Par., vol 1, pp. 339, 353, 360, etc) 
Vermilion Creek group—Same ws Wasatch group of Hayden, A conformable series 
of fregh-water Jake deposita of reddish sss, cgis. nnd cinys, 0 to 5,000 ft, thick, 
uncon, underlying Green River group and uncon. overlying Laramie group (Cret.) 
except at Black Butte, Wyo., where it is conformable with Laramie. The term 
Wasatch was originally applied by Hayden to the group of cgis. and sem. dis- 
played in Echo Canyon and in the Narrows and at other points in immediate 
neighborhood of the Wasatch. In attempting to follow his Homeneclature in this 
region [of 40th Par. Surv.) I have been led to reject this name and to apply to 
these rocks the name Vermilion Oreck group, because upon Vermilion Creek [SW, 
Wyo, and NW. Colo.] was exposed the whole thickness of the series, while at the 
Wasatch the full volume of the group was never seen. Base of Vermilion Creek 


group is base of Tort. 

EF. V. Hayden, 1878 (U. S. Geol, Surv. Terr. Mon. 7, pp. tli-ix). It ia probable 
Waeatch group os now defined and Fort Union group are identical aa a whole, 
or in part at least, [Although deposits now recognized ns belonging to the true 
Fort Union fm. have In the past been included in both Wasatch fm, and so-called 
Laramie fm, of southern Wyo and NW, Colo, the Wasatch fm. as now recognized 
overlies Fort Union fm. as now interpreted. See under Fort Union fm.] 

According to U. S. G. S. Bull. 191, 1902, geologists seem to have unanimously 
adopted Hayden's naine Wesetch, instead of King's name Vermilion Creek, 
and the U. & Geol. Survey has discarded latter name. In SW. Wyo. 
the Wasateh deposits are now called Wasatch growp, having been divided 
by A. C. Veatch (U. S. G. S. P. P. 56, 1907) into 3 fms, (descending) — 
Knight fm., Fowkes fm. and Almy fm. In other areas they are treated 
as a single unit and are called Wasatch fm. In SW. Utah the southern 
development of the Wasatch fm. was called "Pink Cliff series" by Dutton 

See nnder Green River fm. tor explanation of intertonguing of Green Hiver 
and Wasatch fms, in Moffat Co, Colo, and Sweetwater Co, Wyo, 

Named for exposures in Echo and Weber Canyons, Wasatch Mtns, Utah. 


TWasntch limestone, 


Mississippian, Deyonian, Silurian, and Upper Ordovician: Northeastern Utah 
(northern Wasatch Mountains). 


C, King, 1876 (Am. Jour. Sci., 34, vol. 11, pp. 477-479). Wasatch l»—Carbf. and 
Dev. lss., consisting of: (1) 4,000 ft. of ls. carrying Coal-measure fossils; (2) 1,000 
to 1,200 ft. of sub-Carbf, lss, underinin by bede containing fossils that have close 
resemblance to Waverly group bat which are considered by Hall and Whitüeld 
as closely allied to Upper Dev.; (3) lower 1,200 to 1,400 fr. cliarneterixed by Dev 
(Upper Helderberg and Chemung) fossils amd a single group of fossils that seem 
to bave the facies of both Upper and Lower Helderberg. Total thickness In Wasatch 
Mtns, Utuh, 7,000 ft,; in middle Nev. over 8,000 ft, 

G. B. Richardaon, 1918 (Am. Jour. Sci, 4th, vol 36, p. 407), divided the Wasatch Ix 

of King in N. part of Wasatch Mtus into (descending): Brazer ls. (upper Miss), 
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800 to 1,400 ft; Madiaon le, (lower Miss.), 600 to 1,600 ft; Threeforks la. (Upper 
Dev.), 200 ft.: Jefferson dol. (Middle Dev.), 1,200 fi.: Laketown dol (SiL), 1,000 
ft.; and Fish Haven dol (Upper Ord), 500 ft. The Fish Haven dol, rests on 
Swan Peak qtzite (Lower Ord.), evidently mistaken by King for the Camb, qtzite 
in Ogden Canyon. 


Wasatchan series. 
A term employed by C. R. Keyes instead of Wasateh group or Wasatch fm. 
of other geologists. 


fWashnkie formation. 

Eocene (middle and upper?): Southwestern Wyoming (Washakie Basin, 
Sweetwater County). 

Y. V, Hayden, 1869 (U. S. Geol Surv. Terr. 34 Ann. Rept. p. 190 of 1873 ed.; 
1860 ed. not avallable), Waeshakee group.—A serles of purely fresh-water beds, 
with some beds of Impure lignite and vast quantities of fossils, The stratn are 
nearly horizontal, I have regarded these beda as separated from the lower tertiary 
Fort Union or true lanite group 

F. V, Hayden, 1871 (U. S. Geol, and Geog, Surv. Terr. 4th Ann, Rept., pp. 71-73). 
I am now Inclined to believe Washakie group is either an extension eastward of 
Bridger group or synchronous with it. 

F. B. Meek, 1873 (U. & Geol. and Geog. Surv. Terr. 6th Ann. Rept., pp. 455—462). 
Washakie group (Tert) overlies Bitter Creek group and underlies Green River 
group 

F. V. Hayden, 1877 (U. S, Geol. and Geog. Surv. Terr, Bull. 3, No. 1, pp. 181—185). 
Washakie group.—E. limit of group is near Creston, extending to point just W, 
of Bitter Creek Station, Exposures consist of soft clays and sands of various 
shades of brown and yellow, with here and there a hard ss.; in several places beda 
of impure lignite occur. Is probably same as Vermilion Creek of King and Wahsatch 
group of Hayden, [Now known to be much younger than Wasatch group] 

C. King, 1878 (U. &, Geol, Kxpl 40th Par. vol, 1, p. 304). Bridger group was de- 
posited in lake which is here named Washakie Lake, 


See also W, Granger and W. J, Sinelair, 1909 (Am. Mus, Nat. Hist, Bull, 
vol, 26, art. 3 and art. 4, pp. 17-27). 

H. F. Osborn, 19009 (U. S. G, & Bull. 361). Typical Bridzer fm. of Bridger Basin, 
Wyo, contains some earlier deposits than Bridger fm. of Washakie Basin. 


Now considered essentially same as Bridger fm. (See U. & G. 8. Bull. 
102, 1920, by A. R. Schultz.) 

Named for exposures at Washaki station, btw. Creston and Bitter Creek, 
on Union Pacifie R. R., in Sweetwater Co. Comprises the Eo, sediments 
of Washakie Basin (approved spelling). 


Washburn sandstone, 
Pennsylvanian: Western Arkansas coal fleld and central eastern Oklahoma. 
A. Winslow, 1806 (N. Y. Acad, Rei, Trans, vol 15, p. 51). Washburn s58.—S85., 
500 to 600 ft. thick, forming basal part of Appleton stage. Overlie Danville stage 
and underlie Russellville shales, 
Is a part of Atoka fm. 
Probably named for Washburn, Sebastian Co., Ark. 


Washburn beds. 
Pre-Cambrian (upper Keweennwan): Northwestern Wisconsin (Bayfield 
County). 
F, T. Thwaites, 1912 (Wis, Geol, Nat. Hist, Surv, Bull, 25, p, 44), Washburn deds— 
Soft red and white ass, with much banding and mottling of colors; beds usually 
thin, with few pebbles or sh. layers whieh sometimes show mud cracks, Top 
memb, of Chequamegon se  Overlie» Quarry or Brownstone beds, Named for 
exposures in shore cliffs & of Washburn, Baytleld Co. 
Wash Creek slate, 
Pre-Cambrian or Paleozoic: Central Alabama. 
C. Butte (U. 8, G, &, Meontevallto-Columbinna folo, Ne. 226). Wash Oreck at.— 
Chicily sl., very similar to Waxahatchee sl, but a considerable thickness at bottom 
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ia rather more sandy than most slates of the region and has appearance of thin- 
bedded ss, Generally contains many quartz veins, About 1,000 ft, ahove hottom 
le a persistent ferruginous ss, 180+ ft. thick, At or near top is a thick stratum 
of conglomeratic qQtrzite that n belong to Weisner fm. Thickness of fm. 
probably 5,000 ft. Overlies Brewer phyllite and underlies Welaner fm, 


Named for exposures on Wash Creek, Chilton Co, in Columbiana quad. 


Washington formation. (In Dunkurd group.) 

Permian: Southwestern Pennsylvania, western Maryland, eastern Ohio, and 
northern West Virginia. 

J. J. Stevenson, 1876 (2d Pn. Geol. Surv. Rept. K, pp. 44-56). Washington County 
group. —Lncludes all beds btw, top of Upper Washington Is. and top of Waynesburg 
ss, below. ‘Thickness 150 to 450 ft Is an important fm, in Washingtan Có 
Pa, [For many years the Waynesburg sa. nnd underlying Cassville sh. have been 
Included in Washington fm, (the sho 
drawn at top of Waynesburg conl) 


rier name), the base of which hns been 


Is lower fm. of Dunkard group. 
The present Pa. Geol. Survey classifies the Washington as n group and 
the Dunkard as a serios, 
Named for exposures in highlands of Washington Co., Pa. 
Washington sandstone member (of Washington formation) 
Permian: Southwestern Pennsylvania, northern West Virginia, and western 


Maryland. 

J. J. Stevenson, 1876 (2d Pa. Geol. Surv. Rept. K). Washington s¢—Thinly lami 
nated micaceous dark-gray to blalsal<cray ss, 12 to 18 ft. thick, Included in 
Washington County group [Washington fa.) Underlies Washington conl and 


overlies Little Washington coal. 
Washington limestone. 

A name that has been applied for many years to $ Iss. in upper part of 
Washington fm. (Perm.) of western Pa, W. Va. Md, and eastern 
Ohio, which have been designated Upper Washington ls. (top bed of 
Washington fm.), Middle Washington 1s, and Lower Washington la. 
For definition see under Upper, Middle, and Lower 


TWashington greensand. 

Upper Cretaceous (Gulf series): Southwestern Arkansas. 

R. T. Hill 1888 (Ark. Geol Surv. Ann, Rept, 1888, vol. 2, pp 72-75, 188). 
Washington or High Bluff greensand beds—til-brown sands with occasional 
bands of ss, differing in lithologie chareecter from great serica abowe it, being 
coarser, lesa argill., free from stratified clay hands, more or les rich jn greensand, 
and eontaining occasional beds of firmer dark-colored erystalline calc. strata 1 to 
2 ft. thick, or round boulderlike sss resulting from local hardeninzs and filled 
with cylindrien] tubelike casts of fossils and impressions of Maoulites. One 
section shows 120 ft. of the beds, — Uncon. underlies Arkadelphia shales and 
rests conformably on High Bluff blue sands. 

C. H. Dane, 1020 (Ark, G Surv. Bull, 1) "Washington greensand beds" nre 
now ineluded 1n Nacatoch sand [p. 46] An examination of Hills rept leaves 
no doubt that most of the beda included by him in the “Washincton or Migh 
Bluff gveensund beds" as well us the underlying “Blue sands of High Bluff and 
of Pates Creek," were included by Veatch (U. S. G. 8. P. P, 46, p. 27, 1006) 
in upper part of his Marlbrook fm. [p. 115]. 


Named for exposures in Town Creek Valley at Washington, Hempstead Co. 


*Washington shale and sandstone. 


Pennsylvanian: Northwestern Arkansas and eastern Oklahoma. 
I. W. Simonds, 1891 (Ark, Geol Surv, Ann. Rept. 1888, vol. 4, 
Washington sh, and ss.—S8h. below and ss. above; or there may be n gmrndual 
passage from the ah., through flagging, Into the ss. Thickness 40 to 75 ft 
Included in Lower Carbf Overlies Archimedes [Pitkin] ls. and underlies 
lentremitn] [Brentwood] Is. 


pp. 26, 75-82). 
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Preoceupied. Replaced by Hale fm. Is of Penn, age. 
Named for Washington Mtn, Washington Co., Ark. 


Washington gneiss, 

Pre-Cambrian: Western Massachusetts and northern Connecticut. 

B. K. Emerson, 1892 (U. S. G. S. Hawley sheet, i. e, proof sheete of geol. mapa 
and text intended for a geol, folio, but never completed and published Im that 
form, although cited in U. S G. S, Bull, 191, 1902), 

B, K. Emerson, 1898 (U. S, G. S. Holyoke follo, No. 20; also U. S, G. 5, Mon, 29, 
pp. 18, 20, 31-32, pl 34), Washington gneisa—Rusty biotite gneiss carrying 
blue quartz, slightly fbrolitie, with thick beds of coarse and highly erystalline 
Iss, "Thickness 2,000 (2) ft. Uncon, underlies Becket gneiss, [See also B. K 
Emerson, 1917 (U. S, G. 8 Bull. 597, pp. 23-24, 150, and map).] 


Named for occurrence at Washington and Washington Center, Berkshire 
Co., Mass. 


Washington limestone, 

Ordovician: Northeastern Vermont (Orange, Washington, Windsor, Orleans, 
Essex, and Caledonia Counties). 

C. H. Richardson, 1898 (Am, Aas. Adv. Sel Proc, vol. 47, pp. 245-296), Washington 
ie-—This nome ts proposed for the more calc, memb. of Calciferons mica schist 
of C. H. Hitchcock, which in Washington [Orange Co.], Vr, is sufficiently pure 
and compact to Le eatalogued aa a crystablike marble of great economic yaluc. 
Thickness 2,000-5,875 ft. The nonenle, memb, of Calciferous mica schist is 
Bradford sehist [now known ns WVershive schist), In Maes, the cale, mem), 
is known as Conway schist 

€. IL Richardson, 1902 (3d Rept. Vt State GeoL, pp. 61-98), Washington TA., 
5,000-6,000 ft, thick, ig in general darkgray siliccous ls., interstratified with 
14 bands of si. outside of the 2 large belts, Tt fs the cale. memb. of old “calcif 
érous mica schist.” Contains Lower Trenton fossils and ls intimately inter- 
stratified with Bradford sehist, the noneale, memb. of the old “culciferous mica 
schist,” 

€. H. Riehardson, 1906 (5th Rept. Vt. State Geol), Waita River ls. replaces 
Washington la. (preoccupied), 


See Waits River ls. 


fWashinztón reds. (In Conemaugh formation.) 
Pennsylvanian: Western Pennsylvania. 
J, J. Stevenson, 1906 (Geol Soc. Am, Moll, vol 17, btw. pp. 65 and 216). 
Washington reda, the "Big Red" of drilleras Mes btw. Ames Is. and Elk Lick Ja 
J, J. Stevenson, 1912 (Am. Phil. Soc. Proc, voL 51). Birmingham sh. replaces 
Washington reds in Pa. 


Washington phase (of Waits River limestone), 
See 1908 entry under Waits Riper ls. In many subsequent Vt. repts Rich- 
ardson continued to use this term, 


Washington fire clay shale. (In Washington formation.) 
Permian: Northern West Virginia. 
C. E. Krebs, 1911 (W, Va. Geol. Surv, Rept. Jackson, Mason, and Putnam Counties, 
p. 117). Washington fire olay sh—Dark zreenish yellow, 1 to 8 ft, thick, Lice 
5 to 10 ft. below Washington coal, 


+Washington County group. 
Same as Washington fm. (Perm.), the shorter name. 


Washingtonville member (of Allegheny formation). 
Pennsylvanian: Eastern Ohio, western Pennsylvania, northern West Vir- 
W. Stout and R. E. Lamborn, 1924 (Ohio Geol, Surv., 4th ser, Dull, 28, pp. 175 
181). Washingtonville memb. of Allegheny fm.-—-ony carbonaceous sb., of dark 
slaty-gray to nearly black color; bard, tough, resistant Carries marine fauna, 
Occurs in Allegheny fm. In places lies on and in other places as much ag 10 ft, 
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above Middle Kittanning coal, the average interval belng 4 ft. 4 im of dark 
fisslle shi. or gray siliceous sh. Thickness of Washingtonville memb, varies from 
6 in, to 6 f1.; average 2 ft, 2 in, Extends from Muskingum C», Ohlo, to Benver 
Co.. Pr., and from Mahoning Co., Ohio, to Panhandle of W. Va 


Named for exposures at Washingtonville, Columbiana Co., Ohio, 
TWashita limestone. 

Lower Cretaceous (Comanche series): Texas and southern Oklahoma, 

D. F. Shumard, 1860 (St. Lovis Acad, Sci. Trans., vol. 1, pp. 583, 586). Washita Ig.— 
Possiliferous ls. of nearly white, yellow, gray, and blue color; som» layers mod- 
erately hard, others disint nting rapidly on exposure, Good exposures near 
Austin and in Grayson, Fannin, and Red River Counties, Tex Aecording to 
G. G, Shumard finely developed at Port Washita Underlies Zrogyra arictina 
marl [Del Rio clay) nnd in Grayson Co, overlies Blue marl. 


Named for old Fort Washita, T. 5 S, R. 7 E., about see. 25, Bryan Co., Okla. 


Washita group. 

Lower Cretaceous (Comanche series): Texas, southwestern Arkansas, 
southern Oklahoma, and northwestern Louisiana 

T. T. Hill, 1887 (Am. Jour. Sel 33, p 2958), Upper or Waatita div, of 
Comanche acries or Lower Cret.—Lss., S58, shales, and marcia uneon. underlying 
Timber Creek group [Woodbine sand] and overlying Fredericketurg div. of 

A Lower Cret. 

In Am., Jour, Sci, 3d, vol. 34, p. 308, Oct. 1857, Hill placed provisional line of 
demarcation btw. Washita and Fredericksburg groups at top of "Caprina" 
(Edwards) 1s, which is present generally recognized bdy, In Austin and 
vicinity Washita group has for many years been divided into Buda ls. 
(top), Del Rio clay, and Georgetown Is.; in northern Tex. it has usually 
been divided into Denison fm, (top), Fort Worth 1s, Duek Creek fm., 
and Kiamichi clay. Underlies Woodbine sand nnd overlies Fredericks- 
burg group, 

Named for old Fort Washita, T. 5 S., R. 7 E. ubout sec. 23, Bryan Co. Okla. 


2d, vol, 


Washita stone, 
Commercial term. Sume as Ouachita atone. Lower Der., SW, Ark. and SE. 
Okla, 


Wassonville limestone, (In Osage group.) 

Mississippian; Southeastern Iowa, 

ff. F. Bain, 1895 (Am. Geol, vol. 15, p. 822).  Wuawsonvilte tz—Earthy max. le., in 
places aren. $ 35 ft. thick; forms top memb, of Kinderhook in SE, Towa, Underlies 
Augusta fm. and overlies English River grits (middle memb, of Kinderhook) 

Is of Fern Glen age, according to R. €. Moore, 1928 (Mo. Bur, Geol, and 
Mines vol. 21, 2d ser.) and 1985 (Rept, 9th Ann, Field Conf. Kans. Geol, 
Soc., p. 245), and younger than Chouteau ls., which is shown as much 
younger than English River ss. The Fern Glen is now generally included 
in Osage group, but L. R, Landon, 1931 (Iowa Geol. Surv, vol. 25, p. 347), 
called these beds Wassonville dol, memb. of Hampton fm., and included 
the Hampton in the Kinderhook. 

Named for outerops at old Wnssonville mill, Washington Co, 


+Watanga shale. 

Lower Cambrian: Southwestern Virginia, western North Carolina, eastern 
Tennessee, and northwestern Georgia. 

A. Keith, 1908 (U. S. G, S. Cranberry folio, No. 90, p. D), Watauga sh.—A Beries 
of interbedded las., red, green, nnd variegated Shales, nnd red sss, The Iss, are 
blue and blue sray in color and show all grades In transition from pure Is to 
red sh. Thickness of ls, beds seldom exceeda 10 ft, being usually from 1 to 2 ft, 
Much the greater part of the fm. is made up of red, brown, purple, and yellow 
sh, in places cnlc, in places sandy, and usually argil. When perfectly fresh 
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much of the sh. appears ag a blue or drab 15.; slight exposure produces in this 
the reddish colors and the shaly partings. The beds of red ss, are local and 
argill. and differ from the sandy sh. chiefly in being more massive. Rather 
unusual In appearance are a few layers of white ss, near Stone Mtn. The ssa, 
range in thickness up to 6 ft, and are closely Interbedded with the sh, Thickness 
1,000 to 1,100 ft. Overlies Shady Is. through a few beds of red sh. in npper layers 
of the Shady, Highest Camb. fm. present, [In other areas this fm. is overlain 
by Honaker 18.] 

Replaced by Rome fm., which has priority, and, according to C, Butts, is 
same as Watauga sh. of Keith. 

Named for development in drainage area of Watauga River, in Carter Co., 


Tenn. 


Watchung basalt. (In Newark group.) 
Upper Triassic: Northern New Jersey (Watehung Mountains), 
N. H. Darton, 1889 (Am. Jour, Sci., 3d, vol. 38, pp, 134—139) and 1890 (U. 8. G. 8. 
Boll. 67). Watchung trap sheets.—Three thick sheets of extrusive lava interbedded 
with the sediments of Newark «ystem [group] in Watchong Mtns. 


Being interbedded flows, the Watchung basalt is treated as part of Newark 
group. 


Waterbury gneiss. 

Ordovician: Central Connecticut. 

H. E. Gregory, 1906 (Conn, Geol. and Nat. Hist. Surv. Bull. 6, pp. 86, 100, and map). 
Waterbury gneiss is not a distinct geological fm. tat a complex of schists, which 
have been intricately injected with granite and pegmatite and occasionally amphib- 
olite. It is Hartland (Hoosac) schist modified by igneous infections, Occurs in 
Waterbury and other towns, 


Waterford slate. 

Ordovician (?): Northeastern Vermont (Caledonia County). 

C. H. Richardson, 1906 (Sth Rept. Vt. State GeoL, p. 87). Waterford st. is here used 
to locate à narrow belt of sL that may or may not bee Montpelier sl. It flanka 
Bradford schist on E. and is separated from the pre-Camb. metamorphic series by 
a fault, Lithologiently it is a sl, grnduating into a finegrained phyllite of the 
Bradford series to W. In Waterford [village or twp.?] it reaches max, thickness, 
400 ft. of workable sl 


tWaterlime. 
TWaterlime series, 
+Waterlime group. 

'rerms (lithologic) applied in early N. Y. repts to Helderberg group and 
underlying Iss. above Salina fm. ; also to the beds btw. top of Manlius Is. 
and top of Salina fm. of modern nomenclature, In some repts it included 
upper part of Salina fm. In other repts it was included in Salina fm, 
In still other repts it Included Manlius ls., Cayuga group, and Lockport 
dol., and in still other repts it applied to Rondout 1s, only. Name derived 
from fact that hydraulic lime is made from part of the rocks, especially 
from Rondout Is. 


Waterloo quartzite. 
Pre-Cambrian (middle? Huroninn): Central southern Wisconsin (Jefferson 


County). 

T. C. Chamberlin, 1877 (Geol. Wiz, vol, 2, pp, 252-250). Waterloo qtzite.—Hard, 
thoroughly metamorphosed red and gray qtzites; metamorphic egis. jn Certain 
portions; in others there is a foliated material of talcose appearance, but seldom 
sufficient to give the rock a schistose structure. The gray variety Of qtzite pro- 
dominates, expecinily in more westerly outliers. Exposed at foot of a ridge on 
border of a marsh in town of Waterloo, 

J. H. Warner, 1905 (Min. World, vol. 22, pp. 420-422). Waterloo gtsite is a pre- 
Camb, outlier in the Paleozole of southern Wis, The several outcrops dip steeply 
under flatlying Paleozoic sediments that surround them, The main groups of 
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exposures are separated by distances of a few miles; in oll forming a range abont 
12 mi. long. These knobs lie 30.mi. E. and 10 mi. 8. of Baraboo qtzites, with 
which they have been correlated. The qtzite is in every way similar to Baraboo 
qtzite. Assigned to middle Huronian 

C, R, Van Hise and C. K. Leith, 1911 (U. 8. G. S. Mon. 52, chart opp. p. 598). 
Waterloo gizite is possibly middle Huronian. 


Waterloo moraine. 
Pleistocene (Wisconsin stage): Southern Ontario, Shown on moraine map 
in Smithsonian Inst, Ann. Rept. 1912, p. 297, 1913. 


Wnterton dolomite, 
Pre-Cambrian: Southern Alberta, Canada. 


Waterton fm. or dol—Siliceous dol, massive, dark gray. - 
Seen at only one place in Clarke Range, viz, at cliff over which waters of Oil 
Creek (Cammron Falls Brook of older maps) tumble from hanging valley of Oil 
Creek into Waterton Lake, [See also R. A. Daly, 1912 (Canada Geol. Surv., Dept. 
Mines Mem, 38, map 1).] 

€. L. and M. A. Fenton, 1931 (Jour, Geol, vol. 39, No. 7, pp. 670-670). Waterton fm. 
(massive dol) underlies Altyn fm. at Cameron Falls and other localities near 
Waterton Lake, Alberta. 


Watertown limestone, (Of Black Hiver group.) 

Middle Ordovician: Central New York 

R. Ruedemann, 1910 (N. Y, State Mus. Gull 138, p. 72). Black River group as now 
understood hy this [N. Y.] survey, comprises [ascending] Lowville Is, Watertown 
Ta, (formerly Black River Is.) and Amaterdam te. 

R. Ktuedemann, 1910 (N. Y. State Mus, Bull, 145, pp. 79, 84—90, 97) Watertown is.— 
Massive dark bluish-cray to black 183., 10 ft, thick in Thousand Islands region. Is 
"Seven-foot tier" or Black River Is. of Hall. Uncon. underlies Trenton ls. and 
uncon. overlies Lowville ls., the top memb, of which ia here named Leray Is. memd. 
Is next to top fm. of Black River group, being older than Amsterdam ls, the top 
îm. of Black River group in Mohawk and Champlain Valleys and Saratoga region. 
Named for exposures at Watertown, Jefferson Co 


See also under Black River group and Loveville (s 


Watertown mornine. 
Pleistocene (Wisconsin stage): Northwestern New York. Named for Wa- 
tertown, Jefferson Co. (See Jour, Geol, vol, 32, pp. 645, 650, 1924.) 


Watertown formation, 
Pre-Cambrian: Alberta and British Columbia. 
G. S. Hume, 1988 (Canada Geol, Surv, Summ, Rept, 1932, pt. D, p. 5). 


Watervillé shale (also slate). 

Silurian: Central southern Maine (Kennebec County). 

C. H. Hitchcock, 1861 (Maine Bd. Agric. Gth Ann, Rept., p, 292), mentioned 
Waterville states, 

E. H. Perkins and E. S. C. Smith, 1025 (Am, Jour. Sei, 5th, vol 9, pp. 204-225). 
Waterville shales {also called Waterville al.]—A series of shales, fine-grained sk, 
and impure 1ss.; often pyritiferous. Named for fine exposures at Waterville. On 
SE. the shales pass into Vassalboro ss. through a series of transition beds con- 
sisting of interbedded shales and sss, [Do not state in which fm. they inclode the 
transition beds.) Two phases are typicnl of fm.; the first consists of Interbedded 
bluish canle, shales and gray aren, shales; the second consists of dark-bluish slates 
interbedded with coarser qtvitic layers. Fosells consist of trails, sea weeds, and 
groptolites. Rnedemann has determined the graptolites to be of midSilurian 
(Clinton or Lower Wenlock) age, which makes the Waterville the time equiv. 
of Quoddy sh, of Eastport region, 


Watsi shale. 
Oligocene; Panama and Costa Rica, 
D. F. MacDonald et 31, 1919 (A. A. P. G. Bull, vol, 3, p. 364), 
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Watson limestone, 

Silurian (early) : Northeastern Missouri (Pike County). 

EK. R. Rowley, 1016 (Am, Jour. 8cL, dth, vol, 41, pp. 317-320), Wataon 1s.—Hrown 
l&, coarser and heavier than Cyrene Is,; locally bluish and massivo. Of con- 
siderable thickness. Half a mi. SW. of Vera or Watson station, in first eut along 
C, & A. R. R, the Cyrene beds ate replaced by Watson horizon, which y 
Ord. ab. and yields abundance of Toss The Watson bed ds either very base of 
Bowling Green Ja. with which it agrees lithologienlly, of should be warded ms 
another memb. of Edgewood fm. 


Watson sitndstone member. 

Devonian or Carboniferous: Northwestern Pennsylvanta, 

K. E. Caster, 1988 (Geol, Soc, Am, Bull, vol, 44, No. I, p. 203). Watson as. memd 
of Cattaraugus fm. (Der,) is Venango 2d "A" Underlles North Warren ah, memb 
fnew name) and over Amity sh. memb, [All of definition, The U. S, Geol 
Survey classifies Cattaraugus (m, as Dew or Carbf.] 

Caster, 1034 (Bulls. Am. PaL, vol, 21, No. 71, table opp p. 61, p, 86), repluced 
s preoccupied name with Bimber Run cl. memb. 


K 


Watts Creek shale member (of Moran formation), 

Permian: North-central Texas (Colorado River region), 

N, F, Drake, 189% (Tex, Geol. Surv. 4th Ann. Rept. pt. 1, pp. 387, 419). Watt's 
Crock bed. —Moetly blulsh and reddish sandy clay, with thin strata of Is, and së 
Thickness 50 to 75 ft. Memb. of Cisco div. Umnderlies Horse Creek bed and over 
lies Camp Colorado hed, 

F. B. Plummer and R. €. Moore, 1922 (Jour. Geol. vol. 30, pp. 24, 31; Univ. Tex. 
Bull, 2132, pp. 177, 181, 182, and charts). Watts Creek ah, memüb, 50 to 75 ft. 
thick, js basal memb, of Moran fm. in Colorado River Valley. Underlies Horse 
Creek 1s, memb. of Moran and overlies Camp Colorado Is. memb., of Pueblo fm. 
Named for Watts Creek, Coleman Co, 


Moran fm. was transferred to Permnian in 1933, 


Waubakee dolomite. 

Silurian (Cayugan): Southenstern Wisconsin, 

W. C. Alden, 1906 (U, S, G. R, Milwaukee folio, No. 140). Waubakee fm—Gray to 
brownish-gray, finely laminated mag. Is, splitting readily into slabs 36 to 4 in. thick 
The lower strata are more evenly bedded and contain streaks of blue clay. A 
thieknegs of 10 to 12 ft. is exposed, The beds Jie stratigrapbically aboye Racine 
Is, and below Milwaukee fm, and nre correlated with certain beds exposed about 
20 mi N, of Wauwntosa, near village of Waubakec, Ozaukee Co, which have 
been correlated on faunal evidence with a portion of Cayuga group of N. Y. Few 
fossils in Milwaukee quad, 


Wuucoba series, 
A variant of Waucoban series proposed by G. IL Ashley, 1923 (Eng. and 
Min. Jour.-Press, vol, 115, pp, 1106-11081 


Waucohan epoch (or series). 
Geographie name for Lower Cambrian. Proposed by €, D. Walcott (Smith- 
soniun Mise. Coll, vol. 57, No. 10, pp. 806-306, 1912). Replaces }Georgian. 
For definition see U. S. G. B. Bull, 769, pp. 100—101, 


Waucoma limestone, 
Silurian (pre-Niagaran): Northeastern Iowa and northwestern Illinois. 

T, E. Savage, 1914 (Am. Jour. Sci, 4th, vol. 28, pp. 35-38). Waucoma le.—Fosvsilif 

crous lighteray nonmag, is., 10 to 20 ft, thick, overlying Winston Is. and repre- 

senting time interval of Sexton Creek 18, but may represent deposition in a 

northern province. Upper fm, of Alexandrian seri 


T. E. Savage, 1918 (Geol, Soc. Am. Bull. vol, 27, pp. 305-3 


4), introduced Konkakee 
Ix, for 20 to 39 ft. of hard gray to brown Is, in NIX TH. western IL, and eastern 
Mo. N, of St, Louis, which he stated ia contemp, with Sexton Creek Is, but de 
poeited in separate basin 

T. E. Savage, 1926 (Geol, Soc. Am. Bull, vol. 37, pp. S264-). At time writer intro 
duced "Waucoma le" and “Winstow ]&" he believed these strata were deposited 
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in basin that had a northern sea connection; but with a better knowledge of the 
SIL he now believes all of Alexundrian strata |n HL and Towa were deposited in 5 
gen that advanced from &, and thus belong to same province as Alexandrian 
strata of corresponding age in SW, UL  "Waucoma ls," ta same as Kankakee ts 
[which he previously stated is same ns Sexton Creek ls, an older namel and "Win 


is same as Ddvewood la. 


ston Is.’ 


Named for Waucoma, Fayette Co., Iowa. 


Wangh sand. 
Drillers name for a sand of Upper Dev. (Portage?) age in western Pa., 


southern N. Y, and W, Va, Considered sume as Elk sand. 


Waukesha limestone, 
Silurian (Niagaran): Southeastern Wisconsin (Waukesha County). 


I. 


J, 


E 


A. Lapham, 1851 (Rept. of J. W. Poster and J, D. Whitney on geology of Lake 
Buperior diat, pt. 2, 8. Ex, Doc. 4, U. S. 324 Cong, special ses&, pp. 168-171), 
Waukesha ty.—Hard white or tluish-white Is, occurring throughout Waukesha Co, 
Few fossila (of Ningara age, according to James Hall? Extends E. along Momom- 
ince River to within 3 mi. of Milwaukee, where it is quarried. Underiles soft 
yellow 1s., which also occurs near Racine 

Hall, 1862 (Wis. Geol. Surv. Rept. 1, p. 07). Waukesha l», ie overlain by Racine 
1s nt Waukesha. It consists below of thin-bedded Is. and above of heavy bedded 
Ie. of same general character but less argill. Thickness 200 to 250 ft Included 
In Niagara group. Rest» on Geodiferous or Pentamerus and Coraline ls, of 
Ningara group 

C. Chamberlin, 1877 (Geol Wis, vol, 2, pp. 357-300). Waukesha beds —Fort 
the strata that lie btw. Mayville beds below and Ravine beds above [n southern 
part of Wis the term Waukesha ta, which bas previously been applied to a 
portion of them, has been adopted with modifications. The term was selected 
many years ago by Dt. Lapham to designate the thin-bedded strata that occur nt 
Waukesha and their equivalents elsewhere Typical Waukesha beds consist of 
regular even beds of hard, compact, fne-textured crystalline dol, of gray color 
and concholdal fracture, characterized by much chert tn form of nodules, dis 
tributed chiefly in layers, The Waukesha beda seem to be Upper Coral beds, 
Lower Coral beds, and Byron beds of Sheboygan region. [The equivalency of 
Byron beds to basal part of Waukesha beds was published in many subsequent 
Wis. repts, by different authors.| 

O. Ulrich, 1924 (Wis, Acad, Sel. Tran», vol. 21, pp. 71-93). Waukesha dol, of 
enstern Wis, 250 to 300 ft. thick, ia younger than Byron dol. 100 ft, thick, but 
both are of Lockport e. [This was a restriction of Waukesha dol.) 

H. Sutton, 1935 (Rept. Oth Ann. Meld Conf. Kans, Geol Boc, p, 278), states 
lower part of Waukesha is probably pre Niagaran, and of Alexandrian age, but 
fig. 1 of this rept assigns all of Waukesha to Lockport epoch. 


g 


Waukesha Is, is now considered by Savage and others as overlying Joliet 


Is. of Ill, Geol. Survey. (See under Joliet ls.) 


Waukon sandstone. 
Upper Cambrian: Northeastern Iowa. 


c. 


N 


[R.] Keyes, 1922 (Pan-Am, Geol., vol. 38, pp. 320-321, 326). In substituting 
Waukon ae. for the older title Jordan ss., na used In Iowa (not typical Jordan 
terrane), it is with a keen sense of necessity, because of fact that the terim 
Jordan as originally proposed refers to an entirely diferent strat. unit The 
Waukon sa. anderlica Oneota dol. as exposed in NE. Towa, SE. Minn. and SW, 
Wis, and uncon, overlies Allamakee dol. {Keyes correlated typical Jordan #2 
with New Hichmond ss, of Iowa repts.] 


amed for exposures in vicinity of Waukon, Allamakee Co. 


Waupecan sandstone, 
Pennsylvanian: Northeastern Illinois (Morris quadrangle, comprising parts 


of Kendall and Grundy Counties) 


H. E. Culver, 1922 (II, Geol Surv, Extract from Bull, 43, 1923, pp, 538-56), 


Waupecan 84.—Bhnly ss. or sandy sh. above and ss. below, Thickness 10 to 25 
ft. A development of “millstone concretions is common if not characteristic of 
this memb. ‘There seems little doubt this ss, is contemp. with Vermilionville rs 
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lent! of Carbondale fr, but |t may possibly belong to MeLeansboro fm., which, 
however, so far us known ls absent in Morris quad, Uneon. overlain by Pleist, 
deposits, and underlain by 15 to 25 ft. of sh. belonging to Carbondale fm, 


Named for exposures along Waupecan Creek, Grundy Co. 


Waupun moraine. 
Pleistocene (Wisconsin stage): Southeastern Wisconsin. Shown on 
morning map (pl 23) of U. S. G. S. P. P. 106. Named for Waupun, 
Fond du Lae Co 


Wausau graywacke. 

Pre-Cambrian (middle Huroninn): Central northern Wisconsin (Marathon 
County). 

S. Weidman, 19007 (Wis. Geol. Nat. Hist. Surv. Bull. 16, p. 55). Wausau gray- 
wacke—Peldepathie qt#ite and graywackes occurring in isolated masses within 
a few milea NE. and NW, of Wausau Solleved to have considerable thickness, 
It ix likely it is conformable with and a part of Hamburg sl. to NW. and with 
Rib MIN qtzite to BW. Assigned to lower Huronian(?). 

C, R. Van Hise and C. K. Leith, 19011 (U. S, G. S, Mon, 52, chart opp. p. 598), 
assigned this fm. to middle Huronian. 


Wausau granite, 
Pre-Cambriun: Wisconsin. 
C. C. Wang, 1932 (Geol. Soc. China Bull, vol, 11, No. 4, p. 427). 


Wuüunshurn granite. 

Pre-Cambrian (pre-Huronian?); Central southern Wisconsin (Wausharn 
County}. 

.S. Weidman, 1898 (Wis, Geol Nat. Hist, Surv, Bull. 3, Sci. ser, 2, pp. 47-64). 
Wanushare granite.—Fine-grained dullred granite consisting of feldspar and 
quartz nnd a very small amount of fine mica, Outerops at several places in 
Marion and Warren Twps, SE. part of Waushara Co., in dist. of Fox River, 

C. R. Van Hise and €, K. Leith, 1911 (U. S. G. 8. Mon. 52, p. 365). Waushara granite 
may be supposed to be pre-Huronian 


Wauswaugoning quartzite. 
Pre-Cambrian (Huronian) : Northeastern Minnesota. 


N, IL Winchell, 1888 (Minn. Geol. Nat, Hist, Surv. 16th Ann. Rept.).  Waumeaugoning 
qtzite, at head of Wauswangoning Bay, apparently lies at same horizon n» Pewabi 
qtzite, near top [?] of the Animikie 

N. H. Winchell, 1893 (Minn. Geol, Nat. Hist. Surv. Bull. 8, btw. pp. vil and xxxiv). 
T'owsiaugoning qtzite, with its slaty qtzites, is probably on same horizon 
as Powahle qtzite. 

C. R. Van Hise nnd C. K. Leith, 1900 (U. 8. G. S. Bull. 360, p. 409), correlated 
this qtzite with Pokegama qtzite, which is now classified as middle 
Huronian by C. K. Leith and other geologists. 


fWuutubbee marl. (In Claiborne group.) 

Eocene (middle)? Mississippi. 

E. N, Lowe, 1919 (Miss. Geol. Surv, Bull. 14, p. 78). Wautubbee mart.—Highly calc. 
nnd fossiliferous marine marls, gray to almost white, or dark-bluish and greenish 
(inta, due to presence of glauconite. Thickness about 100 ft, In SE. Miss, Under- 
lies Cockfield memb. of Lisbon fm. and overlies, perhaps uncon., Decatur sand 
memb. of Lishon 

Later work has shown that these rocks comprise upper and major part of 
Lisbon fm., and that geographic name is not necessary, because the rocks 
closely resemble typical Lisbon deposits. (See L. W, Stephenson, W. N. 
Logan, and G. A. Waring (U. S. G. 8. W. S. P. 576, p. 51, 1928.) 

Named for exposures near Wautubbee, Clarke Co, on Northeastern R. R., in 
deep cut beneath highway bridge on Highway 11, sec. 10, T. 3 N., R. 14 E. 
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tWaverlian. 
A variant of tWaverlyan. 


TWuverly group. 

Mississippian and Devonian (?): Ohio and Kentucky, 

WwW. W. Mather, 18358 (Am. Jour. Scl, 1st, vol, 34, pp , 963) ; C. Briggs, Jr, 183% 
(Ohio Geol Surv. Ist Ann. Rept., pl 1, p. TH). Waverly ae. series —Alternating 
fine-grained ss. and sh., 250 to 300 fr, thick, overlying 200 to 300 ft. of grayish 
to block slaty argilL rock nnd underlying 40 to 80 ft. of cel. [Pottsville] beneath 
the lower coal series. 


This term has been variously used, to include Logan, Black Hand, Cuyahoga, 
Sunbury, and Berea fms.; Bedford fm. (of Dev. or Carbf. age) also bas 
been included by some writers; and muny writers have included the still 
older Cleveland sh. 

Named for Waverly, Pike Con Ohia 

See also U. S. G. S. Bull. 769, pp. 75-78. 


fWaverly conglomerate. 
Mississipplun: Ohlo. 


E. B. Andrews, 1871 (Ohio Geol. Surv. Rept. Prog. 1870). Waterlily egt—Coars 
often exl; exposed at Wack Hand; total Meknes 
Logan ss (Upper Waverly ss.) and overlies lower sss. and shales of Waverly 
group. [See also E. B. Andrews, 1870 (Ohio Geol, Surv, Rept. Prog 1869, pp. 
75-80, 135, and “Section of Mocking Hiver" on map of Lower Conl Measures) 


Replaced by Black Hand fm, 
Named for occurrence within {Waverly group. 


50 to 85 or more ft Unideriles 


+Waverly sandstone series. 
Same as 7Waverly group, (See U. S, G, S, Bull. 760, pp. 75-78.) 


+Waverly black shale. 
Waverly black slate. 
Names applied in some enrly Ohio repts to the Mississippian fm. later named 
Sunbury sh Named for occurrence in *Waverly group 


tWaverly brownstone. 
A term applied in some early Ohio Tepts to a part of Buena Vista ss, memb 


of Cuyahoga fm. 


fWaverly shale 
tWaverly blue shale. 
Names applied in some early Ohio repts to Bedford sh, 


IWaverly quarries, 
Waverly 
Names 


sandstone, 
applied in some early Ohio repta to Berea 58 


Waverly formation, 
Mississippian : British Columbin. 
W. A. Johnston and W, L. Uglow, 1926 (Canada Geol, Surv, Mem, 149, p. 21). 


"Waverly flags. 
Pennsylvanian: ! 
Missouri. 


astern Kansas, southeastern Nebraska, and northwestern 


G. R Condra, 1927 (Nebr. Geol Sary. Bull. 1, 2d ser, pp. 36, 39, 45) Beo lat entry 


under Kereford 08.] 


+Waverlyan system. 
B. O. Ulrich, 1908 and 1911. (See explanation under tTennesseran system.) 


Has also been called Waverlyan series and Waverlian series, 
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Wawa tuff, 
PreCambrinn (Keewatin): Western Ontario (Michipicoten district). 
A. P. Coleman and A. B. Willmott, 1902 (Toronto Unir, Studies, geol »er, No. 2, 
p. 9; Ont, Bur. Mines Ann, Rept. 1002, p. 1560) Wata tufs, Huronian, 
C. R. Van Hise and C. K. Leith, 1911 (U. 8. G. S. Mon. 52, p. 151), included Wawe 
tuif in Keewatin, 


Waxahatchee slate. 
Pre-Cainbrian or Paleozoic: Central Alabama. 
Butts (U. S, G. S, Montevallo-Columbiana folio, No, 220) Waernhkalichee al— 
Chivlly greenish, and bluish sl, including, near top, Sawyer ls, memb, 
and n bed of ssa also several beds of 85, at lower horizons, Contains much bluish 
fine-grained sl. Thickness probably about 5.000 ft,  Underles Brower phyllite 
and is oldest fm. expoxed in these quads Named for exposures on Waxaliatehee 


Creek, Shelby Co, in Columbiana quad 


Wayan formation, 

Upper Cretaceous (and Lower Cretaceous 7): Southeastern Idaho. 

G. R. Manafleld and P. V. Roundy, 1016 (U. 8. G. S. P. P. 08G, p, 82) Wayan fm.— 
Sss, shales, | ond some cgis, Neither top nor bottom of fm. is known, but 
11,8004 ft. appears to be exposed thickness, Confined to NE, part of Wayan 
quad, nnd region to N. Resta uneon. on Gannett. group, imed for settlement 
of Wi n, Bannock Co., in NW. part of Wayan quad,  Oceupies bills immediately 
E, of Wayan and appe to be broadly divisible into two units, the upper 9,000 3 
ft. being composed. chiciy of alfernaling ass and sbales with some conzlomeratie 
beds, and the lower 2,800 ft. comprising some 8 subdivisions, including several 


thick beds of ls. Assigned to Cret, (Lower? Cret,). 

Later definitely Upper Cret, fossils were found in upper part of Wayan fm., 
and the accumulated evidence (mainly physical) regarding the lower part 
suggested that that part also is Upper Oret. Age was therefore changed 
(in March 1936) to Upper Cret. (and Lower Oret.?) (See American 
Cret. ferns of genus "'enpskya, by €. B. Read und R. W. Brown, U. R 
G. 8. P, P. 186F, 1937.) 


Wayland shale member (of Graham formation) 

Pennsylvanian: Central and central northern Texas. 

F, B. Plummer and R. C, Moore, 1922 (Jour. Geol, vol. 30, pp. 24, 31; Univ, Tex, 
Bull 2132, pp. 127-158), Wayland sh. memb. of Graham fm.—Very fossiliferous 
ah. composing top memb. of Gradam fm, in most places in Brazos River and 
Colorado River Valleys Varies in thickne from à to 100 It, In section 145 
mi. of Avis, Jack Co, [H River region], it consists of 75 ft. of light- 
gray sandy sh. underlain by 10 ft. of yellowisb-grany sh. with ferruginous con 


ions. In some sections the basal bed is black carbonaceous sh. 5 ft. thick. 


cre 
Discon. underlies Avis se. memb, of Thrifty fm. and overlies Gonsight Is. memb, 
of Graham fm. 

E. H. Sellurds, 1933 (Univ. Tex, Bull 3232, p. 102), treated Wayland sh, aa top 
memb, of Graham fm., overlain by Avis ss. 

F. M. Bullard and R. IL Cuyler, 1925 (Univ, Tex. Bull, 3501, pp, 107-1 ), expanded 
Wayland sh, to include, in Colorado River region, all beds up to base of Speck 
Mtn Js, and defined it as resting on Gunsight Is, 

Wallace Lee and C. O, Nickel (rept completed and soon to be published by Tex. 
Geol, Surv.) define Wayland sh. of type region (Brazos River) as underlying 
Avis ss. and as in places separated from Gunsigbt Is. memb, by 200+ ft. of 


deposita, 
Named for exposures at and near Wayland, Stephens Co, Brazos River 
region, 


Wayne formation. 
Silurian (Niagaran): Western Tennessee and northeastern Mississippi, 
N. F. Drake, 1014 (Tenn, Geol, Surv. Resources of Tenn, vol. 4, No. 3, p. 103), 
Wayne [m.—Name proposed by H. D. Miser from fact the rocks to which it fs 
developed in Wayne Co, Consista of 
ls. zmemb. (10 to 45 ft. thick); Leo Ia 


applied are widely exposed and tyy 


5 members (descending): Dixon carthy 
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memb, (25 to 36 ft, thick) ; Waldron clay memb. (2% to 5 ft, thick); Laurel Is, 
memb, (19 to 32 ft. thick); and Osgood earthy 1s., memb, (10 to 17 ft. thick), 
Underlies Brownsport fm. and overlies JHrassüe!d Is. 

Named for Wayne Co., Tenn., in NW. part of which all of the members are 
well developed. 


Wuyne. 
Name applied to a glacial lake, of Pleist. age, in Great Lakes region. (See 
U. S, G. S, Mon. 53, 1915, p. 469.) 


Waynesboro formation. 

Lower Cambrian: Central and southern Pennsylvania, western Maryland, 
and northern Virginia north of Rockbridge Co, 

G. W. Stose, 1906 (Jour, Geol, vol 14, p. 209). Waynesdaro fm.—TPurple sh. and 
llagzy calc. sss, hard, siliecous, and ripple-marked, About 600 ft. thick — Underlles 
Klbrook Is. and overlies Tometown Is Outerope tn ridge just N. of Wayneshoro, 
Franklin Co., Pa 

G. W. Stose, 1909 (U. 8. G, B. Merceraburg-Chambereburg folio, No, 170), gave 
thickness of Waynesboro fm, as 1,000 ft, and Inter repts give thickness up to 
1,750 ft, 

Waynesburg group. 


H. D. Rogers, 1958 (Geol, Pr., vol 2, pt. 1, pp. 474—477), mentioned, but did not 
define, Waynesburg group. 


Waynesburg sandstone member (of Washington formation). 

Permian: Southwestern Pennsylvania, southeastern Ohio, northern West 
Virginia, and western Maryland. 

J. J. Stevenson, 1873 (Am. Phil Soc. Trans, vol. 15, n. &, p. 16). The “Upper 
Barren group" [Dunkard group of present nomenclature) includes all above the 
Wayncaburg 55, if I may so term it. ‘This ga, ia separated from undertying 
Waynesburg coal by 1 to 15 ft. of sh, [later named Caxeville sh. memb.] [For 
many yenrs the Waynesburg ss. and Cassville sh. have been Included in Wash 
ington fm., the lower fm. of Dunkard group, although they were excluded in 
this original definition, W. M. Fontaine and I. C, White transferred them to 
the higher fra, in 1880 (2d Pa. Geol. Surv, Rept. P,),] 

L C. White, 1891 (U. S. G. 8, Bull, 65, pp. 40, 41) Waynesburg  «8,—Generally 
massive and conglomeratic graylshewhite ss., but in places represented by sandy 
shales nnd flaggy sss, with an occasional la, stratum. "Thickness 50 to 100 ft 
Lies 2 to 5 ft. below Mount Morris Is and rests om Cassville plant sh, Named 
for fine development near [on Tenmile Creek jus! K. of] Waynesburg. Greene 
Co,, Pa. 

Waynesburg limestone member (of Monongahela formation) 

Pennsylvanian; Southwestern Pennsylvania, western Maryland, eastern 
Ohio, and northern West Virginia. 

J. J. Stevenson, 1877 (2d Pa. Geol, Surv, Rept. K2). In Payette and Westmoreland 
dist. of Pa. the Waynesburg 15,, 8 to 85 ft. thick, underlies Little Waynesburg 
coal and is separated from underlying Uniontown coal by 50 to S0 ft. of sh, and 
shaly es. [the ss. is Uniontown ss. menmb.] 


Named for Waynesburg, Greene Co,, Pa. 


Waynesburg clay. 
Name applied to the clay associated with Waynesburg coal, the upper bed 
of Monongahela fm, (Penn.) in southwestern Pa. northern W. Van. and 
eastern Ohio. 


Waynesburg member, (In Monongahela formation.) 
A term employed by Pa. Geol. Surv, (M. E. Johnson, Topog. and Geol. Atlas 

Pa. No. 27, Pittsburgh quad., p. 31, 1929) to include (descending) Waynes- 

burg conl, Browntown ss, Little Waynesburg conl, and Waynesburg ls. 
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Waynesville shale. (In Richmond group.) 

Upper Ordovician: Southwestern Ohio, southern Indinna, and north-central 
Kentucky, 

J, M. Niekles, 1908 (Am. Gool,, vol 32, p, 205) Waynesville or Bythopora meeki 
beds.—Dove-colored to blue lss. interbedded with blue or greenish-blue clay; 50 ft, 
thick. Conformably overlies Warren beds [Arnheim fm.] and underlies Liberty 
beds 


Adopted by U. S. Geol. Survey to exclude at base beds called by A, F. Foerste 
Fort Ancient. dir. of Waynesville, which according to E. O. Ulrich and 
C. Butts more appropriately belong to underlying Arnheim sh. In in- 
troducing Fort Ancient, Foerste also stated that the lamellibranchs sug- 
gest that Fort Ancient belongs to Arnheim. In his subsequent repts, 
however, he included it in Waynesville and placed an uncon, at its base, 
According to E. O., Ulrich and €. Butts there is an uncon. at top of Fort. 
Ancient of Foerste. In SW. Ohio the Waynesville is chiefly sh. and is 
called Waynesville sh. ? in southern Ind. and north-central Ky. it is chiefly 
Is. nnd is enlled Waynesville ts. 

Named for Waynesville, Warren Co., Ohio, 


Waynesville limestone. (In Richmond group.) 
Upper Ordovician: Southern Indiana and north-central Kentucky. 
See under Waynesville sh. 


Wayside sandstone and shale member, (In Pottsville formation.) 
Pennsylvanian: Southwestern Ilinois (Carbondale quadrangle). 


J. E. Lamar, 1925 (IN. Geol. Sory. Bull. 48, pp. 22, S4-85, and map). Wayside sa. 
and ah, memb.—The Wayside memb. of the Pottsville In Carbondale quad. is defined 
aa the strata lying above the Js. beds of the Kinkaid and below the massive con- 
glomeratic ss, beds of the Lick Creek memb. Moat of ita beds seem to be lenticular, 

y from thin-tbedded to massive, from tine to locally coarse-grained, and 

atively pure to very argill The shales show wide textural and composi- 

tional range In places thin bands of quartz-pebble cgl. occur. A few small thin 
lenses of conl are present. Argill, dark-colored Is. found in places also probably 
belongs to this memb, Contains one massive ss, about 45 ft. thick, which forms 
waterfalls and clifs, Average thickness of the Wayside is probably about 70 ft, 

Liew uncon. on Kinkaid Is. and ts overlain, probably conformably, by Lick Creek 8a, 

memb. of the Pottsville, Named for village of Wayside, Union Co., which is a 

few mi NW. of best exposures, 


Wayside sand. 

A subsurface sand, of Penn. age, in central northern Okla., that is cor- 
related with Cleveland sand and with part of Nowatn sh. In Wiser pool, 
Osage Co., it is 20 to 25 ft. thick and Hes at 750 ft. depth, the Bartlesville 
sand lying at 1475 ft. Is supposed to be same as Wayside sand of 
Wayside, Kans. 


Wea shale, 

Pennsylvanian: Eastern Kansas, northwestern Missouri, and southwestern 
lowa. 

R. C. Moore, 1932 (Kans, Geol, Soc. Oth Ann. Field Conf, Guidebook, pp. 85, 91, 97). 
Wee sh. memb. underlies DeKalb ls. and overlica Block ls.. all members of Cherry- 
vule ab. 

N. D. Newell, 198% (Kans. Geol Surv. Bull. 21, pp. IS, 38). Wea sh.—Arzlll. or 
cnle. sl, greenish or gray, 10 to 304- ft. thick, overlying Block 1s. nnd underlying 
Westerville Is, all in Kansas City group. Named for Wea Creek, in NE, part of 
Miami Co. Type exposures at SE, cor. sec. 31, T. 10 8., R. 24 E, and at center 
of E. side of sec, 12, T. IS S, R. 22 B. 

R. C. Moore, 1986 (Kans. Geol. Surv. Bul. 22), stated that Newell is author of 
this mame. 
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Weatherford dolomite. 

Permian: Northwestern Oklahoma (Dewey and Custer Counties). 

R, L. Six et ab, 1930 (Okla, Geol Surv. Bull. 40UU, map). "Day Creck oy Weather- 
ford dol. (Not nlways present.) Weatherford horizon is S04 ft below the 
Day Creek," 

N. Evans, 1931 (A. A. P. G. Boll, vol. 15, No. 4). Weatherford dot, closely resembles 
Relay Creek dolomiles. Tt tex 25 to GO ft, below Cloud Chief gyp. nnd in Rush 
Springs ss. It was called Day Creek dot. by Gonid in 1924, when he first defined 
Cloud Chief gyp. 

See also under Day Creek dol, and Cloud Chief gyp. 

D, A. Green, 1036 (A, A, P. G. Bull., vol, 20, No, 11, p. 1472) Evans (1931) [pub 
lication cited above] described Weatherford dol. ns in upper part of Rush Springs 
E with which all geologists who have worked in Weatherford areca sare From 

W herford N. and W. through Custer Co. the Weatherford dol. horizon ocewrs as 
a gyp. bed 3 to 5 ft. thick, except a few loen] patches In vicinity of Arapaho, where 
it fa a thin do] 


Weatherford lime rock. 
A term applied by drillers to Lower Cret. Iss, occurring at various horizons 
in Main Street 1s, Denton clay, and Goodland Is. of Dallas Co., NE. Tex. 
(See E. W. Shuler, Tex, Univ. Bull. 1818, pp. 11-26, 1918.) 


Weaver rhyolite, 

Triassic (Middle?) : Northwestern Nevada (Rochester district). 

A. Knopf, 1924 (U. S. G. 8. Bull. 762). Wearer rhyotite—Chietly flows of rhyolite 
lavas, with smal) amount of intercalated tuffa and breccias In places rests on 
rhyolite taff and in places on the lower (70+ ft.) Nengel rhyolite breccia Thick 

720 ft Of Triassle (Middle? 'Trinssie) age. Exposed at head of Woenaver 


Canyon 


Wenverton sandstone. 
Same ns Weverton ss., the approved spelling. 


Wenverville formation, 
Eocene; Northern California (Klamath Mountains). 


N. E, A. Hinds, 1953 (Calif. Jour. Mines and Geol, vol, 29, Nos. I and 2, pp. 79, 
115). Diller, Hershey, and MacDonald have described deposite of ' 
gravels" from n number of small basins in western Klamath Mtns. Under this 
heading of "auriferous or gold gravels” deposita of such different ages and types 
are included that the term has no strat, slenificance, The earliest or first-cycte 

zis which ast certain localities contain 

fine-textured flood-plain sediments iss 


‘auriferous 


group, for example, are the Cret. marine ¢ 
detrital gold. The scoond serica include 
baly &s&&, and sandy aliales), lake beds, lignitie shales and lgniteg tufts, and 
coarse stream gravely ‘The fossil plants present toward hase of the series at 
varlous Jocalities are of Eo, age, but whether all the beds belong to a single s>- 
quence has not been determined. For this series of beds writer proposes Wearor- 
ville fm. from extensive exposures near Weaverville, Trinity Co, The gravels most 
Important ns a source of gold are coarse channel deposits of Plebst, nge: The dœ 
poalts of second cycle have been preserved by dowmn-faulting of small Mocks into 
Sins the soft un- 


the much more resistant bedrock of the region, and in these 
consolidated sediments were protected from rapid erosion. The principal deposit 
extends from short distance 8, of Weaverville for about 20 mL. to NNE.. and bas 
width of 1 to 3 ml Plants found in the tuff and tuffuccous sediments on Redding 
Creek and near Hayfork and Hyampon were considered by F. II, Knowlton to be 
Mio, andes fossil foras of Sierra Nerada auriferous gravels According to H. 
MacGinitie (personal communication), who has worked on this flora under direc- 
tion of R. W. Chaney, the fossil plants are Bo, and probably to be correlated with 
the florns of nuriferous gravels of Sierra Nevada. 


In 1955 (Geol. Soc, Am. Proc. 1994, p. 310) Hinds assigned this fm. to 
Mio, 


Ko, or 
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TWebb Bluff. 

Eocene; Southern Texas. 

E. T. Dumble, 1892 (Geol Soc. Am. Bull, vol. 3, pp. 224, 230) Webs Bug 
Tertiary.— Underlies Reynosa beds (Neocene) and overlies Escondido beds, As- 
signed to Kocene. [Not fully deseribed, but seems to consist of 7 to S ft. of 
greensand maris with many Tert, fossils, nodules of carbonate of lime, and specks 


of glanconite.] 
Same ns Midway fm. 
Named for Webb Bluff, Webb Co, 3 mi. below Maverick Co, line, 


Webbers Falls sandstone member (of Atokn formation) 

Pennsylvanian: Eastern Oklahoma (Muskogee and McIntosh Counties) 

C. W. Wilson, Jr. 1035 (A. A. P. G. Ball, vol. 19, No, 4, pp. 508-520) Webbers 
Falls ge memb, of Atoka fm.—lnrpure blaish Huy ss, containing angular quarts 
grains und argill ond carbonaceous matter. In $, part of area the lower part 
outerops as a thin-bedded bloeky impure ss. of flne texture and darkblue color. 
Fossils Mickness 35 ft. Separated from underlying Dirty Creek ss. memb, by 
10 ft. of dark-blue sh. and from overlying Blackjack Sehool ss, memb by 150 to 
350 ft, of ah. Named for exposures in secs, 10 and 15, T. 15 N., R. 20 E, about 
2 mi. W. of Webbers Fultis. 


PWebberville beds, 

Upper Cretaceous (Gulf series): Central 'l'exas (Travis and Burnet 
Counties). 

HK. T. Hill, 1859 (Tex. Geol. Surv. Bull. 4, pp. xill, xxx). Navarro-Webbertille beds 
of Beogura ponderose marla or Mue Bluffs div.; seen In Colorado section from 
Montopolle Bridge to Webberville, especinlly nt blue bluffs of Colorado River. 
Consist of clays underlying the Glauconltie div, of the Cret, or the Lignitic or 
I sl div, of Eo, Exposed nt and tear Webberville [Travis ¢ 1 

R. T. Lill, 1890 (Tex. Geol Surv. ist Ann. Rept., pp. 115, 132). Webbertbille beds 
[on p, 115] also Navarro-Webberville beds [on p. 132 and meluded in Erogyna 
ponderosa mirls or Blue Bluffs div. (Taylor marl)].—Slight]Jy aren. and very fos 
siliferonas eoncretionary clays indicating transition into Glauconitie div Along 
Colorado River overlain by Eocene Lignitie deposits. 

R. T. HIN, 1001 (U. S. G. S. 21st Ann. Rept., pt. 7, pp. 124-127, 344). Webherwile 
dbeds,—Black elay shales with occasional aren, layers and indurations, Thickness 
100 ft. Differs from underlying Tuylor mnri in presence of many ginuconite or 
kreensand erning and by different fossis, The toda represent Navarro fm., which 
author in previous repta has called Glaucanttic div They grade into. ‘Taylor 


marl 
Now considered to be essentially the same as Navarro fm., the older nume. 


Weber quartzite. 
Pennsylvnniun: Northeastern Utah (Weber Canyon region). 
€. King, 1376 (Am, Jour. Sci, 3d, vol 11, pp. 477-470) Weber. qtzite,—GQIzHte 
with a few leds of red as, ut base and occasional Nine beds of sh. interspersed at 
8 or 4 horizons, varied to considernble extent by thin sbeets-of cel. and rounded 
quartz pebbles Named for Weber Canyon of Wasatch Range No fossils but 
1s certainly referable to middle of Coal measures, Rests conformably on Wasatch 


ls. nnd 1s conformably overlain by Upper Coal measures, Thickness 6,000 to 
10,000 ft, [The use of the name Weber was extended by the early workers Into 
Colo, and Wyo., to include grest thicknesses of rocks that are probably older than 
Weber qtzite. 1 

Biackwelder, 1910 (Geol, Soc, Am, Bull, vol 21, pp. 517-542). In upper canyon 
of Weber River the conspicuous Weber gteite ta separated from the dark Miss 
jax, hy a Penn. fm. of red xa. and eh, with tlated thin ls, having a totul 
thickness of about 500 to 2,000 ft This fm was noted by geologists of Survey 
of 40ih Par. but was not named. Weeks |I B.], in an unpublished ms, on geol. 
of NE, Utah and adjacent regions, calle It Morgen fm., and in present paper that 
name is adopted. In Weber Canyon the Park City fm, overlies Wober qtzite 
Writer traced Weber qtzite N. from ite type loc. and found that it grows thinner 
and ünally disappears T+ mi, N. of Weber Riv and that it is missing where 


5, 


E 
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the Penn. rocks reappear 4 to 5 mi. to NW., where the Penn, phosphatic series 
(Park City fm.) rests on Miss, 1s, In Big Cottonwood Canyon the Weber ia 
1,200 to 1,500 ft thiek, It is uncertain whether Weber gtxite is a fm: of local 
extent, or once far more extensive thon now and removed by erosion from N 
part of Wasatch region. There is probably an uncon. biw. Weber qtzite and over 
lying Park City phosphatic series, [The Morgan fm, was included in Weber qtzite 
of Kiny.] 

In repts of early geologists the name Weber was applied to Carbf. rocks in 
Colo. whose relations to the type Weber still remain undet, but which 
are believed to be older; and it was also applied in some areas to rocks 
now known to be Camb. The typical rocks in Weber Canyon are of 
Penn. age, but in many parts of northern Utah the name has in recent 
years been incorrectly used to include at base several hundred ft, of lss., 
sh., and sss. that apparently correspond to Morgan fm. of NE. Utah nnd 
are older than the typienl Weber qtzite 


TWeber grits, 

Pennsylvatian: Central Colorado (Leadville and neighboring regions). 

S, F. Emmons, 1882 (U. 8. G. S, 24 Ann. Rept., pp. 215-230), 1883 (U. 8. G. S 
Leadville Atlas), and 1886 (U. S. G. & Mon. 12). [A name applied, on question- 
able correlation with Weber qtzite of Utah, to 940 ft. of conrsegrained narkose, 
micuceous B584 und qtzite& alternating with beds of sandy mi 
and sometimes bituminona sh., overlying so-called “Weber shales" The name 
was also used by Emmons to include “Weber grits and "Weber shales,"] 


TWeber shales. 

Pennsylvanian: Central Colorado (Leadville and neighboring regions). 

8. F. Emmons, 1882 (U. 8. G. 8. 2d Ann. Rept, pp. 215-290), 1883 (U, 8 0, 8 
Leadville Ating), and 1586 (U. 8. G. 8. Mon. 12). [A name applied, on question 
able correlation with Weber qtzite of Utah, to 300 ft. of thin-bedded black 
bituminous sh. underlying socalled “Weber grits” and overlying "Blue" (Leadville) 
18,} 

G. H. Girty, 1903 (U. & G. & P. P. 16). Weber should be abandoned in Colo. 
Correctness of correlation of shales and grita in Colo, with Weber qizite (the 
type fm.) of Wasatch Mtns, Utah, ig very doubtful 


jiceong, argill., 


Weber conglomerate, 
A name applied in some repts to a cgl. in Eureka and other dists of Nev. 
that is doubtfully correlated with Weber qtzite of Weber Cunyon, Salt 
Lake region, Utah. 


TWeberan series, 
TWeberian series, 
Terms applied by C. [R.] Keyes to Weber qtzite of Utah and supposelly 
eontemp. deposits. 


Webster group. 

Devonian: Southwestern Missouri (Greene County) 

E, M. Shepard, 1905 (Drury Col, Bradley Geol Field Sta, Bull. 1, p. 57) Dee. 
(Webster group) cherts.—Very hnrd chert, passing from as. on one side into qizit 
on the other, imperfectly banded and agatized, rarely oolltic (containing minute 
egg-shaped particles), in extremely Irregular Jayers or masses. [Derivation of 
name and strat. position of the cherta not stated. ] 

Webster formation. 

A term proposed by E. O. Ulrich in an unpublished chart exhibited before 
Geol. Soc. Am. in Dee. 1922, for beds in Okla, said to be of late Black 
River and early Trenton age and to overlie his Bromide fm. [restricted | 
and underlie Viola Is. The term has not been defined or published by 
Ulrich, but has been published by F. C. Edson (A. A. P. G. Bull, vol, 19, 

No. 8, pp. 1122-1130, 1935), who asks “What is the Webster fm?" 
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Webster sand, 
A subsurface sand, 30 ft. thick, in Eocene Cook Mtn fm. (of Claiborne 
group) of southern Tex. Lies 500 ft, below Mirando sand and higher 
than Carolina-Texas sand. 


Webster Springs sandstone. (In Bluefield formation.) 

Mississippian: Southern West Virginia. 

D. B. Reger, 1920 (W. Va. Geol Surv, Rept. Webster Co, pp. 214, 227 
Webster Springe ss—Massive current bedded greenishgray micneeous medium-hard 
s&, 20 to 150 ft. thick. Basal memb. of Mauch Chunk, Rests on Greenbrier Is 
ànd Is sépsrated from overlying Hinton tk, by 20 to SO ft of red or green sh. 
with lenticular ses. Exposed on N. side of Elk River nt SE. edge of town of 
Webster Springs May be aame aa Hinton aa. of Krebs, 

D, B, Reser, 1! (W. Va, Geol, Surv, Rept. Mercer, Monroe, and Summers Counties, 
pp. 301, 432), Webster Springa on. is underlain by Glenray 1s. (44 to 125 ft. 
thick) and overlain by Bieckett. sD 


Weches greensand member (of Mount Selman formation). 

Eocene (middle): Eastern Texas (Houston to Sabine Counties) and 
northwestern Louisiana. 

A. C. Klitsor, 1920 (A. A. P. G. Bull, vol. 13, pp. 1339-13418) Weekes memb, of 
Olniborne fm.—Name proposed by E. A. Wendlandt and G. M. Knebel, for the 
massive grecnemmd beds below Sparta sand memb, and above Queen City sand 
memb. The following section ix exposed on Crockett road 1!5 mi. SW. of Weches, 
in Llousten Co. Tex, (descending) : (1) Glaoconitie, ole. fossiliferous clays, with 

very light fine quartz sand, clay, and sandy 
elay with ferruzinous partings, 5 ft: ( much weathered greensnnd, sandy 
near top, 5 ft.; (4) gray to chocolate * glanconitie elay, 4 ft.; (5) greensand 

j ironstone concrelions nt top, 4 ft.; (6) 


small calc, concretions, 28 ft.; 


with fossi] casts and streaks of olay 
glauconitic gray sh. with sand streaks and fossil ensts, 7 ft. Thickness 160 ft. 
in Angelina, Trinity, and Houston Counties; disappears opposite Sabine River in 
La. ; in Cherokee and Smith Counties 1a 40 or less; in NW. La. it is 804 ft. thick 
in Palmer Corp, Crichton No. 1 well. Writer las found this memb. in wells in 
Cleveland and Bradley Counties, Ark Not observed in wells in La. to E. and 
SE. of Sabine uplift In some arens Oatrca ettineformie and Seutetia caputsinensia 
characterize this memb., eapecially near San Augustine, Tex, “which name form- 
erly wis applied to this memb. but dropped because of priority.” In NW. La. 
the Queen City beds are absent and Weeles memb. underlies Sparta sand and 
overlies Reklaw memb - 

E. ^. Wendlandt and G. M, Knebel, 1929 (A, A. P. G. Bull, vol. 13, pp. 1351, 1356- 
1360). Weekes memb. of Mount Solman fir.—A remarkable deposit of rather pure 
clayey glauconite whose av. thickness is approx. 50 ft, throughout basin proper, but 
thicker in Nacogdoches and San Aucustine Counties, At top is a zone of lnmi- 
nated iron ore few in. to 4 ft. thick, To NE, particularly in Cass Co, the 
Weeches greensand becomes more sandy and erossbedded and the iron ore occurs 
irregularly throughout the fm. It is this fm. whieh gives to Kaat Texas Ite 
characteristic red color. Overlies Queen City memb,, and underlies Sparta sand. 
Is top memb. of Mount Selman fm. 


Adopted as Weches greensand memb. of Mount Selman fm. In NW, La. 
these beds form upper part of Cane River fm 


Wedington sandstone member (of Fuyetteville shale). 

Mississippian (Chester): Northern Arkansas and northeastern Oklahoma, 

G. L Adame, 1904 (E. 8. G. 8. P, P. 24, p. 27) Welington sa A we, fm., 50 to 
150 ft. thick, thin-bedded and heavy-bedded, carrying some interstratified sh. 
Overlics Fayetteville sh. {restricted sense] 

E. O. Ulrich, 1904 (U. S. G. 8. P, P, 24, p. 108). According to available evidence 
the Wedington ss. is a wedge, thickening westward and poasibly eastward, Iylng 
on Fayetteville sh. Whether these underlying ahales are of upper or lower part 
of Fayetteville fm. is not known. If upper bed ie not present in any sectiona 
eontaining the Wedington ss., then this ss. must be a later fm., probably over 
lapping northwardly nnd westwurdly, during time there represented by uncon, 
btw. the Fayetteville and Pitkin. On other hand, it may be an extension and 
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expansion of the fossiliferous intermittent sg, memb., 3 to 60 fi. thick, which 
divides Fayetteville fm. into three parte, and 1f so it should be trented ms mem 
of Fayetteville. Writer inclines to latter Interpretation. Same as Batesville ss. 
of Simonds [not true Batesville gs.]. 

. L Adams and E. O. Ulrich, 1905 (U. S. G. S. Fayetteville folio, No. 119), 
treated Wedington ss. as a memb. of Fayetteville sh. This is still the 
approved definition of Wedington ss. In Okla. this ss. lies near middle 
of the Fayetteville; in Ark. it Hes 0 to 70 ft. below top of the Fayette- 
ville. 

amed for Wedington Mtn, Washington Co, Ark. 


Wedowee formation, 
Cambrinn to Carboniferous: Eastern Alabama. 


I. Adams, 1926 (Ala. Geol. Surv. Spec. Rept. No. 14, map, p, 86). Wedowee fm.— 
Slates, phyllites, qtzites, and schists, characterized in many places by occurrence 
of amorphous graphite, which renders the rocks black or gr ah black where 
Weathered, Much of fm. is without graphite but contains teh metamorphic 
minerals ns mica, garnet, staurolite, nnd cyanite, No calc. rocks have been 
found in the fn. May comprise upward of 10,000 ft. of variabla altered sedi- 
ment, The black zraphitic phase reaches thickness of 2,000 ft, In places Age 
tentatively placed from Carbf. downward into Camb., but lower limit cannet be 
stated with any definiteness. [Adams repented this age designation in Jour 
Geol, voL 41, No. 1, p. 166, 1033, but A. I. Jonas considers the fm. to be pre 
Camb., and it is thus tentatively mapped on 1932 geol. map of U. 8.] 


amed for exposures at and around Wedowee, Randolph Co 


m s 


Ordovician (7): Quebec. 


R. Burton, 1951 (Quebee Mur, Mines Ann. Rept, 1930, pt. D, p. 111) 


Pateh member. 

ississippian; Southern Indiana. 

B. Stockdale, 1031 (Ind. Dept. Cons, Div. Geol, Pub, 9S, pp. 70, 119, 189, 202, 
218, 280, ete.) Weed Patch memb, of Edaardsrilie fim.—Cale, zone, very sandy, 
regular, buff to chocolate-colored, with chert. Thickness 5 to 8M ft. At Kelly 
Hi) Mes 17 ft. below top of Edwardsvlle fm. and 21 fi. above base of Edwards 
ville. Along road BE. of Weed Pateh Hill 3% mi. SE. of Nashville, it je 5 ft. 
thick and lies 17 ft. above Floyds Knob ts. and SL ft. below top of Edwardsvilje 
fm, The underlying beds are sgg, the lower part of which is in thick, irregular, 
wavy beds; the immediately overlying beds consist of 45 ft. of siltstone. [In pl 
5, opp. p. 212, author places Weed Patch memb. G+ ft. above Cutright «x. mem] 


Weeks limestone. 
Upper Cambrian; Western Utah (House Range) 


D. Walcott, 1008 (Smithsonian Mise, Coll, voL 53%, No. 1804, pp. 9, 10) Weeka 
fm.—Thin-bedded shaly lss. with a few bands of oolltie ang nren. lss., 1,390 fi 
thick. Underlieg Orr fm. and overlies Marjum fm, "Type loc. ia N, side of Weeks 
Canyon, N. of Orr Ridge. 


Weeping Water limestone. (ln Orend limestone.) 


nnsylvaniun: Southeastern Nebraska, enstern. Kansas (7), and north- 
western Missouri, 

8. Proaser, 1807 (Jour. Geol., vol. 5, pp. 154—172) Weeping Water Is —Mnesdve 
light-cray Je, 9 ft, thick, forming top memb, of Wabnunsee fm. in Cass Ca 

E. Condra and N, A. Bengston, 1915 (Nebr. Acad. Scl Pub, vol 9, No, 2 pp 
€, 10, 19). Weeping Water Is, lying 18 ft, below top of Andrew (Lawrence) sh 
nnd 16 to 18 ft. above Oreapolls le, memb, of the Andrew, jg 11 to 12 fi. thick 
in exposures W. of La l'ntte and Oreapolis, in Platte section, and 6 to 8 ft 
thick near Plattsmouth, in Missouri River section. Is light-colored In Platte 
section it consists of 2 beds separated by 1 ft. of light-colored cale, sh. 

J, Searboreugh, 1915 (p. 34 of hook cited above). Weeping Water ts. (n 
Andrew sh.), is exposed in valley sides of Weeping Water Creek in sees, 4, 5, 6, 
9, and 10, T. 10 N., R. 12 E, and along W. side of North Branch Valley about 
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1 mi NW. of Nehawka [Case Co, Nebr.] Thickness 6 ft Is light-colored, 

massive, breaks down In large blocks, and shows tendency to weather mto rough, 
nodular forms. Is overlain and underlain by sh. 

G, E. Condra, 1927 (Nebr, Geol, Surv, Bull 1, 2d ser, pp. 32, 36). Weepingwater 
is. is now known to be lowest unit of Oread Is. The overlying sh. is here named 
Snyderville għ. The underlylng beds are Lawrence sh. [This definition was 
ndheréd to by R. €. Moore and G. E. Condra in thelr Oct, 1932 revised classifica 
tion chart of Penn. rocks of Nebr. nnd Kans., and by Condra in his 1935 clasai- 
fication (Nebr, Geol. Surv. Paper No. S, p. 12).] 

R. C. Moore, 1936 (Kans. Geol. Surv. Bull. 22, p. 168). here is sufficient doubt aa 
to equiv. of “lower Oresd" Is. of Kans. and Weeping Water Is. of Nebr, to make 
vse of latter name undesirable for a subdivision of Kans, Orend, The basal memb. 
of Kans. Orend ia therefore here named Toronto 1s. memb., a name introduced 


by Haworth and Piatt in 1894. 


Wehrum flint clay. 
A clay bed in lower part of Mahoning s8. memb. of Conemaugh fm. in 
western Pa. Lies lower than Mahoning Is. Probably named for oc- 


currence at Wehrum, Indiana Co. 


Weir sand 
An oil-beuring ss, 30 to 60 ft. thick, in New Providence fm. (Miss.) of 
eastern Ky, The name has also been applied to a sand of Miss. or Upper 
Dev. age in Kanawha Co, W. Vas and it has been misspelicd Wier. It is 
first producing sand (oil and gas) near Weir, Kanawha Co., W. Va. 


Weiser sind. 
Ree Wiser sand. 


Weisner quartzite (also formation) 

Lower Cambrian: Northern central and northeastern Alabama and north- 
western Georgia. 

E, A. Smith, 1890 (Alo. Geol Surv. Rept. Cahata coal field, p, 149) Weisner 
quartzite,— Great beds of qtxite and exl. in E, part of Coosa Valley, many hundred 
ft. thick, but often of very limited extent geographically. Interpolated In Coosa 
and Montevallo shales, at no definite horizon but most commonly in thelr lower 

es of lenticular shape and often of very great thickness, 


parts, as ]oen]! mas 
The qtzites always form hich and rugged mtns, sometimes stretching for miles in an 
unbroken range, but as often forming detached and isolated peake 

C. W. Hayes, 1891 (Geol, Soc. Am, Bull, vol. 2, gwl section of NW. Ga. om p. 143), 
showed Weisner qtzite underlying Rome ss. and overlying Coosa ah 

E. A, Smith, 1894 (Ala, Geol Surv. geol. map of Ala. with explanatory text), ex 
eluded Welaner qtzite from $?Montevallo sh., treated ft as a distinct fm. overlying 
the erystalline rocks, and deacribed if as consisting of 2,000 to 4,000 ft, of massive 
light-colored egles., ss9., and sandy yellowish sh. 

C. W. Hayes, 1805 (U. S, G. S. 16th Ann. Rept., pt. 3, pp. 554-559), de 
scribed Weisner gtzite ns in places separated from overlying Rome fm. 
by 3 blue siliceous Is., which he correlated (erroneously) with Beaver 1s. 
of Tenn. This ts. is now known as Shady dol. 800 to 1,900 ft. thick, 
This is present approved definition of Weisner qtzite, which in parts 
of Ala, attains a thickness of 5.500 ft. (See L. LaForge, Ga. Geol. Surv. 
Bull. 35, 1919, pp. 45-45; also C. Butts, Ala. Geol. Surv, Spec, Rept. No, 14, 
1926, p. 64.) 

Named for fact it forms Weisner Mtn, Cherokee Co., Ala, 


Weiss sand. 
A subsurface sand. probably in Yegua fm, (Eocene), of Pettus area, Bee 
Co,, SE. Tex. 


Weitehpee schists. 
Age (7): Northwestern California (Humboldt County). 
©. H, Hershey, 1904 (Am, Geol, vol 83, p. 357) The Weitehpee achieta resemble 
the most highly metamorphosed Calaveras schists, 
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O. H. Hershey, 1906 (Am. Jour. Sci, 4th, vol. 21, p. 63). In approaching W. 
border of the belt the strata are bent up, and presently there nppears under them 
a fm. made up of white sericite and green chloritie schists that are evidently 
sheared rbyolites and andesites. In a very short distance another fault brings 
down the Bragdon slates. ‘I 
ihe larger part of area is Brngdon. The shearing becomes more pronounced to- 
ward W, until traces of bedding planes are virtually destroyed, I now idee 
Weitehpec echiste, formerly classed as pre-Bragüon, as a portion of this series 
Indeed, the apparent ancient schists of Redwood Mtn in Korbel-Hoopa trail are 
probably Bragdon, although undoubted pre-Dey, achists occur in South Fork Mtn 


ated several times In 20 mi, tut far 


is may be rep 


Probably refers to schist exposed at or near Weltehpee, Humboldt Co, 


Wekusko group 
Pre-Cambrian: Manitoba. 
I’. J. Alcock, 1920 (Canada Geol, Surv, Mem, 119, p. 16) 


Wekwemikongsing beds. 

Upper Ordovician: Ontario (Manitoulin Island). 

A. F. Foerste, 1912 (Ohio Nat, wol 13, p, 44). Wettwemihongeing beds. —A sorter 
of strain overlying Sheguindah beds (of Eden nge) and underlying Waynesville 
beds or Lower Richmond. Contain fauna of Lorraine age. Total thickness may 
be 100 ft, in Cape Smyth area. Well exposed for about 2 mi. alone shore btw. 
Wekwemikongsing and tbe Richmond Clay Cliffs on E. side of Cape Smyth, 

Welch formation. (In Pottsville group.) 

Pennsylvanian: Southern West Virginia and southwestern Virginia, 

M, R. Campbell, 1807 (U. S. G. S. Tazewell folio, No. 44). Woelch fm.—Ss and sh. 
with many workable coal seams, Thickness 700 ft. Overlles Pocahontas [No, 3] 
coal (top bed of Pocahontas fm.) and underlies Raleigh es. Named for exposures 
at Welch, McDowell Co., W. Va. 


Welch sandstone. (In Pottsville group.) 
Pennsylvanian; Southern West Virginia. 
R. V. Hennen and R, M. Gawthrop, 1915 (W. Va. Geol. Surv, Rept, Wyoming and 


McDowell Counties, p. 198) Welch s¢.—Massive to current-bedded, metum 
grained to conrse, grayish white to light gray, 0 to 70 ft. thick, Lica 5 to 40 ft 


below Sewell ("Davy") coal and 0 to 5 ft, above Welch coal, Exposed at Welch, 


McDowell Co, 


Welch chert. (Buried.) 

Pennsylvanian (early): Central Kansas, 

ER, €, Moore, 1926 (A. A, P, G. Bull, vol, 10, No. 3, pp. 208-211) Welch chert.— 
Mostly white chert, ranging im thickness to nearly 200 ft, encountered in well 
logs in Marion, Mcl’herson, Reno, Rice, Elisworth, and probably adjoining counties 
of central Kans. A part of the chert 18 much weathered, rotten, and deeply 
stained by tron oxide, The red material associated with the chert occurs below it, 
above it, or intermingled with It and ta mostly a very deeply oxidised ferruginous 
clayey material, but part of it Ia a typical geest, The chert is evidently a second- 
ary deposit, If evidences of clastic character of the [ehert] deposit are substan- 
tinted it muy te desirable to use the designation “Weloh cher? gravel.” The de. 
posit is underlain by over 200 ft. of fnegrnined light blulal-gray clay xh, the 
middie part of which bas yielded Penn, fossils and which probably corresponds 
to some part of Cherokee sh. The chert and at least the upper part of uniler- 
lying sh. are definitely nasigned to Penn. The overlying bida may belong to Mar- 
maton fm. Named for fact it was producing horizon of Welch well, in sec. 35, T 
20 8. R. 6 W., Rice Co. 


Welden limestone. 
Mississippian: Central southern Oklahoma «Arbuckle Mountains). 
C. L. Cooper, 1931 (Okla. Geol, Surv. Ball. 55, map of Arbuckle Mtns), shows: (1) 
In SW, part of mtns, Sycamore Is, overlain by Caney sh. and underlain by Wood- 
ford fm,; (2) in SE. part of mtus, Caney sh. resting on Woodford fm,; and (3) 
in NE. part of mtns, Weldon Is, overlain by Caney sh, and underiain by Woodford 
fm. In latter area Welden Creek cute across his Welden tx [According to G. H. 
Dirty (personal communication) the fnunas of typical Sycamore Ie and Cooper's 
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Weiden Ix, differ, "Phe bull eitel above [s devoted to strat, and physical charac- 
teristics of Simpson group, nnd the text does not mention Welden ie.) 

R. 1L "Dort, 1984 (A, A. P, G, Bull, vol, 13, No 5, table on p, 579), showed the 
Miss, of Hunton arch area divided into (descending) Lower Caney, Welden, und 
Woodford; and on map on p. 553 of his paper, which is "after Geo. D. Morgan," 
appears Wellen le, (Sycamore). 

C. L. Cooper, 1936 (letter dated June 20), Defiultion of Welden ts. has never been 
published. Am at present working on conodont Muna of this fm. 

D, L Hyntt, 1986 (A. A. P, G. Bull, vol, 20, No, 7T), showed (p. 054) the follow- 
ing downward succession of fms in Witte ol] pool, Pontotoc € Okla.: Penn. 
Canoy, Miss, Caney, Mayes, Welden, and Woodford, On p. 958 he treated Mayes 
nod Welden as part of “Mise Caney," and stated that the Welden consists of 5 
to 10 ft. of grayish white, finely crystalline Is 


Weldon serios. 
` 


Carboniferous: New Brunswick 


W. J. Wright, 1922 (Canada Geol Surv, Mem. 12 
Weldon formation, 
Missi 


G W. U Norman 


sippian: New Bronswick 


Geol, Surv, Keon, Geol, ser, No, 9, p. 170) 


IWellborn sandstone 
Eocene (uppér): Eastern Texas. 


W. Kennedy, 1593 (Tex. Geol. Surv. 4th Ann. Rept., pt. 1, pp. 39, 45). Gray sòs 
nud gray randa, 05 to GO ft, thick, forming top part of Bocene In Brazos Co, and 
tentative denominated Wellborn beds, Underlie Navasota beds and overlie Yegua 


or lizuitie div, of Claiborne, 


For many years regarded same ag Fayette ss, but F. B. Plummer, 1933 
(Univ, Tex. Bull, 2232, pp. 685, 686), states that it is basal part of McEI- 
roy memb, of Tex, Surv. (the middle memb. of Fayette 88, as Tex. Surv. 
now divides that fm.). 

A, C, Wisor, 1933 (A. A. P. G. Bull, vol. 17, No. 11, pp. 1298, 1302, 1505, cte). 

middle memb., of MeElroy fm., and are underlain by 250 to 200 

uff days and overlaln by Manning beds, 

(Unity. Tex, Bull. 2619, table opp. p. 17, and pp. 2% 


Wellborn sanda z 
ft. of Wooler 
B. €, Henlick, 14 


2). Wot- 


born fm, [expanded] conformably underlies Manning fm., conformably overlies 
Caddell marl, and is here divided into 3 mappable units (descending): (1) Carlos 


memb.. 5 to 22 ft. ; (2) middle Wellborn, 10 to 120 ft.: nnd (3) Bodina as, 


metn, 0 lo 20 ft. The Carlos s» of this rept. Is approx the Wellborn of Miss 
Eliseo 1953 paper, dt is apparent from Kennedy's description that the Wellborn 
fm. must include Carlos s». nnd DBedias ss, [See nlso Renick 1986 entry under 


Woolcy's Muf clave} 
Named for Wellborn., Brazos Co. 
Weller horizon 
Weller sandstone. 
Tertiary (Miocene 2): Northwestern Colorado (Moffat County), 


O, A. Peterson, 1928 (Mem. Carnegle Mus., vol. 11, No. 2, pp. 90-04). Browns Park 
fm, of Douglas Min, Moffat Co, is divisible Into (1) an upper part, consisting of 
soft, almost chalkiike sands and # 


cemented with lime and sometimes intercalated 
with slightiy argil. bands; and (2) a lower part, here named Weller horizon, 
consisting of hard Weller sa, 6 to 15 ft. thick, underlain by very soft ss. which 
weathers into sandy ridges Total thickness of Weller horizon 726-5 ft. It is 
exposed at northern flanks of Douglas Mtn, on Weller ranch, near Gray Stone P. 0. 
The Weller « ts a hard bed which forms tablelands. 


Wellersburg limestone. (1n Conemaugh formation.) 
Pennsylvanian: Western Maryland and southern Pennsylvania. 


C. K. Swartz, i! (Mil, Geol, Sure. vol, 11, pp. 65, 114, pl, 69).  WeHeraburg ty-— 
A 15. occurring locally beneath Wellersburg coal horizon im Castleman and Georges 
Creek Basing, Md. Overling Barton ex, [Wellersbarg con] was named for oceur- 
rence at Wollersburg, Pa.) [On p. 114 be shows 7 ft. of Wellershury ts, and ftre 
clay underlying Wellereburg coal and resting om Marton s, and sh.] 
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Wellersburg clay, (In Conemaugh formation.) 


Name applied to clay underlying Wellersburg conl in western Pa. 


Wellesley formation. 


Mississippian: Enstern Alaska. 

A, H, Brooks, 1900 (U, S. G. S. 20th Ann. Rept., pt. 7, pp. 470-472, 479, 483) 
Wellesley fm.— Upper part almost entirely blue clay sl, locally altered to phyllite; 
several hundred ft. thick. Lower part coarse massive cgl, interlazded with a few 
beds of blue clay 8L; thickness 1,000 to 1,500 ft. &chuchert identifies the fossils 
as Dew. or Carbf. [Map shows it composes Wellesley Mtn, btw. Tanana and 
White Rivers.] 

A. H. Brooks, 1911 (U. S. G. 5. P. P. 70, p. 82). Wellesley fm. occurs in series of 
isolated hills through broad alluvial fat that separates central part of White 
River Basin from Chisana or east fork of Tanana River, It mny have thickness 
of 1,000 to 2,000 ft. at type loc. Rests uncon. on Birch Creek schist, 


This fm. is now classified as early Miss. 


Wellington formation. (In Sumner group.) 


Permian: Central and southern Kansas and northern Oklahoma. 


F. W. Cragin, 1885 (Washburn Coll. Lab, Nat. Hist, Bull, vol. 1, No, 3, pp. 86-86; 
and Kansas City Hev, vol. BR, pp. 678—682), in a description of glacial deposits, 
casually alluded to Wellington shales, the age of which was undet., as no fossils 
were found. 

F. W. Cragin, 1896 (Colo. Coll. Studies, vol. 6, pp. 3, 16). Wellington &shales,— 
Bluish-gray clay shales, 250 to 450 ft. thick, including beds of impure Is. and 
cale, shales, with occasional beds of gyp. and dol. Top fm, of Big Blue series 
and Sumner div, Overlies Genda salt measures and underlies, probably uncon., 
Harper sss., busal fm. of Cimarron series, 

C. S, Prosser, 1897 (Kans, Univ. Geol, Surv. vol, 2), [See under fMarion fm.] 


L. ©. Wooster, 1905 (The Carboniferous rock system of eastern Kans.), 
included the salt measures in Wellington and made Abilene cgl. top 
memb, of Marion, as did J. W. Beede, 1900; R. C. Moore nnd W, P. 
Haynes, 1917; L, C. Snider, 1920 (Oil and gas in Mid-Continent fields) ; 
and C. N. Gould, 1925, 1927; but R. C. Moore, 1920, stated that Abilene 
egl. is Tert, He included the salt measures in Wellington, however, and 
gave thickness of latter fm, as 500 to 709 ft. (See under Marion fm.) 

Subsequent repts treated Pearl sh, as top memb, of Marion fm. and in 
cluded the salt beds in overlying Wellington fm. 

N. W. Bass, 1929 (Kans, Geol, Surv. Bull. 12, in cooperation with U. S. 
Geol, Survey), redefined Wellington fm, to include all beds below “Red 
Beds" and above Herington is., and "Marion fm," was abandoned. Thick 
ness 680 to 1,140 ft., of which only 80 ft. is exposed in Cowley Co., Kans 
This is present approved definition of U, S, Geol, Survey, Includes beds 
formerly called “Pearl sh, memb.” (now discarded by U. & Geol. 
Survey). 

The Tert. age of Abilene egl, is now considered as established, 

R. C, Moore, 1996 (Kans. Geol Soc. 10th Ann. Field Conf. Guidebook, p 
12), divided the Perm, beds above Herington ls into (descending): (1) 
Wellington sh, [greatly restricted], 62+ ft. thick; (2) Donegal Is,, 15 
ft. thick (new); and (3) Penrl sh. [revived], 30+ ft. thick. 

See Kans.-Nebr, Perm. chart compiled by M. G. Wilmarth, 1036, 

Top fm. of Sumner group. 

Named for exposures at Wellington, Sumner Co.. Kans, 


} Wellington marble, 


Popular term for marble quarried from beds in Sumner group (Perm.) 
of Sumner Co, Kans., that are older than Wellington fm.. of Sumner 
group. 
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fWell Rack, 

Pennsylvanian: Eastern Kansas, 

G. C. Swallow and F. Hawn, 1865 (Kans. Geol Surv. Rept. on Miami Co., p. 10). 
Well Rock—Fossiliferous Iss., 15 to 20 ft, thick, forming bed No, 20 of geol 
section of Miami Co. Whitish-gr»y soft mag. ls. in upper part: bluish-zray and 
drab hard, compact, or crystalline Is, im middle; and usually blvish-gray cherty 
suberystalline Is., weathering brown and parting Into small angular masses, in 
lower part. 

Not a detinite geologic unit, but confused with several units, and not a 
geographic name. 


fWell Rock series, 

Pennsylvanian: Eastern Kansas. 

€. C. Swallow, 1866 (Kans Geol Surv, Pret. Rept., pp. 21-22), Well Rock serica.— 
Series of Iss. and shales, 23814 ft, thick, including beds Nos, 167 to 177, inclusive, 
of geol. section of enstern Kans. Includes the Well Rock (bed No. 169). Underlies 
Spring Rock series and overlies Marais des Cygnes coal series, 

Not a definite geologic unit, but confused with several units, and not a 
geographic name, 


TWells limestone, 

Middle Ordovician (Lowville) : North-central Tennessee. 

A. F. Foerste, 1903 (Jour. Geol, vol. 11, pp. 557, 705). Welle ta., belonging to upper 
part of the Stones River; exposed in central part of Wells Creek Basin; identified 
by Salford as Knox dol. The Black River absent in "Tenn. River Valley. [On 
p. T05 is given a list of “Wella (Upper Stones River) fossils" collected 114 mi, 
SW. of Cumberland City.] 

The fossils listed by Foerste are now considered by E, O. Ulrich to be of 
Lowville age, and the fm. to be same as Cartera 15, 

Named for Wells Creek Basin, Stewart and Houston Counties, 


1Wells chert. 

Lower Ordovician (Beekmantown) : North-central Tennessee (Stewart and 
Houston Counties). 

E. O. Ulrich, 1011 (Geol. Soc. Am. Bull, vol. 22, p. 671, pl. 27). Wells chert— 
In Wella Creek Basin, in NW. part of middle Tenn. [Stewart and Houston 
Counties], the low domelike elevation at center of the small but sharply defined 
uplift ia formed by a highly cherty mag. I& of Cnnadian |Beekmantown] age 
but undet. thickness, The prevailing type of the chert, which strews the sur 
face and with a deep residun! clay covers the light-gray fine-grained mag. Is 
from which it is derived, is porous—ewen spongy—rather soft nnd sandy under 
the hammer and of red or brown color. With these occur barder, nenrly white 
blocks, This cherty mag. Is. is overlain—not, ns one might naturally suppose, 
by some Stones River Is—but by Lowville Is. Contact concenled, The Low- 
ville bas hitherto been mistaken for Stones River, but the fossils are Lowville As 
n distinct name for this cherty zone of Canadian rocks in Miss. Valley is desirable, 
especially in Tenn., tbe name Wells chert is here proposed. 

Conflicts with Foerste's prior use of Wells Is. for a younger fm, which is 
now known as Cariers Ix. The Wells chert of Ulrich appears to be the 
same as the Wells Creek of R. G. Lusk, a name used by Lusk in a table of 
Lower Ord. rocks overlying Knox dol. in Wells Creek Basin, but not 
further defined. (See A. A, P. G. Bull, vol. 11, No. 9, p. 908, 1927.) 
Lusk probably introduced the name because of prior use of Wells in 
Tenn. and because of the later but established usage of the name Wells 
for a Carbf. fm. in Idaho and Utah. 


Wells formation, 
Pennsylvanian: Northeastern Utah, eastern Idaho, and southwestern 
Wyoming A 


N 
R, W, Richards and G. R. Mansfield, 1912 (Jour. Geol., vol. 20, pp. 683, 684, 689608). 
Wells fm.—The Phosphoria fm. ia normally underlain by 2,400 ft. of sandy Tss4 ^ 
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calc, sss., und qtzites of somewhat variable character. These beds are 
grouped in a fm. whose name is derived from Welle Canyon, in T, 10 8, e 45 E 
Bannock Co, Idaho, on N. side of which a detailed section Ip. 0690] wae mea 
ured, The strat. interval is probably same as represented by Morgan, Weber, n 
lower part of Park City fm. of NR. Utah In Idaho, howewer, these rocks show 
such variable Ithologiec features that it haa been found impracticable to apply 
successfully the names Weber and Morgan over a major part of 
overthrust area of NE. Utuh and SE. Idaho). Faunas also do mot justify corr 
lation. In detailed section given tt is possible to subdivble Welle fm. Into 3 parts 
(1) An upper calc ss. or siliceous Is. 0 to 75 ft. thiek; (2) a middle sandy 
series, consisting of 1,700 to 1,800 ft. of nomnfoesilferous sandy 1s. with occa 
sional thin beds of qtzite and sss., weathering white, red, or yellow; aud (3) 
lower sandy and cherty 13. series 750-- ft. thick. The lower two divistons, how 
ever, do not correspond to Weber and Morgan fms. in Weber Canyon, Utah 
Where upper Is. is absent the Phosphoria is uncon, an Well fm, [Foasils listed.) 
In SE. Idaho Wells fm. rests conformably on is. of upper Mis» age, but in Uta 
Blackwelder has observed uncon, at this horizon. 


area (Hannock 


Wellsburg sandstone member (of Chemung formation). 

Upper Devonian: Central and west-central New York. 

H. 8. Williams, 1906 (Scl, n. a, vol 24, pp. 265-372) and 1907 (Am. Ave Adv 
Sci. Proc, vol, 50, pp. 265-207) Chemung fm, of Iaca section divided int 
(descending) : Fall Creek cel. lentil, 0 to 10 ft. (interpreted to bees the egi of tha 
name in Bradford and Tioga Counties, Pa.) ; Wellshurg ae, memb, 600 to 650 f 
and Cayuta sh, memb,, 600 ft Wellsburg memb ls characterised by Ashland 
Leptoatrophia zone at top. and named for outcrop at Wellsburg [Chemung Co 

H. S. Williams, 1000 (U. 8. G. 8 Watkina Glen-Catatonk folio, No. 102) Fi 
burg 58. memb—Thin-hedded aa, and drab shales, the sa predominating, Flargy 
s3. at top with 2 cgl. lentils and thin ls Thickness 600 to 700 ft Underlics 
Catskill fm. and overlies Cayuta sh. memb, [Woellsburg s& memb, of thia folio 
constitute] a redefinition, because it incbuded mt top the 10 ft, of beds previ 
ously called Fall Creek cgi, lentil, The Leplostrophia gone fe therefore stated 
in the folio to occur near, instead of at, top of the Wellsburg.} 

C, A, Hartnagel, 1012 (N. Y. State Mus. Hdb, 19, p, 86). Wellyburg mee of 
Chemung contains in upper part several layers of cgl, the highest of which ts 
supposed to represent Fall Creek cel, which outcrops farther S., In Pa 

According to H. S, Williams, 1913 (U. S. G. S. P. P. 79), the Wellsburg 
memb. extends from Watkins Glen quad. 

G, H. Chadwick, 1923 (Geol. Soc. Am, Bull., vol. 34, p. 62) Wellsburg as. of Steuben 
Co. includes equivalents of Laona ss., Westfield s! Bhumils sa Northeast xh, 


and (?) Volusia sli, all of Chautauqua Co. 
W., Goldring, 1931 (N. Y. State Mus. Hub, 10), Wellvbury s». included im Chemu 


stward into Chenango Valley 


Wells Creek limestone, 
Lower Ordovician (Beekmantown) ; Nortl-central l'ennessee. (Stewart and 
Houston Counties). 
R. G. Lusk, 1927 (A. A. P. G. Rull, vol. 11, No. D, p. 908) [See lant puragrapt 
under Wells ohert.] 


Welsh stray sand, 
Drillers’ term for a Miss. sind in SE. Ohio (Monroe Co.) that ia correlated 
with Buena Vista ss. by W. Stout et al. (Geol. of nnt. gus, A. A. P, G. 
1935, p. 904). 


Wenas basalt. 

Miocene (early): Central Washington (Ellengburg region). 

G. O, Smith, 1903 (U. S. G. S. P. P. 19 and U. 8. G. 8 Ellensburg folio, No. 86). 
Wenas basalt—Lava flows interbedded in lower part of Ellensburg fm. (Mio. 
which overlies Yakima basalt (also Mio.). Thickness 20 to 200 ft. Of only žocal 
importance. Type loc., valley of Wenas Creek 


Wendell Grade basalt. 
Pleistocene: Southern Idaho (Gooding County). 


H. T. Stearns, 1932 (Correlation chart of Idaho compiled by M. O. Wilmarth, datod 
Sept. 1, 1032) and 1936 (Jour, Geol, vol 44, No. 4. p. 434) Wendat Grad 
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basalt.—Black apbanitic puhochoe basalt containing fresh green olivine pheno- 
crysts and nearly bare of loess. Thickness 25+ ft. Of Pleist. age, and younger 
than Minidoka basalt. Named for Wendell Grade in road in Gooding Co., NW. of 
town of Wendel Three small branches of this flow cascaded over rim of Hager- 
man Valley, but elawhere it is conformable to the older basalts of the plains. 


Weno clay member (of Denison formation). 

Lower Cretaceous (Comanche series): Northeastern Texas and central 
southern Oklahoma, 

R. T. Hill, 1901 (U. 8. G. S. 21st Ann. Rept, pt. 7, pp. 121, 247, 269-280), Weno 
fm.—Very ferruginous brownish clay maris and marly clays, with some impure Is, 
Thickness 92 ft, Included in Weno subgroup of Denison beds. Underlies Pawpaw 
fm. [The "Quarry ls," n massive nren. 18., blue exterlorly but oxidizing yellow, 
quarried at East Denison, ia both included in and excluded from this fm. in rept 
cited.] Overlles Gryphaea washitaensis aggl., in top of Denton subgroup of Denison 
beds, 


The U. S, Geol, Survey treats TQuarry ls, as basal bed of Pawpaw sandy 
memb. of Denison fm. (See L. W. Stephenson, U. 8. G. S. P. P, 120H, 
1918.) 

Named for Weno, Grayson Cos Tex 


TWeno subgroup. 

Lower Cretaceous (Comanche series) : Northeastern Texas. 

R. T. Hill 1901 (U. S, G. S, 2ist Ann. Rept, pt. T, pp. 121, 247, 209-280). Weno 
aubgroup.—Middle subgroup of Denison beds. Divided into (descending) Pawpaw 
fm., Quarry ls. [on some pages included in Weno fm.], and Weno fm. Underlies 
Main Street Is and overlies Denton subgroup, the top of which consiste of 
Gryphaca washitaensia nggl. 


Named for Weno, Grayson Co, 


Wenonah sand. (Of Matawun group.) 

Upper Cretaceous: New Jersey. 

G. N. Knapp, as reported by R. D. Salisbury, 1800 (N. J. Geol Surv. Ann. Rept, 
State Geol, 1898, pp. 35, 36). Wenonah ded. —Sand overlying Marshalltown bed 
and forming top div. of Clay Marl series [Matawan group]. 

H. B. Kümmel and G, N. Knapp, 1904 (N. J. Geol, Surv. vol. 6, p. 154). Wenonah 
sand,—eddlsh-brown or black sand, with thin seams of black or chocolate-colored 
clay. Thickness 50 to 60 ft, Overlies Marsballtown clay marl and underlies 
Navesink marl [original usage of Navesink, which ineluded Mount Laurel sand 
of present nomenclature), 


Named for oceurretice at Wenonah, Gloucester Co. 


Weskan shale member (of Pierre shale). 

Upper Cretaceous: Northwestern Kansas (Wallace County). 

M, K. Elias, 1931 (Univ. Kans, Bull, vol. 32, No. T). Weskan ah. memb, of Pierre 
sh.—Upper 80 ff. consists of gray clayvy sh, with few thin beds of bentonite; large 
tough ls. concretions; rusty cone-in-cone lenses, nnd thin streaks of coneretlonury 
limonite. Lower 90 ft. consists of gray clayey sh. with comparatively abundant 
beds of bentonite; large Is, coneretions common; bere and there thin streaks of 
purple-brown limonite, Underlies Lake Creek sh. memb. of Pierre sh. and overlies 
Sharon Springs sh. bosnl memb. of the Pierre. Type loc. 5 mi, N. of town of 
Weskan, Wallace Co. Type loc. of Upper Weaken is on n small creek. N. of Swise- 
good ranch, in SE!4 sec, 2, T. 13 8., R. 42 W., and best exposure of Lower Weskan ia 
on &, gide of Goose Creek, in SWJ4 sec, 4, T, 13 S., R. 40 W. 


Weskeag quartzite member (of Rockland formation). 

'ambrian or Ordovician: Central southern Maine (Knox County), 

E. S. Bastin, 1008 (U. S. G. S. Rocklnnd folio, No. 158, pp. 3—4). Woskeag qtzite 
memb.—Qtzite which differs from Battie qtzite in total absence of conglomeratic 
forms and in being for most purt thin-bedded, Prevailing color js yellowish gray 
on freshly fractured gurfaces and buff brown on weathered surfaces. Locally 
somewhat shuly beds nre present, but sheared phases were not observed, Thickness 
250 to 300 ft. Basal memb. of Rockland fm. Named for development on Weskeag 
River, Knox Co. 
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West Baden. (In Chester group.) 

Mississippian: Indiana, Illinois, Kentucky. 

E, R. Cumings, 1922 (Hdb. Ind. Geol., pt. 4, Sep. Pub. 21, p. 514, footnote) West 
Baden suggested to Professor Weller in 1920 for lower Chester, Including nM rocks 
btw. top of Beceh Creek Is. above and base of Paoli Is, (restricted) below, but 
Weller preferred to use lower Cheater. 


Probably named for village of West Baden, Orange Co., Ind 


West Bath slate. 

Name applied (without deseription) by M. Billings in Feb. 1985 (Am. Jour 
Sci., Sth, vol, 25, No. 140, p. 149) to the pre-Sil. fm. immediately underlying 
his Fitch fm. in Littleton and Moosilauke quads, Ammonoosue River 
region, NW. N. H, In Dec. 1934 (Am. Jour, Sci, Sth, vol. 28, pp, 4124) he 
ealled this sl. Partridge si. Village of West Bath is in Woodsville quad., 
N, H, 


Westboro quartzite. 
Pre-Cambrian: Eastern Massachusetts and northern Rhode Island 
B. K. Emerson and J. H. Perry, 1908 (Geol of Worcester, with map) Westkoro 
qtzite.—Light-colored, nearly white finegrained ry qtzite Overlie North 
bridge gneiss. Named for town of Westboro, Worcester Co., Mass, 


B. K. Emerson, 1917 (U. 8. G. S. Bull, 597, pp, 24-25, 27, 30-31, nnd map) Wethoro 
gtzite—A shoreward bed of sugnry qtzite, in places actinolitic or biotitk [s 
same as "Grafton" qtzite and has priority., so "Grafton" is abandoned, Overlies 


Northbridge gneiss nnd underlies Marlboro fm. 
See also L. LaForge, 1932 (U. 8, G. 8S. Bull. 839). 


West Branch shale 

Pennsylvanian: Southeastern Nebraska 

G. E. Condra, 1027 (Nebr. Geol. Surv. Bull. 1, 2d ser., pp. 74, 82, 89, 111, 113) 
West Branch &h.—Greenish-blue argill massive and crumbly €h.; dark near top; 
calc. bInded materinl above middle, and enic. lensing material near base, "Thickness 
20-- ft. Top bed of Admire gh. memb. of Wabaunsee ft,  Overles Palle City 
la. and underlies Americus Is, Named for exposures in West Branch Twp, Pawnee 
Co 

R. C. Moore and G. E. Condra, 1982 (Oct. 1992 revised classification chart 
of Penn, rocks of Nebr. and Kans.), divided Admire sh. Into (descending) 
Oaks sh. Houchen Creek 1s., Stine sh., Five Point lg, West Branch sh., 
Falls City 1&, Hawxby sh, Aspinwall 1s, and Towle sh. Whether this 
is a restriction of West Branch sh. is unknown. The Stine sh. and 
Houchen Creek ls. were named hy Condra in 1927 publication cited above, 
where they were defined as belonging to lower part of Elmdale sh., which 
overlies Americus Is.; but their 1932 chart includes them In Admire sl., 
which underlies Americus ls. R. C. Moore, 1026 (Kans. Geol. Sury. Rull 
22), transferred all beds above Brownville ls. to Perm. (See Kansz-Nehr. 
chart compiled by M, G. Wilmarth, 1936.) 


West Branch morainic system. 
Pleistocene (Wisconsin stage): Northern Mich. Shown on mornine map 
(pL 32) of U. 8S. G. S. Mon, 53. Named for West Branch, Osemaw Co 


Westbrook granite, 

Pre-Carboniferons (?): Southwestern Maine. 

F, J. Katz, 1917 (U. 8. G. 8. P, P, 108, p. 175). Westbrook grenite.—Guelasold 
granite, of medium-gray color and tine, even texrure; contains congpicuoug crystals 
of biotite. Presumably pre«Carbf.  Intrudes Berwick gnelàw — Named for exposures 
in Westbrook Twp, Cumberland Co 

On 1933 geoL map of Maine, by A, Keith, the rocks of Westbrook Twp are 

mapped as pre-Camb. 
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West Brook member, 

Upper Devonian: Central New York (Onondaga County). 

G. A. Cooper and J. & Williams, 1035 (Geol, Roe, Am. Bull., vol, 46, pp. 790-813). 
West Brook meomd—Top memb. of Tully fm In Tully rexion it consists of 
10+ ft. of dark-gray ebaly and nodular Iss.; near Sherburne it is 28 ft, 2 in. thick, 
and is chiefly darkgray sandy and calc, sh. with 2 thin Iss, (1 and 4 ft. thick); 
near Laurens it ia 54 ft. 6 in. thick and is almost wholly sandy sh. and ss. ; 
nenr Perrytown it is 6T ft. thick and consists of sh. and ss.; near New Berlin 
it is 07 ft. thick and consists of sh, and ss. Upper half of memb, ig characterized 
hy Lopholae&ma; lower half contains many Hamilton sp, especially Miytha fhmbriata, 
Overlain by Geneseo gh, Btw, Canandaigua Lake and Unadilla Valley it rests on 
Apulia memb. of the Tully; in Butternut, Otego, and Susquehanna Valleys and 

at Schenevus it rests on Laurens memb, of the Tully Type loc. is on West 


Brook, 3 mi. S. of Sherburne 


Westchester cneisses and granites. 

Pre-Cambrian: Southeastern New York and northern New Jersey. 

F, J. H. Merrill, 1901 (Geol. map of N, Y. Westchester (gneisses including 
granites) [Mapped across SE. N, Y. and northern N. J. Apparently named for 
Westchester Co.. N. Y. of whieh it forme a large part. Probably same in part 
as the paragneiss parts of Fordham znelbss.] 


West Chicago moraine. 
Pleistocene (Wisconsin stage): Northeastern lllinols. See M. M. Leighton, 
2) 


1982 (16th Int, Geol. Cong, Guidebook 26, pp. 47, 50, pL 2 


West Dummerston granite. 

Devonian: Southeastern Vermont (Windham County). 

E. J. Foyles and C. H. Richardson, 1029 (16th Rept. Vt. State Geol, table opp. 
p. 285), listed this nume in Dev, of enstern Vt., Wat without definition. Quarrled 
nt village of West Dummerston, Dummerston Twp, Brattleboro quad. Windham 
Co, 


West Elk breccia. 

Tertiary (Miocene?) ; Western central Colorado (Anthracile-Crested Butte 
region). 

W. Cross, 1804 (U. 8. G. S. Anthracite-Crested Butte follo, No. 9). West Elk 
brecola.—Coarse voleanle breecia alternating with finer ash and tuf. Lower part 
of what is mapped as West Mlk breccia may possibly be more properly considered 
a sedimentary fm., but observations miade do not permit a distinction btw, such 

materia] and the breecia. Forms West Elk Mtns and extends S, to Gunnison 


River. Is overlain by rhyolitie lavas nes 


West End rhyolite. 

Tertiary: Central Nevada (Tonopah district), 

J. E. Spurr, 1911 (Min. and Sei Press, wol 102, pp 9560-561; also Rept. on geol. 
of property of Montana-lonopnh Min. Co., Tonopah, New. published privately; 
also Econ. Geol, vol, 10, pp. 715-760, 1915) West End rhyolite,—A new fm 
not exposed at time of original Investigation [U. S. G, & P. P. 42, 19005]. Does 
not outerop at surface in surveyed or mapped dist, and was originally mistaken 
for Tonopah rhyolitedacite, but is now known to be of distinctly greater age 
than the Tonopah. Intrudes Mizpah trachyte proper. Thickness 0 to 450 ft. 

T., B. Nolan, 1920 (Univ. Nev, Bull, vol 24, No. 4, p, 19), West End rhyolite 
ia intrusive, and not a series of flows, as believed by J. A. Burgess (Econ. Geol, 
vol, 4, p. 692, 1909), who called it the “upper rhyolite.” Is best exposed 
in ‘Tonopah Extension nnd West End mines, where it is à wewstward-ipping mass 
separating Tonopah fm, and Mizpah trachyte Mox. tl cas appears to be at 
feast 600 ft. Intrudes Tonopah fm. Mizpah trachyte, and Extension breccia 
and 1s uncon. overlain by Fraction brecela 


r Gunnison, 


Westerly granite. 
Late Carboniferous or post-«Carboniferous: Southeastern Connecticut and 
southwestern Rhode Island. 
H, E. Gregory, 1906 (Conn. Geol and Nat, Hist. 8urv. Bull. 6, pp. 115, 136, 152, 154). 
Westerly granite —VFinely crystalline gray rock, which shows minor variations In 
color and texture but which is petrographically the same, This is Westerly gruy 
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rranite of the trade. Is quarried at Westerly, R. 1. Where typically exposed 
is massive, with no indication of gneissold structure, but 1s cross-Jointed and 
broken into blocks. Intrudes Sterling granite gneiss and the pegmatites that cut 
the Sterling granite gneiss and is youngest fm. in SU. Conn. Sterling granite 
znelss is Westerly red granite of the trade, J, F, Kemp hoa described petrography 
of both types in Bull. Geol, Soc. Am., vol. 10, pp. 367-870, 1899, 


1Western sandstone, 

Pre-Cambrian (Keweenawan) : Northeastern Wisconsin and Apostle Islands. 

R. D. Irving, 1883 (U. S. G. 8. Mon. 5, pp. 153, 154, 365, 366) The Western oa. 
occurs on Apostle Islands and adjoining coast of Bayfield Co, Wis, It has mot 
been traced to any point where its relation to any of Mississippi Valley fossiliferous 
fms, can with certainty be made out, altbouzh the appearances In NW. Wis, and 
NE. Minn. are decidedly in favor of its being the downward continuation of 
Mississippi Valley Cam, or Potsdam ss. 1,000 ft. thick, amd at a lower horizon 
than any met with in Mississippi Valley. 


Replaced by Bayfleld group. For many years was believed to be sume as 
Camb. rEastern ss. (Jacobsville s8.). 


Westernport sandstone, (In Allegheny formation.) 

Pennsylvanian: Western Maryland and adjacent parts of West Virginia. 

I. C. White, 1882 (The Virginiss, vol. 3, pp. 141-145) Westernport 88., the massiv 
coarse yellowlah-gray rock which is usually found 200 to 300 ft. above Pittsburg 
eon] (mot Pittsburgh coal], and which caps summit “of Westernport Hill, near 
Westernport, Md. 

C. K. Swartz, W. A. Price, and H. Bassler, 1019 (Geol. Soc, Am. Bull, vol. 30, p. 
572). Wiesternport ea. underlies fire clay beneath Piney Mtn coal and overlies 
Middle Kittanning (Luke) coal, 

C. K. Swartz, 1922 (Md. Geol, Bury. vol. 11, pls. 6, 7, pp. 47-45). — Westernport se— 
Massive gray, coarse-grained and cross-bedded at many places; contains inter 
bedded lenses of sh. Rests on Luke (Middle Kittanning) conl, and underlies Ore 
clay beneath Piney Mtn coal. Forms bold cliffs along the Potomac W, of Western 
port, Allegany Co., Md., where it is 40 ft. thick. 


Western Valley gravel. 

A term applied by J. M. Safford (Am. Jour, Sci, 2d, vol. 27, pp. 360-302, 
1864) to beds of gravel bordering the valley of Tennessee River in western 
Tenn, which, according to W. H. Monroe (personal communication) are in 
pnrt Tuscaloosa fm. and in part high-level terrace deposits of "Tennessee 
River, of Plio. (7) and Pleistocene age. 


Westerville limestone member (of Kansas City formation). 

Pennsylvanian: Southwestern Iowa, northeastern Kansas, and northwestern 
Missouri, 

H. FK. Bain, 1898 (Am. Jour. Sci, 4th, vol 5, pp. 437—439) Westerville ta— 
Fossiliferous ashy-cray fine-crained thin-bedded Is., 10 ft. thick, occurring “some 
Httle distance” above DeKalb Is. Included in Bethany 1s., although probably it 
more properly belongs with next higher div. of Missourian series. 

For further explanation, see DeKalb fs. 

For several years Westerville Is. was regarded as probably same as Cement 
City Is. bed in Chanute sh. memb. of Kansas City fm. of Mo. R. C. Moore 
and G. E. Condra (Oct, 1982 revised classification chart of Penn, rocks of 
Kans. and Nebr.) showed it as separated from overlying Cement City lx 
by Quivira sh. See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1956. 

Named for exposures at Westerville, Decatur Co., Iowa. 


Westleld serpentine. 
Ordovician: Western Massachusetts (Hampden County). 


B. K. Emerson, 1898 (U. 8, G. 8. Mon. 29, p. 92), applied name Westfleld serpentine 
to an outcrop of serpentine in W, edge of Westfield. 
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Westfield phase (of Otis limestone}. 

Middle Devonian: Central eastern Iowa. 

W. H. Norton, 1921 (Iowa Geol Sory. vol, 27, p. 377). Westfield phase of Otis Is.— 
A fourth distinct type of Otis 1s, n basal cgl. resting on the Sil. At Westfield 
Bridge at Fayette [Fayette Co.] it consists of about S ft. of mag. Is. or dol, in 
heavy beds distinguished by aren, bands with rounded grains of fine quartz sand 
and angular bits of white chert. The same nren. bed is seen in Bremer Co., SE. 
of Waverly. These beds have essential relations of a basal cgl. In both counties 
they are succeeded by nonmag. Iss. of Cedar Valley phase of the Otis. 


Westfield shale. 

Upper Devonian: Western New York (Chautauqua County). 

G. H. Chadwick, 1928 (Geol. Soc. Am. Bull., vol. 34, p. 69). [Weatfleld sh. applied 
in table to beds of Chemung age overlying Laona ss. nnd underlying Shumla ss. 
in Chautauqua Co.) 

G. H. Chadwick, 1924 (N. Y. State Mus. Bull 251, p. 151). For the bede btw. 
Laona [below] and Shumin sss. the name Westfeld sh. may be used. Lithologically 
indistinguishable from Gowanda beds, they contain, like those at W., a persistent 
Portage cephalopod element in their fauna, yielding eastward wholly to Chemung 
brachiopods. East of Cattaraugus these beds appear to maintain their identity as 
far as Elton, beyond where they are gradually merged in [lower part of]. Wellaburg 
[s5.] memb Thickness 120 ft, on Lake Erie, 160 ft. at Laona, and perhaps 200 ft. 
near Perrysburg. [Probably named for exposures at or near Westfield, Chautauqua 
Co. ] 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, p }, included al) of above-mentioned 
beds in the Chemung, but G. H. Chadwick (1933, etc.) transferred them all to his 
Canadawny group. 


Westfleld lime. 
Drillers’ name for oil-bearing beds in Spergen (Salem) ls, or in Osage group 
of the Miss. of Clark Co., Il. (See Il. Geol. Surv. Bull. 54, index.) 


West Fork formation. 

Upper Devonian or Mississippian: Northern Alaska (WisemnnChandnlur 
region), 

F, C. Schrader, 1900 (U. 8. G. 5. 2Ist Ann. Rept, pt. 2, p. 475), West Fork 
series, —Fine-grained dark-cray qtxite, dark flint, calc, black sh., and impure Is. Cut 
by dikes. May be Paleozoic. So fnr as known it crosses Chandalar River Valley 
in belt 15-- mi. wide from below Granite Creek to above West Fork [of Chanda- 
lar Hiver], and probably has much wider distribution, Seems to overlie Lake 
qtzite schists on NW. and granite on SP. 


These rocks are now considered to be either Upper Dev, or Miss, 


West, Franklin limestone. 
Penusylvaninn: Southwestern Indiana. 


J. Collett, 1884 (Ind. Dept. Geol, and Nat. Hist, 18th Ann. Rept., pp. 61-62). 
West Franklin ls,—Fossiliferous calc, sh. and black ls., 2 to 28 ft. thick, in 
Coal Measures of Posey Co Overlain by either thin-bedded 1s, or thin-bedded 
schistose SS., and underlain by arzill ah, 

R. E, Hsarey, 1927 (A. A, P. G. Bull, vol 11, No. 6, pp. 601-610), Somervitie 
or West Franklin ts. 

R. R. Shrock and C, A. Malott, 1929 (A. A. P. G. Bull, vol. 13, pp. 1301-1814), 
West Franklin f/m.—Consists of (descending) : (1) Dense gray crystalline 15 nbout 
3 ft. thick, rarely brecciated; (2) b., 25 ft. max.; (3) hard blue to gray brecci- 
ated 1&, 5+ ft. Consistently occurs 280 to 315 ft. above coal V. Overlain by 0 
to 30 ft. of gh. and ss, which uncon, underlies Merom ss, Is same as Somerville 
ls. und has priority, Is of post-Allegheny age. 


Named for exposures at West Franklin, Posey Co. 


West Haven moraine. 
Pleistocene (Wisconsin stage): Central Michigan Shown on moraine 
map (pl, 32) in U. S. G. S. Mon. 58. Named for West Haven, Shiawassee 
Co. 
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Westheimer member (of Hoxbar formation), 

Pennsylvanian: Central southern Oklahoma (Carter County). 

C. W. Tomlinson, 1928 (Okla. Geol. Surv. Bull 40%, p. 15) Westheimer memb 
of Hoxbar fm. lies SOO ft. above base of the Hoxbar. Includes a 10-foot pinto 
Is. cel. of variegated pebbles of chert, sh., and ts. In s i, matrix, together with 
& calc. ss, or sandy Is. About 600 ft. above Westheimer memb, occurs Crinerville 
Is. memb. 

C. W. Tomlinson, 1920 (Oklu. Geol Surv. Bull, 46, p. 42) Westheimer memb 
consists at top of a pinto Is. cel. 10 ft. thick, and at bake of 10 ft, of calc. sx. 
or sandy ls, the two being separated by n few ft. of beds, Lies 400 to 500 ft 
below Crinerville memb. and 800+ ft. above Union Dsiry memb, of Hoxbar fm 
Well exposed on property of Westheimer & Daule, in NWSE soc, 7, T. 6 8., 
R, 2 E, nnd about 200 yds E. of asphalt prospect belonging to that firm, 

C. W. Tomlinson (1984) stated that recent detalled mapping showed this Is. ig 
sume as Confederate ls., and he discarded Westheimer. (See 1034 entry under 
Confederate In. memb.) 


West Hill formation. 

Upper Devonian: West-central New York. 

J. M. Clarke, 1903 (N. Y. State Mus. Hdb. 10, p. 23). Westhill fags, a subdiviston 
of Naples beds in Ontario Co, and in Genesee Valley and Lake Erie sections, 

J. M. Clarke nnd D. D. Luther, 1903 (N. Y. State Mus. Bull. 69, map). West Hill 
sands overlie Grimes ss, and underlie Dunkirk black hales, 

J. M. Clarke, 1904 (N. Y. State Mus. Mem, 6, pp. 199-204), Westhilt s54.— 
Heavy-bedded sands, flags, nnd few shales. ‘Thickness 000 ft. In Naples sectiom, 
where they overlie Grimes sa. and underlie Highpolnt xx. Belong to Portage 
Fossils scarce but chiefly indicative of Ithaca fauna or possibly earliest st ot 
Chemung fauna, Included in Gardean of Genesee River section, which contains 
no Ithaca fossils but a Naples fauna 

J. M. Clarke and D. D. Luther, 1904 (N. Y. State Mus, Boll, 63). West Hitt flaga 
and sh.—Light blulsh.gray sss. or flags 2 to 12 in. thick, separated by beds of 
dark-blue, olive, or black sh, Thickness 550 ft. in Canandaigua and Naples quads 
Sharply distinguished from underlying Grimes ss. by thinner bedding and bluish 
color. Fauna is continuation of Grimes brachiopod fauna, with some interesting 
additions, but none specially distinctive of Chemung, and therefore considered 
ns belonging to Ithaca invasion. Underlie Highpoint ss. Named for West Hill, 
Ontario Co. 

D. D. Luther, 1910 (N. Y. State Mus. Bull 187) West IH flags and shates of 
Auburn and Genoa quads. contain species belonging to both Naples and Ithaca 
faunas, 

C. A. Hartnagel, 1912 (N. Y. State Mus, Hdb. 19, p, 77). West MN flags and oh 
in part=Gardeau of Genesee Valley, but different fnunnlly in that the West 
Hil is characterized by Ithaca fauna, while Gardeau contains Naples fauna 
The fm. is recognized as far E. as Sehuyler Co., where if contains species of 
both Ithaca and Naples faunas. Assigned to Portage. 

G. 1L Chadwick, 1923 (Geol Soe, Am. Bull, vol. 34, p. 69) Weathttt sh if 
Steuben Co. overlies Grimes ss. nnd underlies Highpoint ss. («Nundn 55). 
Is=Gardenu sh. of Cattaraugus and Allegany Counties, The Dunkirk sh, i4 
much younger than Westhil sh. 

W. Goldring, 1931 (N. Y. State Mus, Hab, 10, p. 369). West Milt fags vmdorlie 
High Point ss. and overlie Grimes ss. All included in Portage group. 


The U. S. Geol. Survey uses West Hill fm. for this unit, which is overlain 
by Nunda ss. and underlain hy Grimes ss. (See U. S. G. 8 Bull. 899 A, on 
Steuben and Yates Counties, N. Y., by W. H. Bradley and J. F, Pepper, 
in course of publication.) 


West Index andesitic series. 
Tertiary (Eocene or Miocene): Central Washington (Snohomish County). 

C, E. Weaver, 1912 (Wash. Geol, Surv. Bull. 7, pp. 34-50). West Indem amdeaitic 
&crles.—Interealoted layers of fine-grained andesitic breccias, egis, and badly 
altered lavas; gray, often with greenish tint. Thickness 2,500 to 3,000 fi 
Uneon, underlies Howard arkose fm No fossila. May be Eo. or of same age 

as Howard arkose fm. (Mio. ?). Named for Mount West Index, 
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West Jefferson sandstone, 

Middle Devonian: Central Ohio. 

E, Orton, 1888 (Ohio Geol, Surv, vol 6, pp. 4, 21). West Jefferson. 84 —58harp 
«nnd, few ft. thick, underlain by and Iinterstrutitied with Lower Corniferous or 
Columbus 1s. 

Named for West Jefferson, Madison Co, 


Westkettle quartz diorite. 
Jurassic (?): British Columbia, 
L. Reinecke, 1015 (Canada Geol. Surv. Mem, 79, pp. 41, 46) 


West Ledge formation. 
Pre-Cumbriun: Southwestern South Dakota (Lawrence County). 
J. O, Hosted and L. B, Wright, 1923 (Eng. and Min. Jour.Press, vol. 115, pp. 793- 
T00, sN36-843, with maps) West Letve fm Gray-xreen eilieeons, chloritic, 


delomitie ta. grading into impure enle. phyllite. Contains some cummingtonite 
ami much white quarts, — Usually weathers red from iron oxides,  Thiekness 100 
ft Underlics Northwestern fim. and overties Idison fm Helieved. to be of Kew- 
watin age 


Derivation of nime not stated, but occurs in Lead dist, Lawrence Co. 


West Mead limestone member, 

Mississippian: Northwestern Pennsylvania. 

K. E. Caster, 1054 (Bolle Am. PaL, vol 21, No. 71, table opp, p. 61, p, 13: 
proposed West Mead lx, méemb, to replace so-called Lower Meadville Is. of early 
repts on NW, Po. Named tor West Mead Twp, Crawford Co., where the Ja. ts espe- 
chalky well developed in gullies, runs, and ravines, [This is middle part of Sharps- 


ville ss. memb. of previous repts.] 


West Minesota conglomerate. 
Pre-Cambrian (Keweenawan): Northern Michigan (Ontonagon County). 
B, H. Broughton, 18603 (Remarks on the mining interest and detalls of the geology 
of Ontonagon County, pam. of 24 pp. and map, Phila. 1803; map and p. 21). 
We next fabove West Minesota trap] find a belt of cgl. 150 ft, wide, known as 
West Minesota epi. 
Named for occurrence on property of West Minesota Mining Co, in On» 


tonagon Co, 


West Minesota trap. 
Pre-Cambrian (Keweennwan): Northern Michigan (Ontonagon County). 
S. H. Broughton, 1863 (Remarks on the mining interest nnd details of the geology 
of Ontonagon County, pum. of 24 pp. and map, Phila, 1863; map and p. 21). 
After this [the copper vein overlying fOnebla cgL] succeeds alternately belts of 
compact and highly amygdaloldal traps 2,160 ft, in width, Lithology peculiar 


Cur copper. Have been thoroughly explored and some of them worked by West 
Minesota Mining Co. Overlain by West Minesota cgi. 
Weston limestone. ^ 


Pennsylvanian: Northwestern Missouri. 
J. A. Gollaher, 1398 (Mo, Bur. Geol, and Mines Blen. Rept., p, G2). Weston I5.— 


Massive argill 1&, with abundant /ueulina cylindrica, resting on coal No. 3 near 
Weston, 
EK, C. Moore, 1936 (Kans. Geol Surv. Bull. 22, pp. 139, 140). Weston Is. of Galla- 


her abandoned. Nor properly defined Evidently refers to Iatan Is, 


Named for exposures at Weston, Platte Co, 


Weston shale. (In Douglas group, Kansas.) 
Weston shale member (of Douglas formation, in Missouri). 
Pennsylvanian: Southwestern Iowa, northwestern Missouri, southeastern 
Nebraska, and eastern Kansas, 
C. R. Keyes, 1899 (Am. Geol., vol. 23, p. 306) Weston ah.—Basal memb, of Law 
rence shales in Mo. and eastern Kans.  Underlies latan Is, memb. of Lawrence 
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and overlies Plattsburg (Garnett) 1s. [Lawrence $ 
unit than Lawrence sh, of generally accepted usas 
piled by M. G. Wilmarth, 19306.] 

H. Hinds and F. C, Greene, 1915 (Mo. Bur. Geol. and Mines voL 18), Weston sh 
memb.—Hasa] memb, of Douglas fm.; underlies fatan Is. memb. and overlies 
Stanton ls. memb. of Lansing fm. [This definition was followed for many years.] 


. as used above ia a broader 
See Kans.-Nebr. chart com 


In 1981 (Kans. Geol. Soc. hth Ann. Field Conf. chart) R. €. Moore trans 
ferred Weston sh. Iatan ls, and basal part of overlying Lawrence sh. 
to Lansing fm., divided the rest of Lawrence sh. into 3 units (to which 
he restricted Douglas group), and transferred Oread Is. to overlying 
Shawnee group. (See Kans.-Nebr. chart compiled by M. G. Wilmarth, 
1936.) In 1982 (Kans. Geol. Soc, 6th Ann. Field Conf. Guidebook) Moore 
restricted Lansing group to beds below Weston sh., and assigned Weston 
sh. Iatan ls, and Hardesty sh. (a new name applied to basal part of 
Lawrence sh. of previous usage) to his Pedee group (new name), This 
classification was followed by N. D. Newell, 1935 (Kans. Geol. Soc. Bull, 
21, pp. 17, 81). Newell stated that in some areas Iatan 1s, and Hardesty 
sh. of Moore are absent and Weston is uncon. overlain by Stranger fm. 
The U. 8 Geol. Survey bas not yet had ocension to consider, for its pub- 
lications, these recent innovations. 

Named for Weston, Platte Co., Mo. 


Weston sandstone. (In Monongahela formation.) 

Pennsylvaninn; Northern West Virginia. 

D. B. Reger, 1916 (W. Va. Geol Surv. Rept. Lewis and Gilmer Counties, p. 124). 
Weston 85.—Along Town Run, at SE. edge of village of Weston, Lewis Co., it con- 
sists at top of shaly sand layers 10 ft. thick; in middle of 7 ft. of $^h.; at base 
greenish-gray aud harder sand layer 10 ft. thick.  Overlies Redatone bs. and lies 
5 ft. below Redstone coal 


Weston shale. (In Monongahela formation.) 
Pennsylvanian: Northern West Virginia. 
D. B. Reger, 1016 (W, Va. Geol Surv, Rept. Lewis and Gilmer Counties, p. 128), 


Weston sh.—Gray sh, 10 ft. thick, used for brickmasking. Underlies Redstone 
and overlies Pittsburgh coal. Exposed In vicinity of Weston, Lewis Co, 


Westphalia limestone, 

Pennsylvanian: Eastern Kansas 

R. C, Moore and N. D. Newell, 1936 (Kana Geol, Surv. Ball. 22, pp. 145, 146, 150). 
Westphalia tx. memb. (of Stranger fmi-—Thin ls. containing fusulinids. Under- 
Hes Vinland sh. [restricted] and appears to lie just above horizon of Sibley conl, 
which, however, is not present at Westphalia type loe. Was included in Vinland 
sh. as first defined. In NW. part of Anderson Co. ix overinpped by channel filling 
of Ireland së, and in S. part of Franklin Co, is cut out by this ss Named for 
village in W., part of Anderson Co. "Typical outcrops are in roadside expoaures 
along N, pagt of sec, 12, T. 21 8, R. 17 E, and at NE, cor. sec. 20, T, 21 6, R. 
18 E. Not definitely recognized in outerops N. of T. 19 8. : 


West Point formation, (In Chaleur series.) 

Silurian (Niagaran): Quebec (Gaspe Peninsula). 

C. Schuchert and J. D. Dart, 1926 (Canada Geol Surv. Bull. 44, p, 51). 

S. A. Northrop, 1932 (Geol Soc. Am. Bull., vol. 43, No. 1, p. 271). Faunas of 

Bouleaux, West l'oint, and Indian Point fma, of middle SIL Chaleur seriea are 
of Lockport and Guelph age 
West Point member, 

Mississippian: Western Kentueky (Hardin County). 

A. H. Sutton, 1831 (Ky. Geol Surv. ser. 6, vol 27, p. 281). Some DO or 60 ft. of 
cherty and argill, 1s are included in lower part of Warsaw Is. of Hardin Co, 
Ky. These beds contain some fossils found at other localitice only in the 
Keokuk, together with typical Warsaw forms. Becnuse it seems more reasonable 
to consider the Keokuk species as having carried over |n an aren where there 
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was no break io sedimentation, and to take the Introduction of the Warsaw 
forms as marking beginning of Warsaw time, it is propesed to designate these 
beds West Point memb. and include them in the Warsaw. For a more detailed 
diactasion of these doubtfnl beds reader fe referred to work of C. Butts in bis 
repta on Miss. of Ky. Above these doubtful beds Hes main body of Warsaw fm., 
which consists of iy to blulsh Is of typical Wa (Harrodsburg) character, 
together with some shaly and siliceous beds. [Derivation of name not stated 
but there ia a village called West Point in Hardin Co., Ky.] 


West Point shale, (In Admire shale.) 
Pennsylvanian: Kansas 
k. C. Moore, Sept. 1931 (Kans. Geol Soc. Sth Ann. Field Conf, correlation chirt) 
Misprint for West Branch eh 


West Princeton sand 
4 subsurface sand in Brazil fm. (Penn.) of Iud 


West Prospect basalt 
Ave(?): Northern California (Lussen National Park). 
H. Williams, 1932 (Calif. Univ. Pub, Dept. Geol Sci. Bull., vol. 21, No. 8, pp. 


214-376 


map), applied following names to voleanle rocks in Lassen Nat. Park, 
arranged in following downward order on map: West Jrospect basalt; Crescent 
Crater docites; Manzanita daciteg; Prospect. Peak basaltaz Raker Peak pyrovene 
ondesties; Brokeoff amdesites ; Bostern basalts; Twin Lakes andesttes; Juniper and 
Flatiron andesite; Willow Lake basalts. (The latter 5 units are described in the 
text; the others are not.) 


West Range limestone. 

Upper Devonian: Eastern Nevada (Pioche district). 

L. G. Westgate nnd A. Knopf, 1927 (Am. Inst. Min. nnd Met. Engra. Trans 
1647, p. 7). Weat Range bs—B5everal hundred ft. of thin- and thiek-bedded 
certain layers of which are nodular and weather yellow At several levels abun- 
dant fossilis [of Upper Dey. age). Composes, with underlying Silverhorn la., the 


whole of West Range, which lies W. of Bristol Range 

L, G. Westgate nnd A. Knopf, (U. 8. G. 8. P. P. 171, pp. 7, 16, map, etc.). 
West Range le Bi y modium- and henvy-bedded fine-crained las, În place 
nodular, commonly weithering yellow. Thickness 500-- ft. Conformably under 
lies Bristol Pass Is. (Miss.) and conformally overlies Silverliorn dol (Middle 
Dev.), 


West River shale. (In Genesee group.) 
Upper Devoninn: Western and west-central New York 
J.°M, Clarke and D. D. Luther, 1904 (N. Y. State Mus. Ball. 68, p. 28) Wert 
River sh.—FNine bluellack or dark-gray shnles with thin bands of black slaty 
eh, nt Intervals of 2 to 6 ft Are lighter and levee bituminous than underlying 
Genesee ah. [restricted]. Fauna is return of Geneseo sh. [restricted] fauna with 
m few additional species. Named for exposures in West River Valley, Yates Co. 
|; Is. and underlies Standish flags and halos. Included tn 


Overlles Genund 
Genesee bed& or group [broad sense), Previously called “upper Genesee sh 
lin N. Y. State Mus. Bull 101, 1906, Luther gave thickness of West River sh, 
in Penn Yan and Hammondsport quads, as 100 to 110 fi and in N. Y. State 
Mus, Bull 99, 1906, he gave thickness in Huffnlo quad, as 12 ft, In N. Y. State 
Mus. Bull, 1 1910, he applied West River oh. to all beds in Auburn and Genoa 
quads. btw. Genundewa Ia. and Cashaqua sh.) 

C. A, Hartnacel, 1912 (N, Y. State Mus. Hdb. 19, p. 73). West River eh. is 
recognised from Cayugn Lake to Erie Co. In region of Seneca and Cayuga Lakes 
and farther E. it embraces all strata btw, Genundewa Is, and Caahagua ah 


Included in Genesee, 


See further explanation under Genesee sh. 


1West. Roxbury slate 
Carboniferous or Devonian: Enstern Massachusetts (Boston region), 
W. W. Dodge, 1881 nnd 1552 (Boston Soc. Nat. Hist, Proc, wol 21, pp. 208-210), 
called the “slates on each side of the tract near West Roxbury station" the West 
Rozbury sl 
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B. K. Emerson, 1917 (U. & G. S. Bull. 597), and L. Lalorge, 1932 (U, 8. G. 8 
Bull 859), mapped the slates of West Roxbury as Cambridge sl, a name which 
has priority nnd is better established. 


West Rutland marble. 
Lower Ordovieian (Chazy): Sonthwestern Vermont (Rutland County). 


E. J. Foyles, 1929 (16th Rept, Vt. State Geol, pp. 281-258). West Rutland 
eht to be in large part of Chazy age be it cont: 
[West Rutland is, had long been in use of a quarry 


marble belt is tho 
obscure Chazy fos 
term,] 

A. Keith, 10932 (Wash, Acad, Scl Jour, vol. 22, pp. 360, 398) West Rutland 
marble,—Best known from it» use as ornamenta] stone, West Rutland [Castleton 
quad,] having long been the principal center of the marble industry There 
is conkiderable variation in the beds of marble, and different quarries make 
a specialty of particular beds. A long line of quarries, old nnd new, Mes along 
E. side of the marble belt, and there are a few quarries on W. side of bell 
Prevailing colors are white, more or less banded with dark blue, mottled blue, 


nnd light grays a few beds bave n palegreen banding, and in the quarries 
on W. side of the belt mottled cream-colorel marbles are produced In the 
2 northerly arcas of the fm. btw. Branden and West Rutland the synelines 


in which fm, les are shallower than that nt West Rutland and only lower part 


of fm. appears, In these areas the marble are in the main dark blue, and 
there is a thin memb. of blue-banded lss, at base. This memb, alao appears 
jtaln 


in West Rutland area but ix thinner and poorly exposed, The lower lss., c 

a brachiopod fauna and many crinoid stems; the upper marbles, particularly the 
boish or blue-banded ones, have many large Maclureas that have always been con 
Wlered to be of Chazy age Several small areas of the marble (containing 
fossils) occur along E, side of Taconic Range, coming In and out agninst the 
Taconic overthrust, The marble rests uncon, on Ira sL,.of Beekmantown nge 


West Spring Creek formation, 

Middle Ordovician: Central southern Oklahoma (Arbuckle and Wichita 
Mountains). 

In ms. chart dated April 1928 (but not published by bim) E. O. Ulrich 
divided Simpson fm, of Taff into (descending): (1) West Spring Creek 
fm. Criner memb. (of Trenton and Black River age); uncon, on (2) 
Bromide fm; and (3) Oll Creek fm., the lutter having great uncon. 
nt base. At Dec. 1928 meeting of Geol. Soc, of Am, in N. Y., Ulrich 
exhibited a ms. chart (whieh he did not publish) in which he divided 
Simpson fm. into (descending) Bromide, Criner, Tulip Creek, MeLish, 
Falls, Nebo, and Joins Ranch, as reported by Dr. C. N, Gonld. In Feb 
1030 (U. S. Nat. Mus. Proc, voL 70, art. 21, p. 73) Ulrich divided 
Simpson fm. into (descending): Bromide (of Trenton and Black River 
age) uncon. on C€rinerz Tulip Creek, Falls, MeLish, Oil Creek, and Joins. 
Ulrich’s 1928 list of names as reported by Gould was published by C. E 
Decker in Dee, 1930 (A, A. P. G. Bull, vol, 14, No. 12, p. 1405) 

C, E. Decker, r (Tulsa Geol, Soc Digest, pp. 55-57 
Arbuckle nnd Wichita Mina divided into (descending) Bromide fm. Tulip Creek 
fm. Melish fm, Ol Creek fm., Joins fm., West Spring Creek fm., Alden Is 
(Ceratopia bed), and Cool Creek Is, 


IN Simpson group of 


Above sre only recorded uses of West Spring Creck fm. 
Named for West Spring Creek, in SW, eorner of Murray Co, 4 or 5 mi 
SE. of Pooleville. 


West Sutton slate 
Cambrian (Lower): Southern Quebec. 
T. UW. Clark, 1021 (Geol Soc, Am, Bull, vol 42, pt, 1, pp < 220), listed the 
following fms, beneath Cheshire qtzite In southern Quebec; West Sutton +l., 
40 ft.; White Brook ol., 40 ft.; Pinnacle graywacke, 400 ft.; and Call Mill 


sl., 25 ft, 
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West Union limestone 

Silurian (Niagaran): Southwestern Ohio. 

E Orton, 1871 (Oblo Geol. Surv, Rept, Prog. 1570, pp. 271, 274, 301, and fig. 1, 
310). Weal Union or Lower Clif.—Yellowish impure mag. Iss, rather 
ive, 45 to SO ft, thick, in Highland and Adams Counties. Overlies Niagara 
and underles Springfield stone or Blue Clif All included in Niagara 

group. Contains Niagara fossils, 

A, P. Foerste, 1900 (Ind. Dept. Geol, and Nat. Res. 24th Ann. Rept.), West Union 
cliff rock cannot be distinguished N. or W, of Greene Co, Ohio. Seems to 
replace le, at top of Osgood In Ind. 

€, 8. Prosser, 1903 (Jour. Geol, wol 11, pp, 519-048), J, A, Bownocker, 1015 
(Ohio Geol, Surv., 4th wer, Ball. 18), and W. Stout, 1916 (Ohio Geol Surv., 4th 
ser, Bull. 20), applied Osgood beda to beds underlying West Union la, in Ohio, 

C. 8, Prosser, 1915 (Outlines of field trips in gool, in central Ohio), applied Alger ah, 
to beds underlying West Union ts, nnd overlying DBrassfleld ls. in Oħio. 

R. S. Bassler, 1915 (U. S, Nat. Mus, Bull. 92, pl, 3) West Union W, is Ogzood 
Is, of Ind 

A. F. Foerste, 1017 (Ohio Jour. Sci., vol. 17, No. 6), applied Weat Union fm, to 
beds underlying Cedarville Is. and overlying Crab Orchard sb. in Highland and 
Adams Counties, Ohio, and divided it Into two l!nunnl horizons, called Lilley 
memb, (above) and Bisher memb., (below), In 1919 (Ohio Jour, Sci, vol 19, 
pp, 867-875) he gave thickness of his Lilley memb, ns 20 to 30 ft. und thickness 
of his Bikber memb., os 45 ft, and stated that Lilley memb. corresponds to 
Upper or Blue Clif of Orton, and Bisher memb, to Lower or West Union Cliff 
of Orton In 1923 (Denison Univ, Bull, Set, Lab. Jour, vol. 20, pp. 41—49) 
Foerste applied Euphemia dol. to the beds underlying Springfield dol and 
overlying “so-called Laurel 1a." from Wilmington, Clinton Co. Oblo, northward, 
and stated that the beds called Euphemia dol, are those Included by Prof, Orton 
in his West Union bed, when using that name for tier of counties here named; 
also that Liley (m. includes that part of section erroncously identified many 
yenrs ago by Orton as Springfield stone, but that Springfield dol, is younger 
than the Lilley; also that his Bieler fm. corresponds approx, to West Union 
or Lower CUR of Orton, nnd that thie name would bave been retuined if Prof, 
Orton ever had described any section from West Union ares, or had designated 
at Hilleboro the game boundaries btw, West Union and Springüeld beds na those 
adopted later btw. Bisher and Lilley fms. Also that the Bisher is of upper 
Clinton age, and overlies Alger elay sh, 


Named for exposures nt West Union, Adams Co. 


Westville shale. 

Pennsylvanian: Southeastern Massachusetts, 

J. B. Woolworth, 1899 (U. 8. G. S, Mon, 33, p. 184). [Weatetile shaleg and Seekonk 
eee, are shown in table on p. 134 as top div, of Rhode Island Coal Measures and 
as underlying Seekonk egl. and overlylog Tenmile River beds, but they are not 
described by name in the text.] 


Westville formation. 
Carboniferous: Nova Scotin. 
H. M. Ami, 1900 (Canadian Rec, Sei., vol, 8, pp, 162-163) 


Westwater gneisses and schists 
€. [R.] Keyes, 1924 (Pan-Am, Geol, vol, 41, pp. 30, 281) Weaticater gneisses and 
achiate.—Schists and gneisses composing earliest known pre-Camb. rocks in Colo 
Of pre-Archeozoiec or Asolo age Exposcd in bed of Grand River at Utah-Colo, 
line. {Derivation of nume not stated.] 


Westwater Canyon sandstone member (0f Morrison formation). 

Upper Jurassic: Southeastern Utah (San Juan country) 

H. E, Gregory (U. 8, G. 8. P. P. 188, iu press). A &x. that appears to lie in position 
of Salt Wash ss. memb. of Lupton stands as cliff’ and forms base of many canyon 
Walls, Along the San Joan N. and NW. of Bluff, btw. Brushy Bnsin and middle 
Cottonwood Wash, and st other places where the overlying variegated shales 
have been removed, this as, appears as mesas, ridges, and the tope of broad plat- 
forma, Is tentatively here named Westwater Canyon as. memb., because its exact 
equivalency to typical Salt Wash ss. bas not been satisfactorily established. Is 
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essentially n series of white sss. (composed of rounded medium to courte grains 
of quartz cemented by calcium carbonate and arranged in lenticular, irregular 
beds 1 to 30 ft, thick) interbedded with red earthy soft fine-grained sandy 
or mudstones; also m few thin short lenses of gray ls egl Underlies Brushy 
Basin sh. memb. and overlies, with local uncon., Reeapture sh. memb, Thickness 


222 to 205 ft. Named for exposures in canyon of Westwater Creek, San Juan Co 


Wetmore conglomerate member, 
Devonian or Carboniferous: Northwestern Pennsylvania und southwestern 
New York. 
K. E, Custer, 1934 (Bulls. Am. Pal, vol. 21, No, 71, table opp. p. 61, pp. 61, 111-112) 


Wetmore cal. memb. or lens—Lower cel. of Knapp formational suite Is less 
persistent of the two Knapp egis Found only, so far as known, in McKean 
northern Forest, northern Elk, and exatern Warren Counties, Pa, and in typical 


Knapp aren, in vicinity of Knapp Creek, N, Y Is a üÜutpcebble rock, varying in 
thickness, possibly suggestive of a broad depression Miling. Is 20-- ft. thick 
nt Ludlow and about 15 ft. at Bust Kane,  Underles East Kane sh. memb. and 
overlies Kushequa sh. memb Replaces Ludlow cml. of writers 1033 paper. 
Named for exposures along face of the hilla btw. Wetmore and Ludlow, MeKean 
Co,, Pa, 


Wetumka shale. 
Pennsylvanian: Central, central eastern, and central southern Oklahoma 
J. A. Taff, 1901 (U. S. G. & Coalgate follo, No. 74). Wetumka of —Clay shales, 
120 ft. thick, with thin abaly ss. layers near center, Overlies Calvin ss, and 
underlies Wewokn fm. 


Named for exposures at or near Wetumkn, Hughes Co 


Weverton sandstone. 

Lower Cambrian: Virginin, West Virginia, Maryland, and southeastern 
Pennsylvania. 

A. Keith, 1893 (as reported by G. Hi. Williams and W. B. Clark, in Maryland, ita 
resources, industries, and institutions, chap. 3, p. 68. The fm. was described, but 
not named, by Keith in Am Geol, vol 10, p 15t 
massive ss., often coarse and feldspathk Thickness 1,000 to 1,200 ft. Underlies 
Harper's Ferry shales [Harpers sh.] and overlies Loudon shales [Loudoun fm. | 


2) Weacertom ss Gray 


Named for exposures ut Weverton [correct spelling}, Washington Co., Md. 


Wewe slate. 

Pre-Cambrian (lower Huronian): Northwestern Michigan (Marquette dis- 
trict). 

C. R. Van Hise and W. S. Bayley, (U. 8, G. 8S, 15th Ann. Rept. pp. 5204 ) 
Wewe sL—Chiefly sl, but contains some graywackes, cgl., mica èl, and ín places 
mica schists., Thickness 500 ft. Resta conformably on Kona dol — Underlies 
Ajibik qtzite, usually conformably but im one place uncon. Typical development 
on Wewe Hills, W. of Goose Lake. [Later repts give thickness 0 to 1,050 ft.) 

A. C. Lane, 1907 (Mich. State Bd. Geol. Surv. Rept. 1906, p. 500), used Wewe or 
Goose Lake slates, and elsewhere in same publication described the fm. a» Wewe al 
"the slates of Goose Lake, Wewe being Chippewa name for Goose," 


Wewoka formation. 
Pennsylvanian; Central, central southern, and central eastern Oklahoma. 
J. A. Taf, 1901 (U. 8. G. B. Coalgate folio, No. 74). Wetooka fm.—Massive brown 


friable s&, with interstrntifled soft blue clay eh. and thin l& lentil in lower part 
Thickness 700 ft, Underlie4 Holdenville sh, and overlies Wetumkn sh, 


Named for Wewoka Creek, Seminole and Hughes Counties, which crosses 
the fm. 


Weymouth formation. 
Lower Cambrian: Eastern Massachusetts, 


L. LaForge, 1909 (Sci. n. s., vol. 29, pp. 945-046) Weymouth fm me proposed 
for the fossiliferous beds of Lower Camb, age. Older than Braintree al, which fu 
Middle Camb. 
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B. K. Emerson, 1917 (U, S, G. 8 Bull. 597, p. 37 and map). Weymouth fm.—2At 
Weymouth, where exposed N. and E. of Mill Cove, it consista of reddish, brownish 
and greenish cherty sl with greenish epidotic and calc, lenses and nodules and 
thin beds of white Is. At Nahant the few ft. of exposed beds are cherty greenish 
al. and gray lydite with a few layers of white Is. Lower Camb. fossils, 


See also L, LaForge, 1932 (U. S, G. S, Bull, 839), 


TWeyquosque series. 
Pleistocene: Southeastern Massachusetts. 


N, S. Shaler, 1888 (U, 8 G, S, 7th Ann. Rept, pp. 303-363 and maps). Weyquosque 
&cries,—Gray nnd blue clays and whitish sands, 1,500 to 2,000 ft, thick, Appears 
to overlie funcon.) Vineyard series; underlies glacial deposits Believed to 
have been deposited during first stages of glacial period, but may belong fo an 
age btw, that of Vineyard series (Tert.) and the glacial epoch. Well exposed 
in W. part of Chilmark or Weyquosque Cliffs, Marthas Vineyard. [See also 
Shaler, 1890 (Geol, Soc, Am. Bull, vol 1, pp. 445-452) and 1890 (U. 8. G. §. 
17th Ann. Rept., pt. 1, pp. 959—074).] 

J. B. Woodworth, 1896 (U. 8. G. S, 17th Ann. Rept, pt. I, pp. 975-9588) and 1807 
(Geol, Roe. Am, Bull, vol 8, pp. 197-212) The WeyQquosque series of Shaler 
(1888) ts in this rept divided Into Tisbury beds above and Sankaty beda below 

J. B. Woodworth and E. Wigglesworth, 1924 (Harvard Coll Mus, Comp, Zool. 
Mem., vol. 52). Shaler's ^Weyquoaque series” extended from top of Dukes gravel 
bed below to top of Manhasset fm, above 


Weyquosque formation, 
Pleistocene: Southeastern Massachusetts (Marthas Vineyard) and Rhode 
Island (Block Island). 


J. B. Woodworth nnd E. Wigglesworth, 1034 (Harvard Coll Mus. Comp. Zool, 
Mem., vol. 52).  Weyqguosaque fm.—Náàme Wenyquosque restricted. to O to 50 ft. 
of glacial gravels aud sand forming basal bed of Shaler's “Weyquosque series" 
(which extended from top of Dukes gravel bed below to top of Manhasset fm, 
above). As restricted is older than MannettO fm. and younger than Dukes 
boulder bed, Correlated with Nebraskan stage of Pleist, Present on Marthas 
Vineyard and Block Island. Named for exposures at E. end of Naxhaquitsa Clits, 
on 8. shore of Marthas Vineyard, “at a locality known to inhabitants from 
earliest days as Weyquosque.” 


Whalen group. 

Pre-Cambrian: Southeastern Wyoming (Hartville uplift). 

W. & VY. Smith and N. H, Darton, 1908 (U. 8. G. 8. Hartville folto No. 01). 
Whalen group.—Qtzite, schist, siliceous 13., and gneiss, of Algonkian age. Oldest 
fm. in quad Uneon. underlies Goernsey fm (Miss). Ia intruded by granites 
of Algonkian(?) age. Typical occurrence along walls of Whalen Canyon. 


Wharnclitffe sandstone, (In middle of Pottsville group.) 

Penusylvanian: Southern West Virginin, 

R. V, Hennen and D. B. Reger, 1014. (W. Va. Geol, Surv, Rept, Logan and Mingo 
Counties, p, 222), Whernelife (Dotson?) se Massive current-bedded medium- 
grnined pebbly grayish-white ss. Thickness 75 to 130 ft Lowest surface rock 
in these counties, Lies 5 to 10 ft, below Gilbert conl [Lower Douglas conl). 
ls top memb. of Middle Pottevitle or New River series, “Seems=Dotson ss. of 
CampbelL" Named for town in Mingo Co. 

Whately bed. 

Name applied by B, K. Emerson (U. S. G. S. Mon. 29, 1898, pp. 190, 193) to 
a band of amphibolite that crops out beneath the sands of the valley in 
Whately, Old Hampshire Co, Mass, and runs SW. across Whately and 
into Williamsburg. 


Wheaton River volcanics. 
Tertiary: Yukon Territory. 
D, D. Cairnes, 1910 (Canada Geol. Sure, Samm Ite, 1000, p. 511 
151027* —38—— —U08 
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Wheeler formation. 
Middle Cambrian: Western Utah (Honse Range). 


C. D. Walcott, 1908 (Smithsonian Mise. Coll, vol. 53, No. 1804, pp. 9, 10). Wheeler 
fm.—Alternatinz bands of thin shaly Is. und calc gh, 570 ft. thick.  Underlic 
Marjum fm. and overlies Swasey fm, Type loc. is center of Wheeler Amphitheater, 
SE. of Antelope Springs. 

Wheeler sand. 


A subsurface sand, of Penn. nge, in Okla., that has been correlated with 


Whee 


A subsurface ls., of Penn, age, 


the whole and with the lower part of Oswego lime. Named for Wheeler 
farm, pool, and dome, Carter Co. 


ler lime. 
in central northern Okla. that is believed 


to correspond to Pawnee Is 


Wheeling group 
Pennsylvanian: Appalachian Basin 
J. J. Stevenson, 1007 (Geol. Soc, Am. Mull, vol, 18, p. 178). [See quotation under 


Athens group.) 


Whepley shale. 
Miocene (middle): Southern California (Kettleman Hills). 


fl, V. Dodd and E. J. Kaplow, 1983 (Calif. ON Fields, Calif. Dept. Nat. Res., 
Div. Oll and Gas, vol. 18, No. 4, pp. 12, 14, pls, 1, 2). Whepley ah, O to 40+ 
ft. thick, les at base of fifth oil and gas zone in North Dome of Kettleman 
ogists to be top of Kreyenhagen sli, 


Hills Formerly considered by some geo 
but now generally conceded to be either Temblor or Vaqueros, and underlying 
650+ ft. of strata (mostly sand, with increasing amount of sh. near base) are 
also believed to be either Temblor [middle Mio,] or Vaqueros [lower Mio.] The 
Whepley is found in only 2 areas, Lies at 2935+ ft. depth. To NW. of 41-3P 
nren it is absent: to SE. the wells have not been drilled deep enougli to encounter 
it. Underlies Felix siltstone nnd overlies "Mollusk-boring sand," 


Named for occurrence in wells on Whepley lease. 


Whetstone Branch shale. 
Upper Devonian: Northeastern Mississippi. (Tishomingo County) 


wW. C. Morse, 1928 (Jour. Geol, vol 36, pp. 31-43). Whetstone Branch ah.— 


Whe 


Largely black sh., but contains some sandy wh, and a few thin ass, At a number 

of places fs represented by a rather prominent ss. layer with a conglomeratic base 
resting uncon. on older fms, but at other places typical black sh. underlies and 
overlies the ss. Contains Dev. fossils, Belongs to lower and greater part of 
Chattanooga sh. of type loc. Uneon. underMes Carmack Is. and uneon. overlies 
Island Hill ftm Named for picturesque tributary of Tenn, River 

W. €, Morse, 1930 (Miss. Geol. Sarv. Bull. 23), gave many details of this fm 
Thickness O to 3114 ft. Type loc. is mid portion of Whetstone Branch, which 
entera Tenn. River about 8% mi above Tenn, State line and mouth of Yellow 


Creck 


tstone Gulf formation. 
Upper Ordovician: Northern New York (Black River Valley) and soutbern 


Canada. 


R. Ruedemann, 1925 (N. Y. State Mus, Bull. 258). The term "Frankfort" could not 


very well be applied to the whole of the lower Lorraine shales. Therefore the lower 
Lorraine shales should receive à separate name (Whetstone Gulf sh.). ‘The Frank- 
fort, being of the same age as the lower portion of the lower Lorraine wh, and 
merging into it, could be incorporated into the Lorraine, as the New York Survey 
has done from its beginning, but not as its characteristic development but only as 
a local shore facies of the lower Whetstone Gulf horizons. (Page 147.) For the 
lower Lorraine shales we have selected the name “Whetstone Gulf beds’ from the 
fine exposure of the lower Lorraine shales in the picturesque Whetstone Gulf near 
Martinsburgh in Lewis Co. N. Y. Tere also the contact with both the underlying 
Atwater Creek and overlying Pulaski beds is shown (Page 148.) [In some parts 
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of this rept the name Whetstone Gulf ia applied to the boda bettoren Atwater 
Creek sh, and Pulaaki sh.; in other parts of rept the Atwater Creek is Included 
in the Whetstone Gulf The beds btw. Atwnter Creek and Pulaski shales are also 
divided into two faunal ones, called Moose Creek beds (above) and Wood Oreck beds 
(below), ] 


Whetstone Run sand, 
Drillers’ yame for a sand of late Upper Dev, (Catskill) age in W. Va. Lies 
at or near same horizon as Gordon sand. 


Whirlpool sandstone member (of Albion sandstone) 
Silurian (early): Western New York and Ontario. 
A, W. Grabau, 1009 (Tour, Geol, vol. 17, p. 238) Whirlpool s4—White quartzose 88., 
25 ft. thick, forming basal bed of true or Upper Medina (1. e, Medina restricted, later 
nnmed Ibionm x9.] Overlnin by red sss. and green aud gray sss. and sh, and 
underlain hy Queenston sh, of Richmond age 


In 1912 (N. Y. State Mus. Hdb. 19) C. A. Hartnagel included Queenston sh. 
in Medina, and treated Whirlpool ss. as an overlying part of Medina. 

In 1913 (12th Int. Geol. Cong, Canada, pp. 20, 27, 30, 30, 49) E. O. Ulrich 
and J. M. Clarke replaced "Upper Medina" with Aldion ss. (a name sug- 
gested by Clarke); and A. W. Grabau (Geol, Soc. Am. Bull, vol. 24, pp. 
131, 460) applied Whirlpool qtzite to basal 25 ft. of that fm., to which, 
however, he applied Medina in a restricted sense, He deseribed Whirlpool 
qivite as hard white quartz ss, and stated that it occurred at Niagara 
and for some distance E. and W. but not ng far E. as Rochester. In 
U. S. G. S. Ningarn Falls folio (No. 190, 1013) the form of the name was 
changed to Whirlpool ss. memb, and the beds were described ns con 


sisting of 20 ft. of conrse white ss, forming basal memb. of Albion ga. 
and resting on Queenston sh. In Canada Geol. Surv. Guidebook 4, 
1913, W. A. Parks proposed that Whirlpool ss, of Grabaw (consisting, 
at Hamilton, Ont, of 10 ft, of gray ss.) be treated ns basul memb. of 
Schuchert’s Cataract fm. [a name introduced by Schuchert in Geol, 
Soc. Am, Bull, vol. 24, p. 107, 1915], “which represents an Invasion from 
N. and W. at commencement of Sil. time" [but which, according to Schu- 
chert, 1915, corresponds to lower DO ft. of the 135 ft. of Albion ss. at 
Niagara Falls], Parks also restricted Medina to the beds above Cataract 
fm., or to uppermost part (60-70 ft. according to F. B. Taylor on pp. 22-2 
of same volume) of beds formerly included in the Medina, The type loc. 
of Cataract fin. is a town in interior of Ontario, where it is also exposed 
at the cataract of Credit River, In 1914 (Geol. Soc. Am. Bull., vol. 25, pp. 
211-520) Schuchert treated Whirlpool as. memb. as basal bed of his 
Cataract fm, (and of Sil. system), and described it as consisting of 
O to 22 ft. of course cross-bedded white, red, or mottled ss, extending 
from Lockport, N. Y, to near Collingwood, Ont, He also stated that 
the white sss. nt base of Medina E, of Lockport are not of same age as 
Whirlpool ss. The cnic. beds overlying the Whirlpool ss. he designated 
Manitoulin Is. memb., n name introduced by M. Y. Williams in 1913. 
E. M. Kindle, 1914 (Sci, n, &, vol 39, pp. 915-918), endorsed Grabau's 
restriction of Medina and treated Whirlpool ss. as basal bed of that fm. 
M, Y, Williams, 1919 (Canada Geol. Surv. Mem. 111), treated Whirlpool ss, 
as basal memb. of Medina-Cataract fm, as did A. F, Foerste, 1924 
(Canada Dept. Mines Geol, Surv. Mem. 138), who stnted that Whirlpool 
es. extends from Nisgara River to vicinity of Duntroon, about 8 mi. S. 
of Collingwood, and that it his not been traced as far E. as Rochester, 
N. Y. In 1922 (Hdb. Ind. Geol, pt. 4, Sep. Pub. 21) E. R. Cumings pro- 
posed that Albion ss. be restricted to beds btw. Whirlpool ss. and Thorold 
sS, and that Whirlpool be treated as basal fm. of Medinan sertes. 
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W. Goldring, 1931 (N. Y. State Mus, Hdb, 10, p. 317), treated Whirlpool 
ss. ns basal bed of Albion ss., ns did FH. L. Alling and J. E. Hoffmeister, 
1932 (16th Int. Geol, Cong. Guidebook 4). This is the definition still 


followed by U. S. Geol. Survey. 


Named for occurrence at the Whirlpool of Niagara River, 


#White limestone. 
Oligocene and Bocene: Alabama. 
A descriptive term applied, in a titular sense, in early repts to the white Is 
in vicinity of St. Stephens, Ala.. later called "St. Stephens ls." bat now 
known to be divisible into Vicksburg group (Olg.) and Jackson fm 


(upper Eo.). 


1White limestone. 

Lower Ordovician (Beekmantown): Lendville district, Colorado. 

H. F. Emmons, 1882 (U. 8. G. 8. 24 Ann, Rept. pp. 215-230), 1883 (U. & G. 5 
Leadville Atlas), and 1886 (U, & G. S Mon, 12) LA color term applied tn 
titular sense to 160 ft. of lightgray to dark gray dolomitic la., with ahaly layer 
overlying the Camb, (Sawatch) qtzite and underlyinz Parting qizito.! 


Same as Manitou Is, 


White porphyry. 
Eocene: Lendville district, Colorado 


S. F. Emmons, 1882 (U. 8. G. & 24 Ann. Rept., pp, 215-250), 1883 (U. 8. G. $ 
Letdville Atlas), 1586 (U. S. G. S. Mon, 12, p. 76) 1927 U. S G P 


148) used White porphyry in a titular sense, "This ia a color term applied to a 
“white or granular compact, homokencous-looking rock, composed of quartz, feldspar, 
and muscovite,” and of earlier age than the Gray porphyry croup of Leadville dist 
Is alao called “White or Leadville porphyry." Petrographic description, hy W 
Cross, on p. 824 of Mon, 12, For convenicnee of mining public this descriptive 
term is still used in a titular sense in the Leadville diat. 


White Sands. 
A geographic deseriptive term applied to part of the Talarosa quad. N 
Mex. the surface of which is composed of granular gyp and other 


white deposits of loose sand, mostly silica. 


Whiteun series. 
A name employed by C, R, Keyes instead of White River group 


White Beach sandroek. 

Miocene (lower): Central Florida. 

wW. H. Dall, 1892 (U. S. G. 8. Bull. 84, pp. 114, 337) White Beach sand rock 
A yellowish I5, much water-worn and covered in places with a thin layer of 
recent &sandroek It containg distorted molla of many apecies which cannot be 
recognized, but im some places these molds have become Milled with a pseudomorph 
in lime of the original shell. About half of species collected have been studied 
sufficlently to ghow their near equivalence to Orthantar bed of Tumpa and 
Chipola marl bed of Alum Bluff, It ts certainly to be included in Tampa group 
and may possibly be a little younger than either Orfhaulaa beg [“xo-called silex 
bed" of Tampa 13.] or Chipola marl, 


Named for exposures at n locality known in 1892 as “White Bench," at 
northern and western extreme of Lite Sarasota Bay, S8. of Tampa 
Bay, on W. coast of Fla. 


White Bluff marl, 
Eocene (upper): Jefferson County, southeastern Arkansas. 
W. H. Dall, 1898 (U. S G, 8. 18th Ann. Ropt., pt, 2, p. 242 and table opp. p. 334) 
White Bluff mari—White Bluff, Jefferson Co., Ark. See Harris, Ann. Hept. 
Geol. Surv. Ark. for 1892, vol. 2, 1894, p. 87 [In chart opp. p. 3384 Dall placed 
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“White Bluff marl" at top of Claibornian and above “Claiborne sand.” In Harris 


ri» gave following sectiòn of rocks present at 


rept cited. in above quotation Ila 
White Bluff, but did not use White Huff marl.) 
Boll 
Band and clay | 10 ft, 
Gravel 
Thin-banded lightgray clay, alternating with sand, 10 ff. 
Green marly clay, with fossils, underlain by Hight- and dark-colored maris, 
highly fossiliferous, 80 ft. 
The fossils found In above section (some of which are figured on pl 9, aceom- 


panying this rept) belong to Bowne ‘Tertiary.] 
The beds referred to belong to Jackson fm., to which they were nssigned 
by Harris. 
White Brook dolomite. 
Cumbrian (Lower): Southern Quebec. 
See under West Sutton at. 
Whitecup sehist series. 
Devonian, Carboniferous: British Columbia 
C W. Deyadale, 1916 (Canada Geol. Surv. Summ. Rept. 1915, p. T9) 


White Caps limestone member (of Gold Hill formation), 
Cumbrian? (Upper Cambrian?) : Central Nevada (Manhattan district) 


H. G. Ferguson, 1924 (U. 8. G. 5. B 723). White Caps Is. memb=-Pure blue 
gray crystalline ]&, 80-6 fi thick, Lies at about middle of Gold Hill fm. and 
nearly 200 ft. above Morning Glory ls, memb, Is the bed that contains the ore 


deposit at White Caps mine. 


White Chureh zone, 
A name applied by H. 5. Williams (Jour, Geol, vol 15, p. 97) to a zone 
of Tropidoleptus assigned to Chemung fm. of Ithaca region, N. Y 


tWhite Cliff limestone 
Upper Jurassic: Southwestern to northeastern Utah and northwestern 


Colorado. 

J. W. Powell, 1876 (Geology of eastern. portion of Uinta Mtus, pp, 41, 51, 1521 A 
bed of Ja. has been found at base of Flaming Gorge group wherever it has been 
studied, varying in thickness from 10 to 250 ft. In southern Urah if cape an 
extensive escarpment known as the White Cliffs, and we have ealed It the White 
ong is, In vicinity of Maming Gorge INK, Utah] it also forms basal part of 
Flaming Gorge group and rests on White CHM ss, The Is, is bluish buff, compact, 
sometimes shaly, and interetratified with orange shales and thin beds of grp 

A. R. Schultz, 1920 (U, 8. G. 8 Bull. 702, table opp. p. 24), showed White CILY Is 
of Powell Twin Creek Is, of SW, Wyo . 

A, A, Baker, C. H. Dane, nnd J. H. Reeside, Jr, 1936 (U. S5. G. 8. P. P. 183, chart 
opp. p. 40), White Cliff Is. of Powell Is Curtis fm., which 185 Twin Creek 1 


White Cliff sandstone, 
White CUM group. 
Jurassic (7): Southwestern to northeastern Utah and northwestern Colo 


rado, 
J. W. Powell, 1876 (Geology of eastern. portion of Uinta Mtns, pp. 41, 51, 52, 151). 
White Cliff group.—Massive, obliquely laminated sa, often of beautiful white or 


golden color, sometimes mal; in a few places rather heavily bedded sss. are found 
Of lighter color than Vermilion CUM group. Thickness O to 1,100 ft. Underties 
Flaming Gorge group and overlle« Vermilion CHM group Type loc, escarpment 
known ns White Cliffs, in southern Utah, in Paria, Kanab, and Rio Virgen region 
[Kane €C€o.]. 

^A, A, Baker, C, IL. Dane, and J. B. Reeside, Jr., 1036 (U. &. G. S, P, P, 183, chart 
opp. p. showed that the ss of the White Cliff’ of Kane Co., southern Utah, is 
Navajo s3. (Jurassic?) ; and (chart opp. p, 40) showed that the White Clift ss. of 
Powell in enstern Uinta Mtns region, NE. Utah, ig (descending) Eotrada ss. (Up 

c), Carmel fm (Upper Jurassic), and upper part of Navajo as, 


per Jura 
(Jurassic 
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1White Cliffs chalk, 
Upper Cretaceous (Gulf series) : Southwestern Arkansas and northwestern 
Louisiana, 


R. T. Hill, 1888 (Ark. Geol Surv. Ann. Rept, 1888, vol 2, pp. 72, &7—SS, 188) 
White Cliffa chatk. stwhite chalk at bluff of Little River, eee 35, T. 11 8 
R. 20 W. Thickness 185 to 150 ft Underlie4 Brownstown marl [not Brownstown 


but Marlbrook marl) and overlies White Cliffs snbchalk, 

Preoceupied. Replaced by Annona chalk, Represents upper part of An 
nona chalk, and is all of Annonn present at White Cliffs, according to 
1925 und 1926 studies of L. W. Stephenson and C, H, Dane, Overlies 
Ozan fm. (See C. H, Dane, U. S, G. S. Press Bull. 8823, Sept. 10, 1926; 
L. W. Stephenson, A. A. P. G. Bull, vol. 11, No, 1, Jan. 1927; and C. H 
Dane, Ark, Geol, Surv, Bull, 1, 1920.) 

Named for exposures at White Cliffs of Little River, Little River Co 
Ark. 

IWhite Cliffs subchalk 
Upper Cretaceous (Gulf series): Southwestern Arkansas, 


R. T, Hill 1888 (Ark. Geol. Surv. Ann. Rept. 18885, voL 2, pp. 7, 88-89, 188) White 
Cliffs. aubchalk —Highly foxsiliferous impure chalk, composed of glauconite and 
nren. grains cemented by cale, matrix. Basal 60 fl, of White Cliffs o£ Little River. 
Lowest Upper Cret. horizon seen in Ark. Underlles White Cliffs chalk. 


Included in Annona chalk. 


White Cloud ghale. (In Scranton shale.) 

Pennsylvanian; Eastern Kansas and southeastern Nebraska. 

G. E. Condra, 1927 (Nebr. Geol, Surv. Bull. 1, 2d gor.. pp. 40, 41, 55). White Cloud 
sh. is here named from exposures W., of White Cloud, Kans. where 1t le 100 ft 
thick. It underlies Rulo 1s, and overlies Howard 1s. The salmomcolored ls. in 
White Cloud sh., about 26 ft, below overlying Rulo la., iv here called Happy Hollow 
Is., from exposures in bluffs nt mouth of Happy Hollow Creek, located below mouth 
of Big Nemaha River. [On p. 40 a thickness of 1 ft. 9 in. ia given for Happy Hol 
low 1«.] 

G. E. Condra, 1920 (Nebr, Geol. Surv. Bull. 2, p. 53). The Nebr. Geol Survey now 
restricts White Cloud ah. to that part of Seranton sh, below Happy Hollow 1a., 
and applies Cedar Fate ah. to beds ubove Happy Hollow Is. and below Hulo Is. 

it. C, Moore, 1986 (Kana, Geol, Surv, Bull, 22), dropped Scranton sh. and treated 
White Cloud as a fm, in his Wabaunsee group redefined 


White Cone series. 
Tertlary or Pleistocene: Northeastern Arizona. 


See 1982 entry under Hidahocht fm, 


Whiteface anorthosite 

Pre-Cambriun: Northern New York (Essex County). 

J. F. Kemp, 1808 (N. Y. State Mus. 52d Ann. Rept., vol. I, pp. 51-63). Whiteface 
type of anorthosite forme summit of Mount Whiteface and acuthern portion of 
min Contains large amounts of hornblende and pyroxene, together with milky 
white feldspar. Assigned to preCamb, (2). 

IL. P. Cushing, 1809 (N. Y, State Geol, 18th Ann, Rept.) Kemps Whiteface typo of 
anorthosite is assigned to pre-Camt 

W. J. Miller, 1919 (N. Y. State Mus, Bull. 213, 214, p 33) Whiteface anorthosite 
mapped, Is a more or less well-defined border development of the pre-Camb. 
anorthosite series and is tiner-grained and of lizhter color than Marcy anorthosite 

J. F. Kemp, 1921 (N. Y. State Mus. Bull 30 33 and map). Whiteface tupe of 
anorthosite is characterized by white plagioclase. Aseigned to pre-Camb. Algoman 


intrusives, 

W. J. Miller, 1918 (Geol. Soc, Am. Bull, vol. 29, pp. 400—462), Around the borders 
of the great body of anorthosite, and in somo places a number of miles within it, 
there merally a notable increase in femic minerals, causing the rocks to be 
aAnorthosite-gabbro or even gabbro. Almost invariably medium-crained and there 

fore notably finer-grained than typical Marcy anorthosite, though at some places 
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a few senttering- labradorite Individuals occur, <A foliated structure Is generally 
well developed Although they are more or lesa variable in general appearance 
and composition, I here propose that these border phases of the anarthoclase be 
classed as Whiteface amorthoectage, a name given by Prof, Kemp to n type of un- 
orthoelase which occurs abundantly on Mount Whiteface. The typical Marcy 
anorthosite is not so gahbrold, is very coarse-grained, light to dark bluleh gray, 
and generally not well foliated. Both Whiteface and Marey types are certainly 
differentiation phases of same cooling magma, the Whiteface doubtless representing 
a chiled border portion. The two types grade into each other, Intrusive into 


Grenville rocks 
G. H. Chadwick, 1930 (Geol. Soc, Am. Bull, vol 41, p. 82) [See under Adirondack 


anorthosyte.] 


Whitehall moraine. 
Pleistocene (Wisconsin stage): Western Michigan. Shown on moraine map 
(pl. 82) in U. S. G. S. Mon. 58. Belongs to Port Huron morainic system, 
Named for Whitehall, Muskegon Co, 


Whitehead granite. 

Pre-Cumbrian: Southwestern Colorado. 

WW, Cross and E. Howe, 1905 (U. S. G, S, Needle Mtna folio, No. 131). Whitehead 
orantte-—Reddish pink biotite granite Intruder Archean schists but does not in 
trude the Aleonkian rocks, and is therefore wmed to be older than Algonkian 
Named for occurrence about mouth of Whitehead Gulch, this quad 

Was assigned to Algonkian by E. 8. Larsen in U. S. G. S. Bull. 843, 1933. 
The terms “Algonkian system” and “Archean system" were discarded by 
U. S. Geol. Survey in 1984. For 1935 Colo. geol, map this fm. was included 
in Front Range granite croup and assigned to pre-Camb, 


Whitehead formation. 
Upper Ordovician: Quebec ( Percé) 
C. Schucbert, 1930 (Am. Jour. Sci, Sth, vol. 20, pp. 161-170). Whitehead or Cape 
Blane fm.—Younger than Cape Canon fm.. which is probably n part of the younger 
series. Is 2,000 or more ft. thick and of Upper Ord. age. 


Whitehorse sandstone. 
Permian: Northwestern, southwestern, and central southern Oklahoma, and 
central southern Kansas. 
Cc. N, Gould, 1905 (U. S8. G. S. W. 8. P. 148, p. 55) Whitehorae 82, memb. of Wood 
werd pm.—[Introduc to replace preoccupied name “Red Mum ss” Quotes 
n's definition of “Red Bluff] Extends from vicinity of Whitehorse Springs, 
Woods Co, Okla, SW, acroes the Cimarron to high divides beyond Overlies Dog 


Crook sh. and underlies Day Creek dol. 

R. W. Sawyer, 1024 (A. A. P. Œ Dull, vol, 8S, No. 3), proposed restricting White- 
horse sa. to upper part of the Whitehorse, and named Jower part Marlow fm. ‘(his 
venge did not prevail, and in 1920 Sawyer named his reatricted Whitehorse ss. the 
Rush Springa memb. of Whitehorse, and called the lower part the Marlow memb, 

N, Evang, 1981 (A, A, P. G. Bull, vol, 15, No. 4), stated that Day Creek dol. overlies 
(instead of underlies) Cloud Chief ayp., and treated the Cloud Chief as a memb. 
of the Whitehorse. |'These proposed innovations are still under investigation. ] 


Is middle fm. of Woodward group of Okla. In Kans. is in Cimarron group. 
The name has also been nsed by Tex, Geol, Surv. in Tex 


FWhite Iron granite, 
PreCambrian (Laurentian) : Northeastern Minnesota (Vermilion district). 
A. Winehell, 1888 (Minn, Geol Nat. Mist, Surv, 16th Ann. Rept.) While Iron 
granite (Laurentian) occupies all shores of White Iron Lake except those of northern 
extremity, and is continuous with Saganaga zrünite 


TWhite Medina. 
Nume applied in some early repts to Albion ss. of N, Y. and to Tuscarora 
qtzite of Pa., Må., ete. 


23292 LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


3White Mesa sandst/ 

Jurassic (?): Northeastern Arizona. 

H. F. Lunt. 1904 (Am. Inst. Min. Engrs. Trans, vol 34, pp. 989—990) White Mesa 
se—White ss. which gives the name of “White Me to that locality Shows 
all phases of eross-bedding in great complexity Prevailing color white or gray, 
but occasionally is red, Composed of well-worn grains of quartz sand, from which 
most of cementing material has been leached out, leaving it soft and friable; pos- 
sibly the cement was ferruginous. Thickness 200 to 250 ft 

According to H. E. Gregory (U. S. G. S, P. P. 93, p. 141, 1917) the ss, de- 


seribed by Lunt is Navajo ss. 


White Mountain series. 
Pre-Cambrian (7?) and later: Northern New Hampshire (White Mountains 


region). 

C. H. Hiteheoek, 1809 (1st Rept. on geol. and min. N. FL), în a rept On Ammonoosuc 
gold field, applied the term gneisste or White Mtn series to rocks older than those 
he termed Quebee group. 

C. H. Hitehcock, 1870 (2d Rept. on grol, and min. N. H.. map and pp. 21-32) White 
Min or gneissie series ~in our Jast rept thie term was used to indicate the general 
muss of gnelssie and granitic rocks of the State. It occupies four-fifths of State. 
Includes normal gne ferraginous gneiss, granitic gneiss, feldspathic mica schist, 
andalusite gneiss, chisstolite slates, granite, slenite, porphyritic granite, qtzites, 
]r&, and soupstones, Little doubt remains as to pre-Sil. nge of this entire series, 
[On 1932 geol map of U. S, most of rocks here mapped as White Mtn series nre 
mapped as pre-Camb., but Billings now questions any pre-Camb, in N, H.] 

C. H. Hiteheock, 1871 (Geol Surv. N. H. Rept. 1870). White Mtn servic? —(Gnelsie 
rocks—various imperfect gnefsses, verging into mica schists, a few beds of genuine 
gneiss, granitic gneiss, andalusite gneigs—and granite, both bedded and in veins. 
Has a creat development in middle and southern parts of State, perhapa embracing 
everything not included in Exeter, Merrimack, and Coog groups. Tt uncon, under 
lies Coos group. It is not certain whether it is— Laurentlan of Canada or Camb, 
of Great Britain as restricted by Govt. Survey. 

€. H. Hitcheoek, 1872 (Geol. Surv. N. H. Rept. for 1871). White Mtn or andalusite 
gneiss occupies great part of White Mtn aren E. of Saco. 

€. IL Hiteheoek, 1874. (Geol. N. HL, pt. 1, btw. pp. 508 and 545), called the rocks 
Montalban or White Mtn series, 

C. H. Hitchcock, 1877 (Geol N. TL, pt. 2), changda White Mtn eeries to Montalban 
group, and included in it Franconia breeeia, Gbrolite schists with gigantic granite 
veins, ferruxinous achista, Concord granite, and gneisses and feldspathic mica 
schists, In the 1878 Atas of N., H. he did not use either White Min series or 
Montalban group, but in 1884 he used Montalban in different parts of N. H. 

C. H. Hitelicock, 1884 (Am. Mus, Nat. Mist. Bull, vol. 1, No. 5, pp. 178-179, pls. 16 
and 17). Montalvan typical loc., as shown by the name, lies within our territory 
It ia same as my “White Mtn series," adopted ns a matter of convenience, A 
different use of equiv. torm Montalban was proposed by T. S. Hunt in 1871. It was 
applied to a Somewhat similar series of schists overlying the Huronlan and ox- 
pressly stated to doelude Coos group and cnieiferous mica achists of our reptes. 
In our bellef he has Included under this designation rocks of different age, one a 
eystom below the Huronian and the other a system above Huronian. We invariably 
employ the term in ita original significance of predurontan and post. or upper 
Laurentian, ineluding the schists holding the conerse granite veins carrying mer 
chantable mics 

C. M. Hitchcock in 1898 (Tour. Geol.) continued to use Montalban instead of White Mtn 
acries, as did M. Billings (1928). 


A 


This term seems to be no longer used. On 1932 geol. map of U. S. the rocks 
of the White Mtns nre mapped as pre-Camb, over large areas, but other 
large areas ure mapped as Carbf. and SiL intrusives. M. Billings (Sci, 
Jan, 19, 1934, pp. 53-56) now, however, doubts presence of any pre-Camb. 
rocks in N. H. See his White Mtn magma series, which he assigned Lo 

or late Carbf. 


inte Dey 
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White Mountain magma series. 

Late Devonian or late Carboniferous: Central and northern New Hampshire. 

M, Billings, 1934 (Sci, Jan, 19, vol. 79, No. 2038, pp. 55-56). [See under High 
land Croft magma serics.] 

M. P. Billings and C. R. Williams, 1935 (Geology of Franconia quad, N. H., pp. 11, 
21, map) White Mtn magma series Includes a group of volcanic and intrusive 
igneous rocks with definite mineralogical peculiarities. Distinctly younger than 
New Hampshire magma series and abundant in Franconia, Crawford Notch, North 
Conway, Mount Chocorua, Perey, and Mount Washington quada, as well a8 Red 
Hill, Ossipee Mtns, and Belknap Mtns Includes both intrusive and extrusive 
phases, the latter being called Moat volcanics In Franconia quad. it includes, 
besides Moat volcanics, diorite, quartz diorite, ayenite, Mount Lafayette granite 
porphyry, Mount Garfield porphyritle quartz syenite, and Mount Osceola and 
Conway granites, named In ascending order of age. Age ia late Dev. or late 
Carbf. 

M. Billings, 1935 (letter dated July 19). “There is no one typo loc. for White Mtn 
"magn series, It refers to a group of comagmatic igneous rocks that are ox- 
posed all over central and northern N. M If there must be a type loe, it would 
be the North Conway quad." 

M, P. Billings, 1035 (Geology of Littleton and Moosilauke quads, N. H., p. 28 
and Moosilauke map) In Littleton and Moosilauke quads, the Landaf granite 
nud certain dikes and silis are related to White Mtn masma series. [For fms. 
included see N. H. correlation chart, | 

D, Modell, 1026 (Geol, Roe, Am, Boll, vol 47, pp. 1895-1931), The chronology of 
White Mtn magma series in Belknap Mtos, N. HL, 16 as follows (ascending): Most 
volcanics, Gilford gabbro. Endicott diorite, Ames monzodiorite, Gilmanton mon 
godiorite, Belknap xyenite Sawyer quarts xyenblte, Lake quartz gsyenite, Albany 
quarts ayenite, Conway granite, nnd Kowes ventaggl 


Whitemud formation. 
Upper Cretaceous ; Saskatchewan 


N. B. Davia, 1918 (Canada Dept. Mines, Mines Branch, Rept, clay resources southern 
Saskatchewan, p. 9), Assigned to Eo. lucluded In Fort Union beds. 


All subsequent repts, by several other authors, assign this fm, to Oret 


Whiteoak sandstone. 

A name applied by E. O. Ulrich (12th Int. Geol Cong., Canada, 1913, 
advance copy, pp. 16, 48, and chart, —pp. 614, 651, and chart of Compte 
rendu, 1914) to the ss. which he called Whifeouwk Min ss. in description 
of map 7, on p. 660 of latter publication. On p. 614 he stated Whiteoak 
as. of Tenn. corresponds to lower part of upper Medina of N. Y. On p. 651 
he stated: “The post-Richmond hiatus in Ohio represents White-ouk as. 
(400 ft. thick) plus a part or all of the smaller hiatus which separates 
this ss, from underlying Sequatehie fm. (Queenston of N. Y, Juniata 
of Pu. and Richmond of Ind. and Ohlo)," His chart placed Whiteoak sa. 
opp. Albion of N. Y, and Tuscarora ss. of Pa. 


White Oak sand, 
Drillers’ name for a sand, of Lower Ord. age, that outcrops on White Oak 
Creek, Estill Co., Ky 


White Oak Mountain sandstone. 

Silurian: Southeastern Tennessce and northwestern Georgia. 

N. Sayler, 1866 (Geol. map of Tenn), Olinch and White Oak Mtn ee. and sh; 
S00 to 1,000 ft. ; of Medina age Underlies Dyestone nnd overlies Nashville group. 

T. M. Satford, 1869 (Geol "Tenn. pp. J51, 101, 299-302) White Oak Mtn a8- 
Variegated sss. with some sh. "Thickness $00 ft. in Tenn.; at lenst 600 ft. In 
gap at Ringgold, Ga. The ses. are mostly lünezralned, thin- and even bedded, 
sometimes thick-bedded, fossiliferous, generally reddish brown but also greenish 
gray, buff, and other colors; some layers highly ferruginous Shales are reddish 
brown, pale green, and other colors, alternating in beds of various thicknesses 
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with the sss. Not observed either B, or W. of belt inciuding White Oak and its 
spurs. Underlles Dyestone group, and overlies Clinch Mtn ss, Included in Niagara 
group. 

Included in Rockwood fm, of C, W. Hayes, in U. 8. G. S. Ringgold folio, 
No, 2, 1894. Probably corresponds to Rockwood ss. memb., of Rockwood 
fm. of Ringgold folio, à name that has been discarded, 

See also Whitooak sa. 

Named for White Oak Mtn, James and Bradley Counties, Tenn 


White Pine shale, 
Mississippian (lower and middle): Northern Nevada nnd enstern Call 
fornia (Inyo County) 


A, Hague, 1888 (U. 8. G. S, 3d Ann, Rept. pp. 253, 266-207) White Pine sh.— 
Black argill, sbales, more or less aren., with interculutions of red and reddish 
brown friable s&, changing rapidly with locality Plant impressions Thickness 
2,000 fr. Conformably overlies Nevada Is. and is overlain by Diamond Peak 
Qqtzite, Named for exposures in White Pine mining dist. [now known as Hamilton], 
White Pine Co., Nev, 


This fm. with a thickness of 1,000 ft, has been identified by E. Kirk 
(U, S. G. &, P. P. 110, 1918) in Inyo Range of eastern Cullf. 


White Prairie d'Ane clay. 
See under Prairie d'Ane clay. 


White Ranch limestone. (In Graham formation.) 
Pennsylvanian: Central Texas ( MeCulloeh County}. 


F., M. Bullard and R. H. Cuyler, 1036 (Tex. Univ. Bull. 3501, pp. 197, 222), Varying 
from 35 to 45 ft, above base of Bluff Creek sh, memi of Grabam fm. is à persistent 
and distinctive impure reddish-brown ferruginous 18. 2 to 3% ft. thick, that proved 
to be quite persistent and valuable in both geol. and structural mapping It is 
here designated White Ranch b, after the White ranch, on which it te typically 
exposed along W. side of Biull Creek It is separated from overlying Bunger ds. 
memb, of Graham fm. by a sh, bed, 15 to 20 ft, thick, of same general character 
as sh. bed underlying White Ranch te to which they, in detailed section on 
p. 222, restrict the name Bluf Creck sh., but on other pages they designate the 
sh. separating Bunger 1& from the younger Gunslght Ix as Upper Bluff Oreck sh, 
and the sh. underlying White Ranch Is, as Lower Bluff Creek eh, | 


White Raven quartz monzonite. 
Eocene: Central northern Colorado (Boulder County). 
P. G Worcester, 1921 (Colo. Geol Surv. Bull. 21, pp 24) There are 22 dikes 
of this rock (Witte Kaven quartz montonite porphyry) in Ward rezion, nearly 
all of them btw. Sunset and Sunnyside and northward, In a belt less than 2 mi 
wide, to Ward. Named for White Raven mine 


White Ridge limestone member, 
Middle Devonian: Northwestern Montana. 


C. F. Deisa, 19353 (Mont. Bur. Mines and Geol. Mera, 6, pp. 42 and passim). White 


Kidge lx memb.—Basal memb. of Jefferson Is Rests uncon. on Devils Glen dol 
(Cumb.) and underlies Glenn Creek ah, memb, of Jefferson Is,  Thiekest (150 ft.) 
on Gordon Mtn; thinnest (50 ft.) on Spotted Mtn. Has no one distingoiehing 
characteristic, but varies conalderably in composition at different places, being 


buff shaly aren. Is. on Pentagon Mtn, Monitor Mtn, and Wall Creek-Juliet Creek 
Ridge; changing until it ia massive whitecray sandy siliceoua la. on Nannie 
Basin Ridge, Gordon Mtn, and Spotted Bear Mtn Named for White Ridge. 
Forms lower part of slope above saddle on S. side of peak forming W, end of 
White Ridge, in 8% 106, %. 22 N.,, BR. 131 W On White Kidze it is 03 ft. 
thick and consists of It. of massive brown thin-ledded argill. finegrained Ta 
that weathers to shaly light gray-butt frawments: underlain by 24 ft. of thin 
bedded steel-gray cale. ss that weathers drab y-bultf, 
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White Rim sandstone member (of Cutler formation), 

Perminn: Southeastern Utah. 

A. A, Thaker and J. B, Reeside, Jr., 1920 (A. A. P. G. Bull, vol. 13, No. 11, pp. 1444 
and 1445, also 1423, 1425, 1436, 1446) White Rim sa. memb. of Cutler fm. 
White ss., O to 100+ ft. thick, at top of Cutler fij, in Moab region and adjacent 
arenas of SIE, Utah, Exposed fn esenrpment, btw. Green and Colorado Rivers, 
known as the White Rim. In earlier repta called De Chelly (7?) ss. 


White River group (also White River formation). 

Oligocene (upper, middle, and lower); Wyoming, North Dakota, South 
Dakota, eastern Montana, Nebraska, northeastern Colorado, 

F. B. Meek and F. V. Mayden, 1858 (Phila, Acad. Nat. Sei. Proc. 1857, vol. 9, pp. 
119, $ White River (Mio,) deposits in places crown summita of hilla on E. 
gide of the Missouri near mouth of White River. The PTitanotherium bed of 
White River Basin is oldest memb. We have no evidence that any Tert. deposita 
now known in Nebr. are older than Mio. 

F. B. Meek and |, V. Hayden, 1802 (Phila, Acad, Nat. Scl. Proc, vol. 13, pp. 
484). White River group.—White ond lightdrab clays with some sa, 
local layers of Ia, Thicknoas 10004 ft Fossila contain mo brackish-water or 
marine forms, Occurs on Bad Lands of White Hiver, on Niobrara, nnd across 
the country to the Platte. Overlies Fort Union group on North Platte River above 
Fort Laramie [No Fort Union fm. te now ri mixed im vicinity of Fort Larnmie, 
Goshen Co, Wyo. To E. of Fort Laramie the White River group rests on Lanen 
fm, but to NW., In parts of Converse amd Niobrarn. Counties, Wro., the Fort 
Union fm. underlies the White River]  Underlies Loup Fork hoda (Plio.). 

F, B. Meek, 1876 (U. 8, Geol and Geog. Surv. Terr. Mon, f) pp, Ixi-Ixiv), White 
River group.—Moxst. Interesting fm. hecause of great numbers and fine state of 


preservation of mammalian and cheloninn remains. No marine or brackish-water 
retmialns have heen found in it. TE is evidently an extensive fresh-water lacustrine 
deposit. Spreads out over extensive space S, of Mack Hills in Nebr. und extends 
into Colo., NW. corner of Kan*, narrowing rapidly southward after passing into 
those States Overlies Fort Union group uncon. and underlies Pilon Ike deposit 
on Loup Hiver nnd at other pinces In Nebr., the latter filling depressiong in White 
River group, 

In many areas is treated as a group, divided into Brule clay (nbove) and 
Chadron ss, (below). Where not divided is called White River fm 


white River limestone 

Lower Ordovician: Southwestern Missouri. 

A. Winslow, 1894 (Mo. Geol. Surv. vol. 6, pp. 331, 328-240) White River Is Mag. 
]ss. nnd interbedded ssu., 5 or more ft. thick, comprising all of Ozark series in 
SW. Mo. Overlain uucon. by Lower Carbf. 

The 1926 geol. map of Mo. shows that the rocks along White River in 
southern Mo. consist of Jefferson City, Cotter, and Powell. 

Named for White River, SW. Mo, 


TWhite River limestone. 
A nome applied in some early Ind. rept& to Spergen ls. (Mis 
which has been quarried on White River and sold under trade name 
of “White River atone” 


sippiun!, 


Whiterack quartzite, 
Cumbrian or pre-Cambrian: Nova Scotin. 
E, R. Faribault, 1912 (Canada Geol Surv, Summ, Rept, 1911, p. 336) 
White Rock moraine, 
Pleistocene (Wisconsin stage): Northeastern IHlinols, See M. M. Leighton, 


19382 (16th Int, Geol, Cong, Guidebook 26, p. 48, pl, 2). 


Whiterock Bluff shale member (of Santa Margarita formation) 
Miocene (upper): Southern California (Cuyama Valley). 
W. A, English, 1916 (U. S. G. & Boll, 021, pp. 191-215) Whiterock Bluff sh 
memb.—Middle memb. of Santa Margnrita fm Conformably overlies Redrock 
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Canyon ss, Memb, of Santa Margarita fm. and is uncon. orerinin by Morales 
memb, of Santa Margarita. Near Whiterock Bluff, on N. side of Cuyama Valley, it 
consists of not lesa than 1,500 ft. of white “chalky” diatomaceous sh. whieh 
reste (uncon. it is believed) on Monterey group. On S. side of Cuyama Valley 
it consists of interbedded white clay ah., diatomaceous sh., and s&, and apparently 
grades Into underlying 8s, and xh, beds mapped as Afaricopa ah., the line of 
xeparation being drawn at lowest horizon at which Santa Margarita echinoderms 
occur, Three zones of white as. and two zones of ali. are pre ‘it, aggregating 
2,000 to 2,500 ft., of which about one third ts sh 


White Sage formation. 
Tertiary (Eocene?) : Western Utah (Gold Hill district). 


QT. B, Nolan, 19% (U. S. G, S. P. P. 177). «White Sage fm.—Fresh-wnter, rather 
impure, very tine ‘ined lss., zenerally brownish, with basal cgl, 1 to 50 fi. thick, 
containing pebbles of Penn, and Perm, rocks Is everywhere uncon. overlain by 


liayn or recent gravels. Occurs only in NW. part of Gold Hill quad tests on 
Triassic, Perm., and Penn. rocks, Few fossils; of probable Do. age Miy correspond 
to Wassteh or Green River fm, to I 

identical les. Named for White Sag 
mogt southerly outcrops of the fm. 


, both of which nre anid by Reeside to contain 
*Flae (Gold HM quad), which 1s fost W. of 


Whites Bend limestone. 
Silurian (Niagaran): Western "Tennessee 
A. F. Foerste, 1901 (Geol. Soc, Am. Bull. vol, 12, pp. 397, 402), Whites Reed 1s, — 
Overlles South Tunnel bed (Osgood shaly clay) and underlies Newsom (Waldron) 
shaly clay in Teng, Same ns Laurel ls, of Ind. Included in Clifton is. and also 
in Centerville Is, Thickness O to 2475 ft 


Named for Whites Bend, Davidson Co 


Whitesburg limestone. (In Blount group.) 


Lower Ordovician (Chazy): Northeastern ‘Tennessee and western Virginia. 


E. O. Ulrich, 1924 (Tenn. Dept. Bå, Div, Geol, Bull 28, p. 34, and Bull. 31, p. 16). 
[Whitesburg 1s. shown In table as 50 to 600 ft, thick, underlying Athens ah., and 
uncon. overlying Lenoir 1s. in Athens troagh of Tonn., and s» younger than 
Holston marble, Type loc, not stated, ] 

E, O, Ulrich, 1930 (U. S. Nat. Mus. Proc, wol. 70, art, 21 5.2) The term 
Whitesburg ta. has been used hy me for many years and ls now formally proposed 
for the dark crystalline Ia, that at many places In Appelachian Valley 8. of 
Stuunton, Va., underlies the dark cnic. Athena sh. or Ta, At most places bt resis 
on Lenoir Is, but at Lexington and tn the belt that runs along W. base of 
Walker Mtn just E, of Bland, Va., the Holston marble les btw. the Whitesburg 
and the Lenoir. Type loc. is nt and particularly 2 mi, SE, of Whitesburg 
[Hamblen Co.], Tenn, and 1% mi. SW. of Balls Gap, Tenn At lntter place 
it ia 500+ ft, thick and reste on Lenoir, NW. of Whitesburg the fm pinches 
out completely in 2 mi Its fauna. (distinctive) s 


Whiteside granite. 
Late Cnrboniferous (?): Northwestern South Carolina and western North 


rezates about 100 sp 


Carolina. 

A. Keith, 1907 (U, S. G. & Pisgah folio, No, 147, p. 4). Whiteside ovanite.— 
Composed mainly of orthoc : and plagioclase feldspar, quartz, muacowlie, and 
biotite, enumerated in order of importance. Mostly of ne or medium grain, 
One variety I2 marked by a decided flow banding, Intrusive into all rocks in which 
it comes in contact except Trinasic diabase, 


Named for development in cliffs of Whiteside Mtn, Jackson Co, N. C, in 
Cowee quad. 


White Spot sandstone, 
Lower Cambrian: Southeastern Pennsylvania. 
T, P. Lesley, 1892 (24 Pa. Geol Surv, Summ. Minal Rept., vol 1, pp, 105, 168) 


White Spot ss, at Reading, Same ag Chiquea as At the White Spot on mtn 
behind Mending it hns been famous since early settlement of Great Valley. 
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Whitetail conglomerate. 
Tertiary: Central Arizona (Globe region). 
E, L. Ransome, 1003 (U, 8, G. & P. P, 12 Whitetail fm.—WIuviatile deposit, 
usually composed of rather angular fragments of dintuse and Ie, Older than 


Gila cgl, and younger than Globe la 


Named for exposures in Whitetail Guich and Whitetail Spring, Globe quad. 


TWhite Wall sandstone. 

Jurassic (7): Southeastern Utah (San Juan County ) 
B. & Butler, 1020 (U. 8. G. 8. P. P. 111, p. 619) In Abajo (Blue) Mins, San 
Juin Co. Utah, M. R. Thorpe bas described (unpublished ms.) the White Wal 
Sk.. 800 to 400 ft. thick, ns underlying MeXlmo fm. and overlying 75 te 100 ft, 


of slates amd sss, which separate It from Vermilion CUT ss 
A. A. Baker, €, H, Dane, nod J. B. Reeside, Jr.. 1936 (U. 5. G. 5S. FP. P. 183, chart 
opp, p. 86), show this gx. to be Navajo aa 


Whitewater formation. (In Richmond zroup.) 
Upper Ordovician: Southeastern Indiana and southwestern Ohio. 


J, M. Nickles, 1902 (Am, Geol, voL 32, pp. 208, 218) Whitewater or Homotrypa 
worthent bedg—"hinbedded 1s. and sb. usually brownish or yellowish but at 
»ome localities bluish, presenting roughish concretionary, nodular appearance 
Thickness 45 to 50 ft Underisin by Liberty or Strophomena planumbona beda 


and overioin by Madison [Salada] fm., all included in Richmond group. 

Rome more recent repts describe Saluda ns n wedge in lower part of 
Whitewater fm. (see Saluda is.), and detine Whitewater as resting on 
Liberty fm.. but most geologists, including U. S. Geol Survey, still 
(reat the Saluda deposits as a distinct fm. 

J. J. Wolford, 1030 (Oblo Jour, 8ej,, vol, 30, No, 5, p. 304) Hase of Turkey Track 
ls. layer has been designated by Dr. Geo. M. Austin as plane of division btw. 
Whitewater and Liberty fms, in SW. Ohio 


Named for Whitewater Hiver, at Richmond, Ind. 
Whitewnter series. 

Pre-Cambrian (Huronian) : Ontario 

W, H. Colline, 1918 (12th Int. Geol, Cong, Canada, advance copy, pp. 5, T). 
Whitewater Creek rhyolite. 

Tertiary: Mogollon district, New Mexico. 


7 (U. & @ S. Mull. 787) Light purple; brenks w 


Hf, G. Ferguson, 19 ith platy 
fracture Several flows and beds of white tuf mark periods of explosive activity 


Thickness 7002- ft. Oldest fm. in dist 
Named for exposures in steep eanyons along lower reaches of Whitewater 


and Mineral Creeks, Mogollon dist. 


Whitewood limestone. 
Upper Ordovician (pre-Richmond): Western South Dakota and northeast- 
orn Wyoming 
N, H. Darton, 1904 (Geol, Soc. Am. Bull., vol. 15, p. 383). Whitewood I2.—Massive 
but?! Is, 0 to NO ft, thick, of Ord. age, underlying Englewood ls. and overlying 
Deadwood fm. in Black Hille uplift. 
Named for exposures in Whitewood Canyon, below Deadwood, 8. Dak 
See 1990 entry under Deadwood fm., for suggested redetinition. 
Whitian series, 
A term used by C. [R.] Keyes instead of Witte River group of other 
geologists. 
Whiting sand. 
A subsurface sand, of Penn. age, in central northern Okla.. which is corre- 
lated with Cleveland sand and with part of Nowata sh 
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Whitingham schist, 

Upper Cambrinn (?): Southeastern Vermont (Windham County). 

Geo, D. Hubbard, 1024 (14th Rept. Vt. State Geol, pp, 276-278 and map) Whiting 
ham schist,—Quartz-biotite schist with calcite: nearly half the rock is quart? 
in small even grains, and nearly half is even-trained biotite, Calcite occurs in 
crystals in many parts of the rock, Is believed to be of sed. origin. Thickness 
40 to more than 100 ft, Immediately overlies Sherman marble, with gradation 
from the marble to the schist through several ft. of rock.  Underlies Heartwell- 
ville schist, into whieh it passes through a transition zone 5 to 20 ft. thick 
Assigned to Ord. through correlation of associated fms. with those of Mass 

Named for exposures in Whitingham Twp, Windham Co 

E. J. Foyles and €, H. Richardson, 1929 (16th Rept. Vt. State Geol., table 
opp. p. 288), assigned this fm, to Upper Camb,, but without discussion 


Whitlash sands. 
Three sands called Whitiash have been recognized in Blackleaf sandy memb, 
of Colorado sh, in Whitlash dome, central northern Mont., as follows 
(1) First Whitlash send (10 to 40 ft. thick), lying 430 ft. below top of 
the Blackleaf; (2) Second Whitlash sand (5 to 40 ft, thick), lying 220 ft. 
lower; nnd (3) Third Whitlash sand (0 to 35 ft. thick), lying 100— fr. 


lower 


Whitmores Ferry amphibolite, 
Name applied by B. K. Emerson (U. S. G. S. Mon. 29, 1898, pp. 190, 104) to 
a bed of dark amphibolite that crops out in midst of Trinssic shales at 
Whitmores Ferry, in North Sunderland, Old Hampshire Co., Mass. 


Whitney sand. 
A subsurface sand, of Perm. age and 10 ft, thick, in central northern Okla 
In Garber pool, Garfield Co., it is reported to lie at S00 ft. depth, the 
Kisner sand at 700 ft., and the Hoy sand at 1,100 ft. 


Whitsett limestone lentils (in Myrtle formation). 
Lower Cretaceous: Southwestern Oregon (Roseburg quadrangle) 
J. S. Diller, 1898 [I 8. G, 8, Roseburg folio, No. 40) Whitsett te, lentile— 
Variegated gray and red foraminiferal le and marble interbedded In Myrtle fm 
One of lentils, 60 ft, thick, occurs near J. H. Whitsett’s, secs. 14 and 15, T. 28 
&., R. 5 W. 


+Whitsett beds. 

Oligocene (?) and Eocene: Southwestern Texas coastal plain. 

E. T. Dumble, 1924 (A. A. P. G. Buil, vol. S, pp. 424-496), Whitsett bêedt—Green 
jsh-rray and yellow waxy or carbonmceous clays and sandy cliys, with some of 
chocolate color, interbedded with yellow, gray, pink, and brown sands; beda of 
voleanie ash occur. The fm, is characterized by opalived wood and chaleedony ; 
aragonite is common; dark septarial concretions occur throughout, Uncon. under 
He Frio group and uncon. overlie and overlap true Payette s, but were included 
in Fayette ss. as detined by writer. [These beds were Included in Frio clay as 
mapped by A. Deussen in U. 8. G. S. P. P. 120.] 

Exposed S. of town of Whitsett, Live Oak Co, southern Tex. but town fs 
built on Fayette ss. 

This name was in 1020 discarded by U. S. Geol. Survey for its publications, 
the upper part having been included in Frio clay as mapped by Deussen 
iu U. S. G. S. P. P. 126, and the lower part being the upper part of Fay 
ette ss. (See J, Gardner and A, C, Trowbridge, A. A. P. G. Bull, vol 
15, 1931, No. 4, p. 470.) 

EF. B. Plummer, 1933 (Univ. Tex, Bull pp. 530, 680, 655, 8686-887, 604, 695, 

606), Whitsett memb Upper memb, of Fuyetre fm. (Jackson Bocenc) Delinitely 
limited at top of McElroy or Lipan memb, of Fayette and overlain by 


base by 


A, 
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Frio or Catahoula fms. [He restricted McElroy memb. to eastern Tex, and Lipan 
memb, to central and southern Tex.] 


. €, Ellisor, 1933 (^. A, P. G. Bull, voL 17, No. 11, pp. 1810-4). Whitsett fm— 


Upper third of Jackson group. Includes all beds from top of Manning beds of 
McElroy fm, to base of Frio; therefore it includes Lipan beds and overlying Whit- 
Bett beds of Dumble, Unfortunately Dumble did not give type Ioc. for his Whitsett 
beds. The section he described in 1902, in bluff 90 ft. hich on E, bank of Atascosa 
River, nvüar Whitsett's house In sec. 48, Reifert & Forbese 109-acre tract of Juun 
Ifouligan survey, is included within Whitsett fm. (in Dubose zone) as is here 
used, and is selected by writer for type loe, of Whitsett fm. The fm. varies in 
litholovic character across the Stute, and cnn be divided on the surface into 
lithologie as well as paleontologic zones. In SW, Tex, these zones have been 
named (descending): Olmos sand, Fashing clays, Calliham sand, Dubose sands 
and sh, Stones Switeh sand, Falls City sh., and Dilworth sand. In E, Tex, the 
zones below Calliham sand have heen named Glendale beds, Mitehell'a. Ne rry beda, 
and Diheorth sand, Jackson group of southern Tex. is here divided into (descend- 
ing) Whitectt fm., McElroy fm., and Cadell fm., which are— Fayette fm, of U. 8. 
Geol, Survey. 


se 


. Dengsen, 1934. [See Deussen 1934 entry under Fayette ss.) 
, Dex n nnd E. W. K. Andrau, 1 . [See 1936 entry under Fayette ss.) 
,C. Renick, 1996 (Univ, Tex, Bull, 3619, table opp. p. 17 and pp. 43-55), restricted 


Whitsett fin. to beds above his expanded Manning fm. and below Catahonln ss., and 
defined it aa consisting of 75 to 132 ft. of erosgE-bedded sand and ss, interbedded 
with some tuffaceous sh, and containing opalized logs and fossil leaves, In Brazos 
Co. contains flne sandy tuff beds. Is mostly nonmarine but contains a few marine 
lentils in Payette and Gonzales Counties. His restricted Whitsett fm, is placed 0 
to 25 ft. above his Yuma ss., which he states may possibly be same as ‘Dilworth 
sand of Ellisor, but whieh he places 25 to 40 ft. above the Dilworth,  Ellisor 
treated Dilworth sand as basal memb, of Whitsett. 

C. EMisor, 1956 (Gulf conet oil fields, A, A. P. G., pp, 475, 487), continued to 
apply Whitsett fm, to all beds from base of Dilworth sand up to base of the 
Vicksburg, nnd divided it Into (descending) Olmos sand, Pushing clays, Calliham 
sand, Dubose sands and clays, Stone's Switch sand, Falls City shales, and Dilworth 
sand. 


Whittlesey, 
Name applied to a glacial Inke, of Plelst, age, in Great Lakes region, (See 


U. S. G. S. Mon. 58, 1915, p. 409.) 


Whitwell shale. (In Lee group.) 
Pennsylvanian (lower Pottsville) : Central Tennessee. 


c 


Ww 


^utts and W. A, Nelson, 1925 (Tenn, Geol Surv, Bull. 38D, pl. 4 and p. 7). 
Whitwell sh—Dark-colored sh., partly clayey and partly sandy, containing some 
thin sa. Inyers, ond two, possibly three, coal beds, including Sewanee coal at base. 
Thickness 75 to 100 fi. Overlies Sewance cgl. Underlies Bonair ss. Named for 
Whitwell mines near Whitwell, Marlon Co., where the main Sewanee coal hag long 
been mined. 

A. Nelson (Tenn, Geol, Surv, Bull. 324, pp. 48, 49, 1925) gave thickness of 50 to 
115 ft, and on p. 25 of Bull. 33C a thickness of 0 to 70 ft. in Herbert Domain. 


Q1Whyte formation. 
Lower Cumbrian; Alberta, 


D. Walcott, 1908 (Canadian Alpine Jour. wol, 1, pp. 240-242), Lower Camb. of 
Mount Stephen divided into Whyte fm. (above) and St. Piran fm. (below). The 
Whyte fm. consists of (descending): (1) Thin-bedded biuish-black and gray fos 
siliferous 13., 8 ft. ; (2) gray siliceous sh. with toterbedded gray fossiliferous Is. in 
layers 55 In, to 2 ft. thick in upper part, 108 ft,; (3) thin-bedded compact, hand 
dark bluish-gray Is. with a little interbedded gray siliceous sh, and a few beds of 
coarser gray ls, 6 to 10 in. thick, 52 ft.; (4) brownlsh-gray qtxitie së, in layers 
2 to 4 in, thick, 22 ft. ; (5) gray siliceous sh.. 102 ft. ; (0) blulsh.black and uray 
ls.. 18 ft. [Fossils from all members listed.]  Underlies Cathedral fm, (Middle 
Camb.). [Derivation of name not indicated.) 

D. Walcott, 1008 (Smithsonian Mise, Coll, vol D3, No. 1804), applied Afount 
Whyte fm, to the Lower Camb. tm. underlying Cathedral fm. In Alberta and B Cy 
Which is the name in current wae, 
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Wichita formation (also Wichita group). 

Permian (early): Northern and central Texas and western Oklahoma. 

E. T. Domble and W. F. Cummins, 1890 (Tex. Geol. Surv, lat Ann. Rept., pl. 3, pp. 
Ixix und 188). Wichita beds.—Fossiliferous red, gray, and variegated massiv nid 
shaly sss. and sandy shales, red and bluish clays, and a peculiar cgl, the sss. and 
sandy shales often containing large oval concretions, the ess, often ripple-marked 
und in places cross-bedded, Underlle Clear Fork beds and overlie Coleman-Albany 
series of the Coal Measures. [Misinterpretation, See below.] 

W. F, Cummins, 1891 (Tes. Geol. Surv. 2d Ann. Rept, pp. 361, 373, 400-402). Permian 
of NW. Tex. divided into (descending) Double Mtn beds, Clear Fork beds, and 
Wichita beds. The Wichita consists of ses, clay beds, amd a peculiar egl. There 
are no lss, from top to bottom, The sss. are of various colors; the clays are red 
and bluish. Iron concretions occur in the red clays. The cgl. is composed of 
clay, or clay ironstone, in a ferruginous matrix. The Wichita beds do not exten 
S. of Bruzos River, They are heaviest along Big Wichita River, where they attain 
thickness of 2,000-- ft. [In table on p. 361 the Wichita is shown as resting on 
“Albany beds," and the "Albany" is excluded from Perm. In table on p, 373 the 
Wichita of northern fled (1,800 ft. thick) is shown ns contemp. with "Albany 
beda” of central field (1,180 ft. thick), and the "Albany" is included |n Perm.] 
“The Albany beds nol occurring N. of Brazos River, the Wichita beds rest directly 
upon and are conformable with Cisco beds." 

W. F. Cummins, 18902 (Tex. Geol. Surv. 4th Ann. Rept, pt. 1, btw. pp. 222-232), 
stated that Wichita “may be a different phase of the Albany." 

E. T. Dumble, 1807 (Tex. Acad. Sci, Trans., vol. 2, pp. 93-98), “Wichita and Albany 
are simply different facies of the same beds,” and they rest on Cisco fm. [This is 
present generally accepted opinion, and “Albany” has been discarded by U. 5 Geol 
Survey. 1n Okla. the Wichita rests on Pontotoc group.) 

Some geologists include Arroyo fm, of Beede and Waite in Clear Fork 
group, but Beede, Waite, and Wrather include it in Wichita group. The 
U. S. Geol. Survey includes it in Clear Fork group. E. H. Sellards, 1933 
(Univ. Tex. Bull, 3232) transferred Putnam and Moran fms. from Cisco 
group (Penn.) to overlying Wichita group, and this transfer has been 
adopted by U. S. Geol, Survey, 

Named for Wichita River and Wichita Co. Tex. 


"Wichita conglomerate. (In Clear Fork formation.) 

Permian: Central northern Texas. 

E. C. Case, 1907 (Am. Mus, Nat. Hist. Bull. pp, 602-004), Wichita cgl.—Hard 
pebbly cgl. 6 in, to 1 ft. thick, nonfossiliferous, varying in color from dark to 
light but through moet of its extent is vof deep purplish-red color. Underlica 
massive ss, in places 100 ft. thick, of red and brilliant shades of orange, yellow, 
and bine eolors. Overlies 20 to 30 ft. of gray and red clay filled with concre- 
tions. Included near top of Clear Fork div, of Big Wichita River region, 


Named for Big Wichita River, near Seymour-Vernon road, Baylor Co. 


Wichitan series 
A provineial series term applied by C. [R.] Keyes to late Carbf. rocks of 
Tex. region that correspond to his Oklahoman series. (See Pan-Am. Geol., 
voL 49, pp. 130, 183, 1925.) In 1952 (Pan-Am. Geol, vol. 57, p. 255) he 
showed Wichitan as younger than his Oklnhoman, and as covering 
Wichita fm. only. 


Wickcliff sandstone. (In Chester group.) 
Mississippian: Southern Indiana and western central Kentucky. 
C. A. Malott, 1925 (Ind. Acnd. Sei Proc, vol 34, pp. 108-132).  Wickelff sa —A 
»&, ranging in thickness from a few ft. to max. of 35 or 40 ft, that occurs in 
the shales above Tar Springs ss, and below Siberia Is. in Perry and Crawford 
Counties, Ind., also at Bufalo Wallow, Breckinridge Co., Ky. It is usually bedded 
and very hard or qtzitic where its thickness is but a few ft.; where ita thickness 
exceeds 10 or 15 ft. it is usually quite massive and often lnminated or cross 
bedded. Well developed along Middle Pork of Anderson Creek above Bristow to 
Doolittle, in Perry Co * also along Anderson Creek northward from mouth of 
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Sigler Creek and N. of Southern Railway and S, of Patoka River Probably docs 
not extend beyond Patoka Hiver. Top lies about 35 ft. below Siberia ls, and 
hase ig separated from underlying Tar Springs ss. by sh. usually 50 to 60 ft. 
thick but varying in thickness from 20 to over 100 fr. Belongs to upper Chester 


Named for good exposures in ravines about Wickcliff, Crawford Co., Ind, 


tWicker formation, 
Pliocene: Florida. 
H. F. Osborn, 1907 (Am, Mus, Nat Hist, Boll., vol. 28, pl, opp. p. 249). [Evidently 
a misprint for Archer fm., because on p. 251 author uses Archer fm. for Plo 
of Fla, Latter name is now replaced by Alachua fm., the older term.] 


Wickett oolitic zone. 
A subsurface oil-producing zone in upper part of Trinity group (of Comanche 
age) of Bellevue dist, Bossier Parish, La., and Pine Island dist, Caddo 
"arish, La. Lies higher than Dillon oolitie zone. 


Wicomico formation. (Of Columbia group.) 
Pleistocene: Atlantic Coastal Plain from Delaware to Florida. 


nO 


G. B, Shattuck, 1901 (Johns Hopkins Univ. Circ, vol 20, No. 152, pp. 73-75). 
Wicomico fm—What has just been said regarding the materials whieh enter 
Into underlying Sunderland fm. applies equally well to those comprising Wicomico 
terrace, except that iL possesses perhaps a larger proportion of sand and loam 
derived from ite subterrane In southern Md, the base of Wicomico terrace lies 
nt about 40 or 50 Tt. nnd the top, where it borders its ancient sea eliff, at about 
90 fi Wicomico River, In St, Marya and Charles Counties, suzgested the name 
for this tim Separated from underlying Sunderland fm. and from overlying Talbot 
fm. by erosion uncon. Is middle fm. of Columbia group. 

G. B. Shattuck, 1902 (Md. Geol Surv, Cecil Co. Rept, pp. 171+.) Wicomico 
fm—Clays, loam, sands, and gravels, 0 to TO+ ft. thick. Terrace and off-shore 
deposits. Older than Talbot fm., which extends from tide to 30 or 40 ft, and 

r than Sunderland fm Ocevuples entire surface of Eastern Shore of Md 


young 


above or 40 ft. and is developed as n terrace, usually a mile or more wide. 
Its limits are btw. 00 and 100 ft, and $0 and 40 ft. 

C, W, Cooke, 1981 (Wash. Acad. Seb Jour, vol, 21, Dec. 19), restricted Talbot fm. 
to deposits on 40-foot level (Talbot terrace), restricted Wicomico fm, to deposita 
on 100-foot level (Wicomico terrace), and recognized aa a distinct fm. tbe deposits 
on TO-foot level (PVenholoway terrace). The deposits on T7O-foot level were not 
then given a distinct fm. name, but are now known as Penholoway fm, They 
have heretofore heen ineluded in Wicomico fm, to N. nnd in tChownn fm. to 8. 
These rstrieted. definitions have been adopted by U. S. Geol. Survey. 


The terrace fms. of the Columbia group (including the Wicomico) now 
recognized by Cooke from Del. to southern Ga, and probably into Fla. are 
enumerated herein under Columbia group, 


Widder beds. 
Devonian: Ontario. 
C, R, Stauffer, 1915 (Canada Geol. Surv, Mem, 84, p. 10) 


Wier sand, 
See Weir sand, the correct spelling of this subsurface sand. 


Wigdon sand, 
A subsurface sand, of Penn. age, in Henryetta dist., central eastern Okla., 
lying lower than so-enlled Calvin sand and higher than Oswego lime 


Wigwam formation. 
Pre-Cambrian: Southern British Columbia and northwestern Montana 
(Galton Range), 
R. A, Daly, 1012 (Canada Geol. Surv.. Dept, Mines, Mem, 38, maps 2, 3,4). Wigwam 
[m,—'Tbin- to thick-bedded red ss, and metarzillite, {Wigwam River is on map 2, 
and the fm, appears to be exposed on it.] 
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R. A, Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol. 2, pp. 103. 178). 


Chiefly red or brownish-red sss, and metargillite, 1,200 ft, thick, Conformably 
underlies Siyeh fm. and overlies MacDonald fm. Named for river 


Wilbarger Creek bed. (In Strawn formation.) 
Pennsylvanian: Central Texas, 
N. F. Drake, 1893 (Tex, Geol. Surv. 4th Ann. Rept., pt. 1, pp. 374, 394). Wildarger 
Oreok bed.—Ss., 15 to 200 ft. thick, In places very massive. Memb, of Strawn div. 
Underlies Comanche Creek bed and overlies Buffalo Creek bed. 


Named for Wilbarger Creek, San Saba Oo, 


Wilberns formation. 

Upper Cambrian: Central Texas. 

S, Paige, 1911 (U. 8. G. S. Bull. 450, y. 23), Wilberns fm.—tl4s. and shales, the 
shales occupying approx, upper third of fm., 170 to 220 ft. thick. Overlies Cap 
Mtn fm. and underlies Ellenburger Is. without any detected uncon. 

S, Paige, 1912 (U. 8. G. S, Llano-Burnet folio, No, 183). [Same definition as above 
For faunal subdivisions of Wilberns fm, and Ellenburger Is and for inconstant 
Ddy btw. the two fms. as mapped, see C. L. Dake and J. Bridge, Geol, Sec, Am 
Bull., vol. 43, pp. 725-748, 1932] 


Named for Wilberns Glen, Llano Co, 


TWilbraham gneiss, 

Late Carboniferous or post-Carboniferous: Southern central Massachusetts. 

H. E. Gregory, 1206 (Conn. Geol, and Nat. Hist. Surv. Bull, 6, p. 116), stated that 
Glastonbury granite gneiss of Conn, extends into Mass, and is= Willraham gneiss 
of Emerson. B. K. Emerson stated (letter dated Oct, 1, 1914) he never published 
Wilbraham, Gregory is of opinion he took the name from Emerson's notebooks. 
Emerson (U. & G. S. Bull. 507, 1917) mapped the extension of Glastonbury granite 
gnelss In Mass, across Wilbraham Twp, 45 Monson granodiorite, 


Wilbur tuf? lentils. 

Eocene: Southwestern Oregon (Roseburg quadrangle). 

J. 8. Diller, 1898 (U. S. G. 8. Roseburg folio, No. 49). Wilbur tuff lentile,—Chiefly 
volcanic material with some calc., siliceous, and organic sediments, interstratifled 
with Umpqua fm. Of small thickness and extent. Occurs in patches, Been 
traced from 2 mi, W. of Wilbur to Cnlapooya, a distance of 13+ mi. 

R. Arnold and H. Hannibal, 1913 (Am. Phil. Soc, Proc, vol, 52), Wilbur tuff is n 
lithologie phase of the Arago. 


Wilbur limestone member (of Salina formation). 

Silurian: Eastern New York. 

J. M. Clarke, 1908 (N. Y. State Mus. Bull. 69, pp. 855-807). Wilbur te. is note» typl. 
cal or Schoharie Co. Cobleskill, but its fauna carries a much stronger impress of 
Niagaran mre, We are compelled, for purposes of correlation E. and W., to 
designate this bed by a distinctive term and shall call it Wilbur le, Underlies 
waterlimes of considerable thickness [in Hdb, 19, 1903, Clarke called these Sulina 
waterlime], and overlies soft gray Salina shales. [On a later page of Bull. 60 
C, A, Hartnazel gave thickness of Wilbur ls, as 8 ft., and stated that jt has also 
been erroneously called “Coraline 15," In that bull it was described as dark 
argil, 1s.] 

€. A. Hartnagcl, 1905 (N. Y. State Mus, Bull, 80, pp. 342-357). Wilbur I&, fòs- 
siliferous band of shaly Is., underlying Rosendale cement and overlying Minnewater 
qtuzites, all of which are included in Salina beds, 


In 1912 (Md. Geol. Surv. Lower Dev, voL) C, K. Swartz, C. Schuchert, 
und C. S, Prosser classified Wilbur ls. as Lower Dev.; but present N. Y. 
State Geol. Survey includes it in Salina (Sil). (See W, Goldring, N. Y. 
State Mus. Hdb, 10, p. 343.) 

Named for exposures at Wilbur, Ulster Co. 

See also under Bertie ls. memb. 
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Wilbur zone, 
A petroliferous zone, about 200 ft. thick, lying 1,000 ft. below top of Fer. 
nando group in Long Beach field, Los Angeles Basin, Calif, 


Wilburton group, 

Pennsylvanian: Kansas and Oklahoma. 

R. C, Moore, 1931 (Kans, Geol. Soc, Sth Ann, Field Conf, Guidebook, correlation 
chart). Does Moines series is divided into 2 uncon. groups, Okmulgee group (above? 
and Wilburtom group (below), Latter includes MeAlester fm., Hartshorne 98, and 
Atoka fm. nnd equity. rocks in Kans., Mo, and Nebr., [Derivation of name not 
stated. Not used in 1982 or later classifientiong of R. €. Moore up to and in- 
eluding Kana. Geol, Surv, Bull. 22, Aug, 31, 1936.) 


Wilcox group. 

Eocene (lower): Gulf Coastal Plain from Georgian to southern Texas, in- 
clusive, also southeastern Missouri, western Tennessee and Kentucky, and 
southwestern Illinois. 

The term Wilcox, as the geographie name to replace the nongeographic 
term "Lignitic" in its typical region (Aln. nnd Mis«), was formally 
adopted by U. 8. Geol, Survey March 22, 1005, in connection with repts 
then in preparation on geology and underground water resources of Miss, 
(under supervision of E. C. Eckel) and Ala. (by E. A, Smith). This 
name was selected after correspondence (by E. ©. Bekel) with the 
State Geologist of Ala, (E. A. Smith), and type loc. was specifically 
stated in the records to be Wilcox Co. Ala, “which affords good ex- 
posures of the entire ‘Lignitic’ section,” At the time the name Wilco was 
adopted the Survey also had in course of preparation (by A. C, Venteh) n 
rept (U. S. G. S. P. P. 46) on geology and underground water resources of 
La. nnd northern Ark., and it was decided that if the author of that rept 
was unwilling to correlate the 7Lignitic of that area with the typica 
TLignitie of Ala., the name Satine would be acceptable W, of Miss. 
River. On April 2, 1906, the mss. for U. S. G. S. W. S. P. 159 (under- 
ground water resources of Miss, by A, F. Crider nnd L, C, Johnson) 
nnd U. S, G. S. Bull 288 (Geology and mineral resources of Miss., by 
A, F. Crider) were sent to the Govt. Ptg Office. The gool. map in 
both repts is by E. C, Eckel and A, F. Crider. The bulletin contains 
nn introduction by Eckel and the W. S. P. states that the work was 
nnder the supervision of Eckel and M, L, Fuller. 

The W. S. P. was completed nnd delivered Aug. 20, 1906, and the Bull. was 
delivered Sept. 25, 1906. E. A. Smith's rept was published by Ala. Geol. 
Surv. in 1907. 

A. F. Crider and L, C. Johnson, 1906 (U. S. G. S, W. S. P. 159, pp. 5, 9). Wilcoz ftm.— 
caled Lignitie by Hilgard, but that is not a locality name. Has also been enlled 
LaGrange, but LaGrange of Safford included present Lafayette and portions of the 
Cret. and has been discarded, The name Wilcox was first given in some unpub- 
lished work by E. A. Smith, State Geologist of Ala., for renson that typical strata 
of former Lignitic of Hilgard are exposed at Wilcox, Ala. [This Is a misappre- 
hension, because the U. 8. G. S. records distinctly state that the fm. was named for 
Wilcox Co.] The name has been adopted by U. S. Geol, Survey to include the com 
plex mass of sands, clays, lignltes, marla, etc., btw. Porters Creek clays below and 
Tallahatta bubrstone (of Claiborne group) above. ‘Thickness (est. from width of 
outcrop) 750 to 800 ft. [The records of U. S. Geol. Survey do not contain any ref- 
erence to a town of Wilcox, Aln.. but specifically state that the type loc. is Wilcox 
Co. The 1018 and 1931 Rand McNally atlases, however, show n small town of 
that name in Conecuh Co. (S. of Wileox Co.), about 1 mi. NE. of Gregville, but it 
is on Citronelle fm. (Plio.) of 1020 Ala. geol. map.) 

A, F, Crider, 1906 (U. S. G, 8, Bull, 283, pp. 7, 25-28). Wileow fm—Originally 
named Lígnitiec by Hilgard and termed Lagrange Wy Safford. A recent decision 
of the committee on nomenclature of the United States Geological Survey hus sub 
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stituted the name Wileor, which is that of a locality in Alabama where the fm 
is typically exposed. [Defined by Crider as underlying Tallahatta bubretone of 
Claiborne group and overlying Porters Creek clay (of Midway group?.] 

Since its introduction the name Wilcom has been the generally accepted 
designation for the deposits overlying the Midway and underlying the 
Claiborne in the Gulf Coastal Plain, and has been used In more than 100 
repts. 

H. V. Howe, 1033 (A. A. P. G. Boll., vol. 17, No. 6, pp. 617-621), proposed the re 
vival of Sabine group and the abandonment of Wileor group. 

A, I’. Crider, 1933 (A. A. P. G. Bull, vol. 17, pp. 654-655). Dr. Howe has pointed 
out two objections to use of Wileor. These are (1) lack of priority, and (2) better 
type Joc, of Sabine, In Wilcox Co., Aln., the present type loc. for what has been 
colled "Lignitic" by Hilgard and Smith, the entire Wilcox group as then known 
is exposed. Veatch recognized the type section tn Ala, as belme all that could be 
wished for and udmitted the Sabine section occupies same relative position as Alan. 
section. The faunal assemblage of the Liznitle was well known, and he added 
nothing new to this phase of the fm. and there was nothing new added to the 
nearshore deposits. All that Veatch ever claimed for the name Sabine was that 
it was same as the old term JLignitie My description of type section of the 
Wilcox mmy not have been as clenr and complete as it should have heen, but it was 
not the fnult of the type loc. It does not seem justifiable, at this Jate date, to 
change the name of Wilcox to Sabine because of better type loc. of Intter. Recent 
drill cores, far down the dip from the outerop of rhe Wilcox, show that only n 
small part of the Wilcox is exposed at Surface from Ala, to "Tex, Approx 1,700 
ft. of Wilcox has been recognized in a well in southern Ala. and in wells drilled 
far down the dip of Sabine uplift, while Veatch places thickness of fm, at his type 
loc, ax only 900 ft. New beds come in down the dip from the outerop, so that the 
Wilcox, far down the dip, differs more from what it is at Veatch’ type loc, than the 
original Lignitic in Ala. difera from Veatch’s type loc. of the Sabine 1n La In 
all of the Hterature since 1006 the type loc of the Wilcox has been referred to 
Wilcox Co, Ala. There has been no contusion in minds of geologie Writers on this 
point. If the question of subatitution of name Sabine for Wlcom is to be considered 
nt this I3te date, after the nime Wilcox has been In general use in the literature of 
all the States where the fm. ia exposed at the surface, in U. 8, G. &. publications 
ind in foreign publications, let it be on priority alone and not because of better 
type loc, of Sabine, 


In Ala, Miss, western Tenn, western Ky. and southern IL the Wilcox 
deposits are now treated as a group. In Ala. they are divided into (de 
scending) Hatehetigbee, Bashi, Tusenhoma, Nanafalla, and Ackerman 
fms. The 1926 geol. map of Ala, shows that the Hatehetigbee, Bashi, 
Tuscahoma, and Nanafalia fms. are all present in Wilcox Co, The 
Ackerman fm. of Miss, has been identified by C, W. Cooke as extending 
a short distance into Ala. In Miss. the Wilcox is divided inté (descend- 
ing) Hatchetigbee (to E. and contemp, Grenada to N.), Bashi, Holly 
Springs, and Ackerman fms. In SW. Tex. the deposits formerly assigned 
to the Wileox have been divided into (descending) Bigford, Carrizo, and 
Indio fms, but the Bigford and Carrizo are now generally assigned to 
Claiborne group. In western Tenn. and Ky. the Wilcox group is rep 
resented by Grenada fm. and Holly Springs sand. The Wileox contains 
deposits of both marine and nonmarine origin. The following thicknesses 
of Wilcox group have been given: Ala.. 600 ft.; Miss, 1485 ft.: western 
Tenn, 600 ft.; La. 1,000 ft; Tex, 950 to 3,000 ft. (in wells). The 
name Wilcox group is the welbestablished name of this geoL unit, having 
been used in more than 100 repts on the Constal Plain States, while 
Sabine has been used in only 9 repts (the last in 1920), and in 1920 the 
name was adopted by the Canadians for a Camb, fm. of E. C. 

See also under Sabine fmt 

Named for extensive development in Wilcox Co, Aln, See 19% gool, map of 

Ala. 
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Wilcox sand, 
A term that has been variously applied to subsurface Ord, sands in Okla 
» He in approx. position of Tyner fm. and by 


other geologists to lie in upper part of Simpson fm, In U. 8. G. 8. Tahte 


said by some geologists te 


quah folio (No. 122) the sand was included in upper part of typical 
Tyner fm. ns mapped. lt was named for H. F. Wilcox, who drilled the 
first well to it In a pool about 6 mi. W. of Beggs, in NW. part of Okinul- 
ree Co. The Wileox pool was named for the sand. The terms “First 
Wilcox sand" and "Second Wilcox sand" have also been applied to sands 
in approx. this strat. position. It was originally called “deep sand.” 


Wildent series, 

Pilocene: Northern Californian (Humboldt County, along the const to 
Eureka). 

A. C. Lawson, 1894 (Calif. Unie. Pub, Dept. Geol, Hull, vol. 1, pp. 255-2631 Wild 
eat serien.—Evenly hedded yellow and brown clays, silty clay ahales, sandy clays, 
orgill, sands, compact yellow ass, and pebbly cele, 4,000 ft, thick Contain Pio, 
fossils amd are correlnted with Merced fm The region occupied by the terrane iw 
commonly known to the people of Humboldt Co. aa the "Wild-ent Country,"  Oecu 
pies large part of Humboldt Co. to N. of Bear River Ridge and E. of Humboldt 
Bay. and ia also doubtless extensively developed |n coastal region N. of Eureka. 


TWild Cat coquinite. 
Upper Devonian or Mis 


Northwestern Pennsylvania (McKean County). 

K. E. Caster, 1923 (Geol, Soc, Am. Bull, vol. 44, No. 1, p, 203) Oswayo sb. memb 
of Riceville fm. [restricted], Dev., includes Wild Cat coquinite, [AIL] 

K. E. Caster, 1924. (Bulls. Am, Pal, vol, 21, No, 71, p. 861), replaced bis Wild Cat 
coquinite with Rovetone coquint!e memb., which he excluded from Oswayo eh, memb 
On p. 97 he stated that Ropystone coquinite zone is wel] shown on Wild Cat Creek 
nt Ludlow, McKean Co, Pa Assigned to Dev, 


The U. S, Geol. Survey classifies Oswayo fm. as Dev, or Carbf. 


Wild Cat Mountain conglomerate. 
Pennsylvanian: Southeastern Kentucky. 


€, J. Norwood, 1877 (Kv. Geol. Surv., 2d 
Wild Cat Mountain opt Soft, disinver 


"er, vol 2, pt. 6, btw. pp. 201 and 243). 
ating pink, drab, and light-colored con 
zlomerated ss, 20 to 120-4 ft. thick. Forms top of Wild Cnt Mtn and extends to 
bills around London, which It covers, 


Wildhorse limestone, (In Nelagoney formation.) 
Pennsylvanian: Central northern Oklahoma (Osage County) 


, 1018 (A, A, P. G, Bull, vol, 2, pp. 121-122), Wild Morao to Most 
conspleuous outerop 1s tn W, hal! of T, 22 N. R 10 E, and it forms a good marker 
mm well logs nround Hominy, where it le 5 to 40 ft. thick North of 'T. 23 N. it Ia 
either very thin or absent, although ita position te indicated by a massive ux. 
which ia believed to be that exposed at Quapaw. In many plac 


P, C. Groene 


s the base of this 
tand is extremely coarse, containing pebbjes up to 4% 1n. dium. The section above 
Quapaw ss, contains no wellanorke!l beds for about 200 ft. Assigned to Penn 
Lies about 220 ft. below Rock Creek Ia, and from 80 to 125 ft, above Bull Creek le 
in eastern. Osage Co [Type loc. not stated] 

H. T. Beekwith, 1928 (Okla. Geol, Surv. Bull. 40T, p. 24) Wildhorse ls, (lentil) 
memd—Yollowish to lighteray very fossiliferous is, mody and rather soft where 
thin, but a bard, nearly pure Is, 1n ite thickest part Thickness 1 ft. or less at N 
end of its outerop to 20 ft. in thickest part. Most of following dat» obtained 
from It. H, Wood (personal communication) : Its most northerly outerop is in the 
shales Diw. top of Blghenrt as. and base of Fourmile ges, in sec, 27, T. |. R. I0 E 
where It occurs ne a thin yellowish sandy le 'Thickens rapidly to S. to 20 ft. in 
cliflike esearpments on eath side of Hominy Crock Valley in NW. part of (T. 22 N, 
R. 10 E To 8, in T. 21 N. R 10 E, it thins, becomes very sandy locally, nnd 
finally disappears or merges with overlying ss. Near N, end of its outcrop it lios 
S0 to 50 ft. below top of overlying ahales. To S., aa it thickens, the overlying shales 
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gradually pinch out, and in T. 22 N., R. 10 E., the overlying 388. lie close to or 
directly upon the ls. Included in Nelagoney fm. It is possible it lies at nearly 
same horizon us Labadie Is 


Wildhorse sandstone, 

Permian: Central southern Oklahoma (Garvin and Carter Counties). 

E. R. Brockway and H. J. Owens, 1923 (Univ. Okla. Bull, n. s., No. 271, pp. 95-98) 
The Wildhorse ss. makes a ridge on N, side of and parallel with Wildhorse Creek 
in R, 1 W. [Garvin Co.]. West of that the ss. curves around the mtus to SW., with 
one irrecularity, namely, a large nose is folded in it extending westward toward 
town of Tatums [Carter €o.] Assigned to Perm. 


Wildhorse formation, 
Pleistocene: Southeastern Oregon 
W. D. Smith, 1926 (Oreg. Univ. Commonwealth Rev., vol S, pp. 207-214). Wildhorse 
fm.—Glacial morninal material, consisting of gravel nnd sand of varying thickness 
Occurs nt altitudes above 5,000 ft, Typically exposed in Kicger and Wlildhorse 
Canyons, Harney Co. 


Wildie sandstone member (of Warsaw formation). 

Mississippian: Southeastern Kentucky. 

€. Butts, 1922 (Ky. Geol Surv., ser. 6, vol. 7, pp. 89, 102) Wildie ss, memb.— 
Thick-bedded, very uniformly fine-grained bluish ss. of medium hardness Known 
to trade as “Roekcastl« freestone.” Thickness 0 to € ft Resta on 15 in. of highly 
glauconitice sh. with black modules. Is overlnin by n few, ft. of sh. and sa., above 
whieh Hes 20 ft. of thick-bedded yellow Is. Lies near hase of Warsaw fm, Extends 
for about 16, possibly 20, mi. in NE.-SW. direction, Best developed and extensively 
quarrled in vicinity of Willie, Kockcastle Co, 


Wildrose formation. 

Lower Paleozoic (?) : Southeastern California (Inyo County). 

F. MacMurphy, 1930. [See under Telescope group. Derivation of name not stated.) 

F. M. Murphy, 1933 (Calif. State Div. Mines, Rept. 28 of State Min, July-Oet. 1932, 
pp. 320—156). Wildrose |m.—Largely cgl. qtzite with widely scattered elongated 
pebbles, up to 4 in, diam., of qtzite, granite, and granite gneiss im a dark-gray to 
black matrix of round to angular quartz grains, completely cemented by complex 
metamorphic aggregates; also finely banded brown to gray biotite schiet and some 
crystalline Is. Thickness 5004 ft. Conformably overlies Mountain Girl ¢gl-qtsite 
and conformnbly underlies Sentinel dol.—all ineluded in Telescope group (lower 
Paleozoic?), of S, part of Panamint Range, [Derivation of name not stated, but 
it ia mapped near Wildrose Cunyon.] 


Wildwood limestone. 
Permian: Northern Californin (Trinity County). 
J. P. Smith, 1910 (Jour. Geol., vol 18, chart opp. p. 217 und p. 218). Wildwood ls.— 
Limestones of Trinity Co. with Guadalupinn fauna, Stacheooerve, ete, Assigned to 
Perm. 


Named for Wildwood (Landis' ranch), on Hay Fork. 


Wiles limestone member (of Graford formation). 
Pennsylvanian: Central northern Texas (Brazos River region). 
C. E. Dobbin, 1922 (U. S. G. S, Bull. 736C, p. 60). Wires Ie. memb. of Graford fm.— 

Massive dark-gray Is., 8 to 10 ft. thick. Lies 136 ft. above Palo Pinto Is. Named 
for exposure near Wiles, Stephens Co, 

F. B. Plummer and J, Hornberger, Jr., 1936 (Univ. Tex. Boll. 3534, p. 48). Graford 
fin. of Palo Pinto Co, is divided into (descending) = (1) Merriman 15, ; (2) Wolf Mtn 
sh, [new name] ; (3) Wiles la., consisting of 3 to 8 ft. of gray (blue when freshly 
broken) hard Is.; and (4) Posideon sh., 50+ ft, which rests on Palo Pinto fm 


Wiley cyclical formation, 

A name applied by H. R. Wanless (Ill. Geol. Surv. Bull. 60, 1931, pp. 179 
193) to a portion of upper part of Pottsville fm. (Penn.) of central western 
IIL, based upon the rhythmic-eycle theory of sedimentation, Derivation 
of name not stated. 
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Wiley dolomite. 
A name casually applied by €. | R.] Keyes (Pan-Am. Geol., vol, 59, No. 2, 1933, 
p. 136) to dol. of Wiley Mtns, E. of Van Horn, Tex, which he stated 
replaces the Delaware Mtn sss. of Riehardson. According to P. B. King 
(personal communication April 1937) this fm, is Hueco ls, (Perm.). 


TWiley's Landing bed. 

Miocene (lower): Southwestern Georgia and northern Florida. 

A. F, Foerste, 1894 (Am. Jour. Sci, 3d, voL 48, pp. 50-51) Wiley’s Landing bed.— 
Peculiar white la., about 20 ft. thick, resembling upper Vicksburg ; brecciated toward 
base, Position and lithology seem to be upper Vicksburg, but fossils seem to have 
Chattahoochee facies.  Ineluded in Chattaboochee series, as basal bed. 

According to C, W. Cooke (personal communication) this bed is part of 
Tampa ls. (Chattahoochee fm.). At Wiley's Landing it is underlain by 
Flint River Is, which contains corals and other fossils. 

Named for exposures at Wiley's Landing, on Flint River, in Decatur Co., Ga. 

Wilgus clay. 


A name applied to the shaly clay, 1 ft. thick, underlying Wilgus coal in 
Conemaugh fm., Ohio. 


Wilhite slate. 

Lower Cambrian: Eastern Tennessee and western North Carolina. 

C. D. Walcott, 1894 (Geol Soc. Am, Bull, vol 5, pp. 196-198). Named Withite sl 
by A, Keith. Rarely exceeds 700 ft, im thickness. Is capped by siliceous Citlco 
egl. of Keith. Within Wilhite sl., especially in upper 200 ft, numerous beds of 
Is. oceur. Usually a Is. egl. is found in same section, above the bedded In 
Exceptional to find a bedded Is. above the cgis. in the Wilhite slates, but large 
boulders of ls. were observed above main cgl. bed in Wilhite slates om Wilhitw 
Creck, Tenn. 

Defined by Keith in U. S, G. S. Knoxville folio (No. 16, 1895) and Loudon 
folio (No. 25, 1896), In Knoxville quad. it consists of Is, egls. and 
sandy Is. in upper part and bluish-black argill. and cale. sl. in lower part; 
reaches a thickness of 1,000 ft. ; underlies Citico egl.; and is oldest fm. in 
nres. 

Is considered=lower part of Hiwassee sl. 

Named for exposures on Wilhite Creek, Sevier Co., Tenn. 


Wilkeson [eonl] series 
Eocene: Western central Washington (Puget Sound region), 
B. Willis, 1886 (U. & 10th Census, vol. 15, pls. 81, 84). [See under Bwana Orcek 


coal serica This appears to correspond, in a general way at least, to Wilkeson 
fm. of Willis, 1898.] 


Wilkeson formation. (In Puget group.) 
Eocene: Western Washington (Puget Sound region), 


B, Willis, 1898 (U. S. G. S. 18th Ann. Rept., pt. 3, pp. 400-436). Wilkeson fm. 
(also Wilkeaon 555,1.— Massive sas., with some sh. beds and a few coal beds, which 
lie at base of Pittsburg fm. and indeed form part of it. Separated from Pittsburg 
or South Prairie fm, [later renamed by him Burnett fm.] because of essentially 
distinctive characteristics and importance as key rock. Thickness 1,000 ft, 
Typical occurrence upon the eastern dip, either m quarries along South Prairie 
Creek immediately E. of Burnett or in bluffs 34 mi. E. of Wilkeson, Pierce Co., on 
N, side of valley. Overlies Carbonado fm, 

B. Willis nnd G. O. Smith, 1899 (U. S. G. S. Tacoma folio, No. 54). Wilkeson fm. 
(Wilkeson gs. on map).—Massive sss. some sh. few coals. Thickness 1,024 ft, 
Lies at base of Burnett fm. and indeed forms part of it. Includes Burnett conl 
at buse, 
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Willamette group 

Miocene: Northwestern Oregon, 

T. Condon, 1902 (The two islands). ‘The following 3 groups represent the sea 
beaches in their relation to each other in the order of their occurrence ; (1) Reowe 
iver group (Cret.), named for Rogue River Valley [SW. Oreg.]; (2) Umpqwa 
group (Eocene), named for assoeintion with Umpqua Valley [SW. Oreg]; 
(2) Willamette group (Miocene), named for Willamette region [NW. Ores.) 


Willamettian stage. 

Pleistoeene: Central northern. Oregon. 

E. T. lodge, 1950 (Monthly Weather Rev. vol. 58, pp. 4005-411). Williamcttian 
[Willamettian] stage (Pleistocene) Anu epoch of aggradation and comparably 
small precipitation in Orem, separating Jeffersonian epoch of glaciation from 

Caecadinn epoch of glaciation. Possibly correlate; with Puyallup interglacial 
epoch of Wash Willamette Valley at Portland was aceraded to 200 fr, abow 
present river level, Along the valley near Portlund are important terraces 


Willard shale. (In Wabaunsee group.) 

Pennsylvaninn: Wastern Kansas, southenstern Nebraska, northwestern 
Missouri, and southwestern Iowa. 

J. W. Beede, 1808 (Kans, Acad, Sei. Trans, vol, 15, p. 31) Willard 55.—Rh,, 55 ft 
thick, included in Upper Coal Mensures of Shawnee Co, Kans. [From state 
fent on p. 28 appears to underlie Chocolate 1s. of Swallow and to overile 
Bimont te.) 

J. W. Beede, 1902 (Kans. Univ. Sci. Bull, vol 1, pp. 163-181). Willard shales, 
^h to 8S5 ft. thick, overlie Barclay Is. (=Burlingame Is. ande Wyckoff ly.) and 
underile Chocolate IA., 7 to 10 Tt. thick 

E. Haworth, 1008 (Univ. Geol, Surv. Kans., yol, 9), defined Willard sh. as underly 
ing Emporia 12, and overlying Burlingame 1s., and that definition was followed 


for many years, 

G. E. Condra, 1927 (Nebr. Geol, Surv. Mall. 1, 2d ser. pp. 61, 02, 71, 18, 90, 226). 
Kaus, Geol Surv. applies Willard sh. to beds below Emporia Ia, and above Burl: 
game ls. The Willard sb, and &ocalled Emporia Is. huve been difficult to work 
out, The beds called by these names in Kans. need redefining in order to estab 
lish n basis for correlation in Nebr. [p 61]. The top of Willard sh, aa defined 
by Beede in 1595 is at base of what is now known to be Turkio le. nnd the base 
at top of our div. 3 of Nebr. section of Nemaba beds or to Emporia Is. as that 
name should be defined if used The Elmont ls. is one [rhe upper] bed of the 
unit which Kirk muy lave meant to call Emporia Is. [pp. 60, 71]. As here 
defined Willard sh. memb. of Wabaunace fm. underlies Tarkio 1s. memb. and over- 
les Emporia Ie, memb Tts thickness is 30 ft. or more in Nebr,, lows, and Mo, 
and DO to 60 ft. in Kans It consists of bluish and reddish argill. sh. with 
some cole. material nnd sand. Named for exposures S. of Willard [Shawnee Cù., 
Kans, ]. 

R. €, Moore, 1932 (Kane, Geol Soc, th Ann, Field Conf, Guidebook, Aug. 28 to 
Sept. 3, p. 96) Willard sh, underlies Tarkio Ix. amd overlios Zmporia le. Tie 
Willard sh, of Haworth, Hinds, and Greene underlies Emporia pe, overlies Nurli: 
game Js, and is replaced by Humphrey ah 

R. €. Moore and G. . Condra, 19432 (Oct. 1832 revised clossificntion of Perm. and 
Penn, rocks of Kana, and  Nebr)., followed above 1032 classification, aw did 
Condra, 1935 (Nebr. Geol, Surv, Paper No. NJ), and HK. €. Moore, 1936. 


The U. S. Geol. Survey has not yet had occasion to consider, for its publi- 
cations, the modified definition of Willard sh. 
See Kans.-Nebr. chart compiled by M. G. Wilmarth, 1936, 


Williams Brook coquinite member. 

Upper Devonian: Central New York (Ithaca region). 

K. E, Caster, 1933 (Geol. Soc, Am, Rull, vol. 44, No. 1, p. 202). Wittiama Broot 
coquinite memb., 15 to 25 ft. thick, charictovized by Spirifer meststriatis. fauna 
Underlies Marathon ss, memb, and overlies Cascadia sh, memb., all included in 
Ithaca facies subgroup of Ithaca-Enfleld group of fms, in Ithaca region 
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Williamsburg granodiorite. 

Late Carboniferous or post-Carboniferous: Central Mnssichusetts, 

th K Emerson, 1898 (U. 8. G. &. Holyoke folio, No, 50; alio U. 8. G. 8. Mon. 29, 
pl. 384). Williamebury granite —Conrse muscovite-biotite mite with velns of 
pezmatite and albitle granite [In text heading misspelled Wiltamafoin. | 

H. K. Emerson, 1917 (U. 8. G. S. Bull 597, pp. 2538-254). Williamsburg grano 
diorite, named for its development at Williamsburg, Mase. extends S, from Goshen 
into Conn., forming E. rim of Berkshire Hills. 


1Williamshurg marl 
TWilliamsburg psendohuhr, 

Eocene (lower): Eastern South Carolina (Williamsburg County). 

E. Sloan, 1908 (S. C, Geol. Surv., ser, 4, Bull. 2, pp. 449, 451 52) Wiltiameburg 
Paeudo- Buhr.—Consiste of a henvy mantle of red and yellow sands mixed with 
glauceonite and enclosing a bard allicitied lodge about 2 ft. thick, in which enete 
of Oatrea arvosia and Venericerdia planicosta occur Included tn Upper lack 
Mingo,  Overlles Rheme sh. and underlies Lang Syne beds. Named for exposures 
in Williameburg Co. near Rhems, but more extensively as a mantle covering ridge 
btw. Black River and Santee River, notably on scarp of swamp SW. of Gourdin 
Station and on crest of ridge 3 mi. N. of Saltern. 

C. W. Cooke, 1986 (U. 8. G. S. Bull. S07). Above beds are part of Black Mingo fm. 
nnü name ix abandoned. Deposits of kind describe] by Sloan as Williamsburg 
psendobulir make op greater part of Black Mingo fur, and are interbedded with 
dark clay, sh, or fuller's carth resembling 4Rhema 8h 


Williamsburg sand. 
Drillers’ name for a sand in Pottsville group of Whitley Co, SE. Ky 


Williams Canyon limestone. 

Devonian (?) : Eastern Colorado (El Paso County). 

A. E. Brainerd, HT. L. Baldwin, Fr., and E A. Keyte, 1923 (A, A. P. G. Bull.. vol. 17. 
No. 4, pp. 381-2096), Williams Canton Is About 30 ft. of thin-bedded las, and 
enle. oceur in section niong Front Range incon. below Madison Is, (Miss.> 
and uncon, above Ord. bods (Maniten, Harding, or Fremont). Typically exposed 
near Cave of Winds, In Williams Canyon nt Manitou. Excellent exposures in 
Manitón Park, nt Perry Park, in Canyon City embayment, and at Beulah, on E 
slope of Wet Mtns. Consiste of thin white to gray Iss. 2 to Gin, thick, with purtings 
of gray cate. sh, and occasional thin sas. Oecurs in all sections measured except 
btw. Manitou Spri nnd Of] Creek section, Max, thickness (65 ft) at Missouri 
Gulch, in Manitou Park. W. Cross (U. S. G, S, Pikes Peak folio, No. 7) applied 
Millsap ls. to 30 ft, of thim-bedded dolomitic Is. with a fow thin «x, layers exposed 
btw, Oit and Milisap Creeka, NE. of Canyon City; chert nodules im upper part 
carry fossila identified as Cnrbf. ‘This series believed by writers to bor the 
thin-bedded section in. Williams Canyon and the chert nodules derived from erosion 
of overlying Madison and deposited in the basal Penn. which in this area overtics 
the thin-hedded lsa. The name Millsap might be applied to the thin bedded section 
at Beulah were it not preoceupted 1n Tex. Careful search revealed no fossis, either 
macro or micro, but writers are inclined to believe the Williams Canyon Is. js—the 
Parting and of Dev. age, [The application in this rept. of Madison Ix (Miss) 
to 100 ft. of lightgray, very dense, massive 1s., containing much brocciated 
material but practically without bedding, separating thelr William Canyon Ta, 
from the overlying Fountain fm., js explained as follows :] “The massive lss. below 
the Pennsylvanian Fountain fm. NW. of Beulah, at Manlton Springs, nnd in 
Manitou Park and some distance northward have been recognized a8 true Mise 
nnd essentially equiv. to the Madison of Wyo. and Mont. Although this is Inrzely 
n lithologie correlation, n number of Miss, fossila have been found at Beulah and 
in Manitou Park, and a crinoid (Actinoerinus marcoui Colliznon) of Kinderhook 
age was found by Marcon im the ]s In Willinma Canyon," “The Madison is the 
equiv, of Leadville ls. of the west slope and lx essentially equiv, to the Madison of 
Wyo., Idaho, nnd Mont." 


Williams Fork formation. (In Mesnaverde group.) 
Upper Cretaceous: Northwestern Colorado, 
Named hy E. T. Hancock, but publication of his rept. was delayed, so 


that name first appeared in U. S, G. S. Press Memo 10037, Oct, 1, 1922, 
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on map of Hamilton and Seeping Spring Guleh domes and vicinity, 
Moffat Co., Colo. ; aud it was also used by J. D. Sears (but credited to 
Hancock) in U. S. G. S. Bull. 751, 1924, p. 290. 


E. T. Hancock, 1925 (U. S. G. 8. Bull. 757). Williams Fork fm.—Alternating beds 
of s. sandy sh, and coal through nearly its entire thickness of 1,600 ft. Inelndes 
Twentymile ss. memb. about 800 ft. above base, Is upper fm. of Mesaverde croup 
in Axial and Monument Butte quads, Rests conformably on Iles fm, lower fm, 
of Mesaverde group. Is conformally overlain by Lewis sh. Exposed on Willing 
Fork Mtn and along Williams Fork near its junction with Yampa River, 


Williams Island limestone. 
Devonian: Ontario. 
E. M. Kindle, 1924 (Canada Geol. Surv. Summ. Rept. 1923, pt. Ci, p. 34). 


Williamson shale member (of Clinton formation). 

Silurian: Central and western New York, 

J. M. Clarke, 1906 (N, Y. State Mus. 2d Rept. Dir. Scl. Div. 1905, p. 12) [Bee 

under Jrondequoit 1s.) 

C, A. Hartnagel, 1907 (N. Y. State Mus. Hull 114, pp. 5-325). Williamson sh.— 
Not of so uniform green color a» older Sodus sh., and hus interbedded a number 
of purple bunds nnd 2 or 3 bands of pearly ls. Thickness In Rochester and 
Ontario Beach quads. 24 ft. Included in Clinton fm. Overlain by Irondequoit Ix 
and underlain by Wolcott Is 
H. Chadwick, 1918 (Geol, Soc. Am. Bull., vol. 29, pp. 827-868), stated that at 
both Williamson, Wayne Co. (type loe, of Williamson sh.) and at Wolcott (type 
loe, of Wolcott ls.) true Williamson sh. rests on true Wolcott Is, but that at 
Rochester true Wolcott Iz. is absent and Williamson sh. was applied by Hart 
nagel to all beds btw, Irondequoit Is. and Reynales IR., a much older Is. than 
Wolcott. He restricted Williamson to upper or graptolite bearing part (6 ft 
thick) of what Hartnagel called Williamson sh, at Rochester, and identified lower 
part (18 ft.) of Hartnazel's Williamson sh. at Rochester ns true Sodus sh., Hart 
nagel’s Sodus being the much older Maplewood sh. At Brewerton [Onondmgn Co.] 
the Williamson sh. is overlain by Brewerton sh., which iseIower part of Iron- 
dequoit 1s. Chadwick gave thicknesses of his true Williamson sh. as 33—105 ft 
E, O. Ulrich, 1023 (Md, Geol. Surv, Sil. voL, pp. 191, 347), and W. Goldring, 1931 

(N. Y. State Mus. Hdb. 10) [See under Phoenta or Schroeppel sh.) 


6. 


Williamson sandstone. (In Kanawha formation.) 
Pennsylvanian: Southern West Virginia. 


R. V. Hennen and D. B. Reger, 1914 (W. Va. Geol, Surv, Rept. Logan and Mingo 
Counties, pp, 84, 165). Williamson 6a-—-Maselve, medium-graíned, dol] gray, 
micaceous. Thickness 5 to 25 ft. Lies 1 to 5 ft. below Dingess conl and 1 to 20 ft 
above Dingess Is. Exposed on Williamson Creek at Williamson, Mingo Co. 


+Williamsport sandstone. 

Mississippian: Central western Indiana (Warren County). 

A. Winchell, 1870 (Am. Phil. Soc. Proc, vol 11, pp. 414—415), and 8. S, Gorby, 
1886 (Ind. Dept. Geol and Nat. Hist. 15th Ann. Rept, p. 86). [No definition 
except that Williamaport gritstone ia of Kinderhook age.] 

According to E. R. Cumings, 1922 (Hdb. Ind. Geol, pt. 4, Sep. Pub. 21, 
pp. 489—490), this is same as Riverside as. and an unnecessary name. 

Apparently named for Williamsport, Warren Co. necording to S. S. Gorby 
(Ind, Dept. Geol and Nat. Hist. 15th Ann. Rept, 1886, p. 86), who calls 
it Williamsport ss. 


Williamsport sandstone. 

Silurian: Mineral and Grant Counties, West Virginia. 

D. B. Reger, 1924 (W. Va. Geol Surv. Rept. Mineral and Grant Counties, pp. 
395-898). Williameport s5,—Hoard, compact zreenish-brown or reddish-brown si, 
massive, fine-grained. Murine fossils. Thickness 5 to 50 ft, Included imn 
Bloomsburg red sh. In places (due to erosion of overlying beds of the Blooms 
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burg) it Mes just below Rondout wuterlime; in other places it rests on Niagara 
Is. In rare instances it is the only Bloomsburg stratum present in the section. 
Is the only ss. present in Bloomsbarg sh. of this region Named for exposure 
on n short branch of Patterson Creek, 0,6 mi. E. of Willlumsport, Grant Cò, at 
a point where a short private rond turns NE. from main Willinmsport-Moorefield 
highway. 

W. F. Pronty, R. C. Tucker, P. H. Price, 1927 (W. Va. Geol Surv. Rept. Hampshire 
and Hardy Counties, p. 258). For most of Hardy Co. the Bloomsburg is of one 
type, 2 brownish-red ss., but for some of western outerops there is a shaly 
upper portion. Where the shaly portion is conspicuous, in Grant Co. Mr. Reger 
has called the ss, portion the Williamaport sa. 


Williamstown granite, 
A misprint (in heading on p. 6 of U. S, G. S. Holyoke, Mass, folio, No. 
50, 1808, aud on p. 433 of U. S. G. S. Bull 191) for the granite mapped 
in Holyoke folio as Williamsburg granite (Carbf.). 


Williamstown granite. 

Devonian: Northeastern Vermont (Orange County). 

E. J. Foyles and C. H, Richardson, 1929 (16th Rept, Vt. State Geol., table opp. p. 
288), listed this name in Dev, of “central Vt," but without definition, Prob- 
ably named for Williamstown ‘lwp, or village within that twp, NW. part of 
Orange Co. 


Williamsville waterlime and shale, 

Silurian (Cayugan): Western New York. 

G. H. Chadwick, 1919 (as reported by M. Y. Willlams, Canada Geol, Surv, Mem, 
113, pp. SS, 93) "Chadwick (Bull. Geol. Soc. Am., No. 1, vol. 28, p. 173) hus 
divided the upper part of the Cayugnun group in western N. Y. as follows: [See 
1917 entry under Bertie Te. memb.] In the criticism [unpublished ?] of this 
memotr, however, Chadwick bas omitted the term Bufalo nnd used in its place 
“Willinmeville’.” (p. 85). On p. 95 Williams stated: “Prof. G. IH. Chadwick dis 
agrees with the above conclusions and offers the following alternative correlation. 
His table (for western N. Y.) is as followe:" * + ?* Akron dol, Williameville 
waterlime and sh., Scajaquada limy sh. Falkirk dol, and ?Oatka dol, 


Probably named for exposures at Willlamsyille, Erie Co, 
See also under Akron dol, 


Williamsville clay. 
Tertiary: Trinidad. 
V. €, Tiling, 1928 (Geol Soc, London Quart. Jour., vol. 84, p. 17). 


Willimantic gneiss. 

Probably Carboniferous or post-Carboniferous: Eastern Connecticut. 

IL & Gregory, 1906 (Conn. Geol and Nat. Hist. Surv. Bull 6, pp. 115, 140, 141, 
142). Willimantic gneiss,—Alternating light and dark bands. In general coarse- 
grained, often times even porphyritie in structure, usually considerably crumpled 
nnd folded The dark variety has n relatively small amount of feldspar and 
quartz with a large amount of biotite and some hornblende, The light stock is 
granitic and contains quartz, feldspar, and biotite in proportions of normal 
cranite, The gneies extends about 4 mi, in all directions from city of Willimantic. 
It is merely n more injected phase of Hebron gnejss whieh forms an irregular 
band almost completely encircling the Willimantic gneiss, into which it grades. 

H, E. Gregory nnd H- H. Robinson, 1907 (Conn. Geol and Nat. Hist, Surv. Bull. 
7. p. 36 and map). Willimantic ynetas is of igneous origin and Hebron gneiss is 
believed to be sedimentary, 


Willis sand. 
Tertiary? (Pliocene?) : Southeastern Texas and southern Louisiana 
J. Doering, 1935 (A, A. P. G. Bull, vol. 19, No. 5, pp. 655, 656, 600). Willis fm.— 
Proposed by writer for the fm. of sand and gravelly sand occurring at or near 
bose of post-Fleming group in SE, Tex, nnd S, La. Called “unnamed Pliocene 
sand" and “Upper Citronelle sand" by Plummer, in Univ. Tex. Bull 3232, 1933, 
pp. 530 and 749-703, Is in general red sand, coarse and gravelly in part, and 
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slightly indurated. Exposed in à dissected hilly belt 15 to 20 mk wide, parallellng 


and just B. of Fleming belt of outcrop, Rests are 
in part Fleming and which may be In part Goliad Highly probable the Willis is 


oncon., on clay beds which 


younger than Goliad sand, but upper memb. of Golind (the Lsbahli) may 
be-—lowest memb, of the Willis, the Willie gravel, Is overlapped uncon, by Lissi 
fm. and locally by the [later] Benumont and Recent. Divided into 3 members (ali 
of which nre present in beth SE, Tex, and SW. and SE. La.), named (descending) : 
(1) Hockley Mound sand memb, 20-25 ft; (2) Wills ferruginous sand memb. 
30 to 60 fr.; and (3) Willa oravety sond MEMO., 30 to 40 ft Named for town 
of Wills, 10 mi, N. of Conroe Montgomery Co, Tex, which is located ou top 
of N. end of a ridge held up by the fm, No fossils, In late Plio. or carly 
Pleiat. Tentatively correlated with upper part of Citranelle fm 


Willis sand, 
A subsurface sand of Chester (upper Miss.) age in Ind. that has been 
correlated with Elwren ss. of Malott, 


TWillis ferrnginous sand member. 
TWillis gravelly sand member. 
See under Willis sond of Tex, of which they are members. The U. 8. Geol. 
Survey does not apply the nime of a fm. to its members 


Williston limestone. 
Upper Cambrian: Northwestern Vermont (Chittenden County), 
A, Keith, 1928 (Am. Jour. 4, Sth, vol. 5, pp. 117-4) WiNiston (9.—Light- or 
dark-blüe Is. and marbleized 15., interbedded with some layers of sbaly biue lë 
little calc. sh. and with scattered beda of dolomitic is. usually dark 
ails very scarce, Thickness probably 


and 4 v 

bue or Ly. eds are fine rained IN 
500 tt No precise contaets btw, this la. and underlying Shelburne marble, but 
differences are marked and change is probably abropt. In towns of Wliliston 
and St. George the la. is overlain by a fine black phyllite, which appears to bx 
conformable, but its age relation lo the Williston is unknown. 

A. Keith, 10432 (Wash. Amd. Sel, Jour, vol 22, pp, 360, 277).  Fossila collected 
from Williston Is. in Williston and South Burlington are pronounced by ¢ 
Schuchert to be Upper Camb, The fm, is named for ite exposures in W, part 
of Williston Twp about 5 mL SM of Burlington In Burlington region |t overlies 
Highgate st. (Upper Camb.) ; in Brandon Rutiand region it restas on Shelburne 


a 


ened ta Lower Camb., but now believed to 


marble, a much older fm, [here 


be Middle Camb.], from which it bs separated by a hiatus 


Willow limestone. 
An abbreviation of 7Willow River ls. of Wooster (Lower Ord, upper Miss. 
Valley) employed by C, H. Keyes. 


Willow limestone. 
Lower Ordovician: Eastern Nevada (Ely region) 
€, [R.] Keyes, 1923 (Pan-Am. Geol, vol. 40, p. 53) and 1924 (Pan-Am. Geol., vol. 
41, p. 78). Willoto lae., 100 ft. thick, uncon, underlie Eureka sss. and overlie 
Cherry shales, [His 1924 definition states that these Is. are uppermost memb, of 
Mid Ordovicie section.) Named for exposures on E. flank of Egan Range slong 
Willow Creek. 


Upper part of Pogonip Is. 


Willowbuneh member (of Ravenserag formation). 
Eocene (early): Saskatchewan. 
F, H. MceLearn, 1920 (Canada Geol Surv. Summ, Rept, 1929, pt. B, p. 58). 
In later repte MeLearn assigned this fm. to “Paleocene,” which ts included 
in Eocene by American geologists. 


Willow Creek formation. 
Upper Cretaceous: Northwestern Montana and southwestern Alberta. 
G. M. Dawson, 1883 (Canada Geol, Surv, Rept. 1880-82, pp. 3B-0B). In Belly River 
region, E. of belt of disturbed rocks, a series of reddish and purplish clays with 
gray and yellow sss, which may be named provisionally Willow Creek series, 
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appeara to be very persistent in Laramie of this region,  Overlies, conformnbly, 

St. Mary River beds and conformably underlies ses. and shales of Porcupine 
Hills, {Mentions fossils obtained from the fm. on Old Man River, a few mi 
below mouth of Willow Crock, SW. Alberta.] 

I Stebinger, 19186 [I S G 8, Hull 621, pp. 1243-128). Willow Creek fine 

ft ss.. chlefly maroon to chocolate brown, with subordinate 


Variegated clay and z 
gray, yellow, nnd greenishb-gruy beds; the clay in many places contains thin 
lenticular beds of purplish-gray Ia, Thicknesa 720 ft. in northern Teton Co., 
Mont Top not seen Mainly continental Overlies St. Mary River fm. and 
underlies glacial drift. Is lithologically identical with underlying St. Mary liver 
fm. except that Willow Creek. rocks are characterized by dominantly red color 
instead of Ilt lsh tints of conl beatlug St, Mary River fm. It ia not coal- 
benring in Teton Co Change to St. Mery River fm, occurs in transition zone 
no ft, thick, in which red beds alternate with gray and white beds. To N. 
in Alberta, the red color disappenr&s and the strata at same position are conl- 


bearing. 


FWilow Creek beds. 
Upper Cretaceous; Eastern Colorado (Denver Basin). 
G. H. Eldridge, 1888 (Colo. Sci, Soe, Proc, vol. 3, pt. 1, pp. 86-112). Willow 
Creck beds.—Consist of 600 to (00 ft, of gray argill. or aren, shales with 
quartzose ss. and an occasional ironstone, underlain 


lenticular masses of hard 
hy 200 ft. of cel. or gritty ss., which may become bulk of fm., as in type locality, 
or may thin to merest edge, as in northern limit along Platte River near Brighton. 
This fm. contains pebbles from every fm. that les beneath it In Denver feld, as 
well as from others far beyond, especially the Carbf. Uncon. overlies Laramie 
fm. and uncon. underlies Denver beds, described by Cross. Contains dinosaur 
remains, Named for Willow Creek, in part of fell, 1 to 3 mi. SE. of mouth 
of Platte Canyon, where jt has ita st and most typical development. [In 
footnote on p. 97 Eldridge withdrew “Willow Creek beds," because of preoceupu- 
tion in Canada, and substituted Arapahoe.) 


Willow Creek rhyolite, (In Potosi volcanic series.) 
Miocene: Southwestern Colorado (Creede district). 


W. H. Emmons and E. S. Larsen, 1923 (U. S. G. &. Bull. 718). The thick series of 
flows of fluidal feleitic rhyolites characteristically exposed above Creede in the 
canyons of both forks of Willow Creek Is here named Willow Creek rhyolite 
Thickness, 0—2,000.- ft, Is a fm. in Alboroto group, of Potosi voleznle series, 
Uncon, underlies Campbell Mtn rhyolite and uncon. overlies Outlet Tunnel quartz 
latite It Is possible latter fm. representa a lens btw. flows of Willow Creek 
rhyolite, but this is not believed probable, 


Willow Lake basalts. 
Age(?): Northern California (Lassen National Park), 
H, Williams, 1982 (Calif, Univ, Pub, Bull. Dept, Geol, Scl, vol. 21, 
376, map). Wiülow Lake basalts —Blue-biack vesicular pyroxene 


cluding n small outcrop of coarse basaltic agzl. on N. slope of Kelly Min. Earliest 
Exposed around margins of Willow Luke and 


o, S, pp. 214 
«nlt flows, in 


volennic activity in the park. 
thence over the divide into Warner Valley. 


Willow Point limestone, {In Palo Pinto formation.) 
Pennsylvanian: Central northern Texas (Wise and Jack Counties). 


J. M. Armstrong, 1029 (Tex. Bur. Exon. Geol, geol. map of Jack C). Witlow 
Point ls, In lower part of Grafordfm., les 402 ft, above Bridgeport coal. 

J. M. Armstrong and G., Scott, 1030 (Tex. Bur. Reon, Geol., geol. map of Wise Co,). 
Willow Point W., 154 ft. thick, lies 105 ft. below Rock Hill la. and 40+ ft. 
above Bridgeport coal, all included in Graford fm, 

E. H. Sellarda, 1031 (Sept. 1931 News Letter from Bur, Eeon, Geol. Univ, Tex). 
[See 1931 entry under Boone Creek memb.] Included in Palo Pinto fm. 

G, Scott and J. M. Armstrong, 1932 (Tex. Univ. Bull. 8224, p. 27) Willow Point le. 
included in Palo Pinto fm. Is about 4 ft. thick Consists almost entirely of 
broken fragments of crinoid stems ond many other reworked fossils. When 

fresh it is light to dark gray, bard, and crystalline but weathers easily to 

yellowish color and brenks down into a "rotten" Is, Named for Willow Point, 

SW. part of Wise Co, Also well exposed at Bridgeport and other places in W. 

part of Wise Co, Was originally called Bridgeport ls. by Bose, but since he had 
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already spoken of the coal in connection with Bridgeport it Is thought best to 
retain that nate for the coal, It lies 32 to 55 ft. above Bridgeport coal 

E. H. Sellards, 1933 (Univ. Tex. Bull 3232, p. 105). Willow Point ts., in Palo Pinto 
fm., replaces Bridgeport ls, (preoccupied). 


tWillow River limestone, 


Lower Ordovician (Beekmantown): Central western Wisconsin. 

L. C. Wooster, 1882 (Geol Wis., vol, 4, pp. 106, 128-129), [See 1882 entry under 
New Richmond 48.) 

Later work proved these beds to be same as Shakopee dol., by which name 
they have been universally designated in Wis., Minn, Iowa, and Ill. 
repts for 50> years. 

E. H. Powers, 1935 (Geol. Soc. Am. Proc, 1934, p. 102), “The revised and redefined 
term Willow River is preferred to the controversial term Shakopee for upper dol. 
memb,” [of Prairie du Chien "fm."']. 

According to 1035 Rept. Ann. Field Conf. Kans. Geol. Soc., the Wis., Minn., 
Iowa, and Ill Geol Surveys continue to use Shakopee, as does U. S. 
Geol. Survey. 

See also under Shakopee dol. 

Numed for exposures on Willow River, St. Croix Co. 


Willow Spring granite, 


Mesozoic (7): Central Arizona. 

F, L. Ransome, 1903 (U. S. G, S$. P. P, 12), Willow Spring granite—Gray fine 
grained granite; exact petrological relationship in doubt, Intrudes Pinal schist. 
Exposed in Willow Spring Guich, Globe quad. 

F. L. Ransome, 1919 (U. S. G. 8. P, P, 115), assigned this fm. to "Mesozole (?), 
probably early Mesozoic." 


Wills Creek shale, (In Cayuga group.) 


Silurian: Western Maryland to central Pennsylvania and western Vir- 
činia. 

P. R. Uhler, 1905 (Md, Acad. Sci. Trans., vol. 2, pp. 20-25). Wille Oreck fm— 
Yellowish shales (black when fresh), argill and calc, with a few thin layers of 
dark-purple ss, and 2 ft, of coarse dark-purple unfossiliferous gs, at base, Under 
lies Lower Helderberg and overlies Water Lime, Thickness 150+ ft. Appears 
to constitute an unrecorded fm. Named for creck next to which it is conspicu- 
ously exposed [at Cumberland, Md.]. Might be regarded as the upper memb. 
of the Water Lime were it not for the difference in the fauna. 

E. OQ. Ulrich, 1911 (Geol. Boc. Am. Bull, vol 22, pp. 522, 541, pl. 28), Wills 
Creek fm.—Overlles Bloomsburg ss. nnd underlies Tonolowny Is. in Pa. and Md. 
Is middle fm. of Cayugan series, 

G. W. Stose, 1912 (U, 8. G. S. Pawpaw-Hancock folio, No. 179). Wills Greek sh.— 

Chiefly greenish sh., with some ess. (greenish) and lss, and, at base, Bloomsburg 

red ss, memb,, 52-80 ft. thick, Thickness of fm, 445 ft. Underlies Tonoloway 1s. 

and overlies McKenzie fm, 

. K and F. M. Swartz, 1931 (Geol. Soc, Am. Bull, vol. 42, No. 4, pp. 622—600), 

irented Bloomeburg red beds as n distinct fm., underlying Wills Creek fm. and 

overlying McKenzie fm.; and on pp. 651-660 they extended the name into SE, 

N. Y. ns far as Otisville, Orange Co. On p. 657 they state: It is manifest the 

Bloomsburg is a lithological phase—not a geological age. It accumulated on the 

continental margin to E. while different marine deposits were formed to W. On 

p. 660 they show Bloomsburg red beds to NE. to be the time equivalent of lower 

part of Tonoloway 1s, Wills Creek sh., and upper part of McKenzie, ita basal 

bed to S. (called Rabble Run red bed) interfingering with middle part of Me 

Kensie, while a higher heavy bed of the Bloomsburg wedges in btw. the McKenzie 

and the Wills Creek. This higher bed, however, they show as representing an 

early part of the Bloomsburg to enst, 

G. W. Stose and C. Butts, 1932 (16th Int, Geol Cong. Guidebooks of Appalachian 
region). Wills Creek sh, restricted to beds above Bloomsburg sh, [This is present 

approved definition.] 


~ 
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Wills Point formation. (In Midway group.) 

Eocene: Eastern Texas Coastal Plain, 

R, A, F, Penrose, Jr., 1890 (Tex, Geol. Surv. Ist Ann. Rept., pp. xlii, 17, 19). Basal 
or Wills Point clays.—Grent beds of stiff stratified clays of various colors inter- 
bedded with sand and containing some Is. concretions Thickness 250 to 300 ft. 
Underlie Timber Belt or Sabine River beds und uncon. overlie Upper Cret 


In 1896 G. D. Harris (Bulls, Am. PaL, vol. 1, No. 4, p. 155) applied Wills 
Point clays and sand to upper part only of Wills Point clay of Penrose. 
The Penrose definition, however, was generally adopted, and btw. 1890 
and 1907 Wills Point clay was name applied to basal Eo. deposits of 
Tex. Coastal Plain, which are now generally agreed are same as the 
Midway of E, part of Gulf Coastal Plain, and are called by latter name. 

H, J. Plummer, 1933 (Univ. Tex, Bull, 3201—issued in Feb. 1033, according to 
footnote on p. 51, p. 54, footnote), In forthcoming Univ. Tex, Bull, 8282 the 
"upper Midway" will be called Wills Point fm, of MidWay group, and n new name 
will be applied to “basal Midway.” 

F. B. Plummer, 1933 (Univ. Tex. Bull. 3232, p. 555) In 1927 the work of Mra, 
IH. J.) Plummer on the Foraminifera and that of Mise |Julia] Gardner on the 
large fossils demonstrated that the Midway is composed of two easily mappable 
units containing distinctly different faunas. The U, S. Geol. Survey on prel, ed, 
of geol. map of Tex. published in 1922, proposed to restrict Penrose’'s name and 
to apply it to upper div, only of the Midway. Willa Point fm as now defined 
Includes all strata below Wilcox group and above Teltacana 18, lenti] fof Kincaid 
fm, p. 532] or its equiv. horizon, Its base is drawn at base of the upper 
glnuconite, which appears to be uncon. on underlying beds, [See Plummer, 1933, 
under Kincaid fm.) 


Named for Wills Point, Van Zandt Co, 


tWilmington beds. 

locene (upper) and Miocene (lower): Southeastern coast of North Caro 

lina. 

W. H. Dall, 1898 (U. 8. G, S. 18th Ann. Rept., pt, 2, p. 344 and chart opp. p. 234). 
Wilmington beds —See Clark, U. 8. G. S, Bull. 83, 1891, pp 48-50; also note under 
ke {The note under E22 is :] This | the Shark River beds of N. J.}, like the Eocene 
of N. C, is regarded by Harris as newer than that of Md. and Va., which bas 

been included under name Pamunkey by Darton, [Assigned to Claibornian in 
table opp. p. 384.) 

On pp. 48-50 of U. 8. G. S, Bull. 88 W. B. Clark described the Eocene 
deposits of N, C. but did not apply a geographic name to them, In region 
deseribed by Clark the deposits nre now divided into Castle Hayne marl 
(of upper Eocene, Jackson, age) above and Trent marl (lower Mio.) 
below, both of which were evidently included in "Wilmington beda.” 

Apparently named for exposures at Wilmington, N. C. 


Wilmington group. 
Late Pleistocene: Southern California. 


R. T. Hill, 1920 (Sel, n. m, vol. 69, pp. 379-380). Wilmington group.—Has hitherto 
included Lower San Pedro, Upper San Pedro, and [Los] Cerritos stages of Arnold, 
or their equivalents, Contains Pleist. marine invertebrate fossils Structural and 
physiographic evidence proves these beds are older than the Pleist, invertebrate- 
bearing beds of La Brea pits, but both belong to Later Pleist, stage, and not to 
Earlier Pleist, [Derivation of name not stated. ] 


Wilmington limestone 


Upper Ordovician (Richmond): Northeastern IHlinois, 
See under Aur Sable ls. 


Wilmore sandstone member (of Conemangh formation). 
Pennsylvanian: Western Pennsylvania (Cambria County). 


C. Butts, 1905 (U. 8. G. 5. Ebensburg folio, No, 133). Wilmore $8$—Vnries from 
thin-bedded and tmienceous to thick-bedded nnd course. ‘Thickness 20 to 30 ft. 
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Is a memb. In upper part of Conemaugh fm. Its base is about 60 ft. above 
Summerhill ss, or 520 ft. above Upper Freeport coal — Exposed at top of frat 
railroad eut W., of Wilmore, also on hillside W. of Wilmore [Cambria Co.], about 
3 mi, SW. of Wilmore, and at other places, 

'Wilmore limestone, 

Middle Ordovician (Trenton): Central Kentucky. 

J. M. Nickles, 1905 (Ky. Geol Surv, Bull 5, p. 15), used Wilmore, in table only, 
without any deseription or thickness, for fm. in Lexington group underlying Paris 
‘ond overlying Lognna. 

According to A. F. Foerste (Ky. Geol, Sury, Bull. 7, 1906) the }Wilmore is 
125 ft. thick. According to E. O. Ulrich (Geol. Soc. Am, Bull, vol, 22, 
pp. 416-417, 1911) it underlies Bigby Is. and overlies Hermitage. Ac 
cording to A. F, Foerste (Ky, Geol, Surv,, 4th ser, vol. 1, pt. 1, pp. 389, 
420—130. 1913) it is 70 ft. thick, consists of Iss., frequently arzill. and 
usually interbedded with thin clay layers, and is underlain by Logana 
and overlain by Bigby. 

The name “Wilmore” being preoccupied, A. M, Miller replaced it with Jessa- 
mine ls. 


Named for exposures at Wilmore, Jessamine Co, 


Wilmot. 
Name applied to a subsurface sund in Cisco group (Penn.) of Archer Co 
Tex., lying from 160 to 200 ft. above Gose sand and probably not far 
above Breckenridge Is. memb. of Thrifty fm. 


Wilson formation. 

Pennsylvanian: Southeastern Kansas and northeastern Oklahoma. 

F. C. Schrader and E. Haworth, 1905 (U. S. G. 8. Bull. 260, p, 447), Wilson fm—TLae 
and shales, 280 ft. thick, underlying Buxton fm. and overlying Drum fm. in SE 
Kans. Includes Piqua Ia., Vilas sh., Lola-Allen ta and Chanute sh 

R. C. Moore, 1936 (Kans. Geol, Surv. Hull. 22, p. 124). Wilson fm. of Schrader 
and Haworth included strata from base of Chanute sh, to top of Stanton 18., and is 
abandoned 


Named for Wilson Co., Kans. 


Wilson sand. 


A subsurface sand, 0 to 80> ft. thick, in Carbondule fm. of Centralia region, 
SW. DL, in SW. part of Marion Co., lying 1,110 ft. below Herrin coal 


Wilson sand. 

A subsurface gas sand in lower part (Hiawatha memb. of Nightingale) of 
Wasateh fm. of Vermilion Creek gas area, on Wyo-Colo. State line in 
Sweetwater Co., SW. Wyo, and Molfat Co, NW. Colo. Lies higher than 
Newberger sand. (See W, T. Nightingale, A, A. P, G, Bull, June 1935.) 


Wilson sand. 
A subsurface sand in central southern Okla. which is reported to occur ut 
base of Perm. 


Wilson diorite. 
See Mount Wilson quartz diorite. 


Wilson Ranch beds, 

Pliocene: Western California (Sonoma County). 

V. C. Osmont, 1904 (Callf. Univ. Pub., Dept. Geol. Bull. vol. 4, p, 74). Wilson. Ranch 
beds.—West of Santa Rosa Valley, sas. and small proportion of shales nnd tine | 
volennic cgl, with marine fnuna. Bast of Santa Rosa Valley, sew, shales, and a i 
large proportion of coarse voleanic egl. ; no fossils: conrseness of gravel and Close 
bedding indicating fluviatile origin. Believed to be older than St. Helena rhyolite 
and younger than Sonoma tuff, 


Probably named for exposures on a ranch in Sonoma Co, 
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tWilton formation. 

Pre-Cambrian (*): Southwestern Connecticut (Fairfield County). 

J. G. Percival, 1342 (Conn. Geol. Surv. Repts, pp. 51-53, 63, and map). Wilton fm. 
(No, 4 of Bastern Primary system) —Chiefly dark suübporphyritic, more rarely 
porphyritic rock similar to that of Greenwich fm., and like that generally more or 
less subhornblendic. Includes subordinate beds of white granitic rock. Covers 
considerable part of Wilton. 


Included in Danbury granodiorite gneiss as mapped by H. E. Gregory and 
H. H. Robinson, 1907 (Conn. Geol and Nat. Hist. Surv. Bull. 7). 


Wilton's Run. 
P. Frazer, Jr. (2d Pa. Geol. Surv. Rept. C., p. 82, 1876) applied Wilton’s Run Is, belt 
to a belt of Ja., 500 to 1,000 -4- ft. thick, in vicinity of Wilton's Kun, near Wrightsville, 
York Cò, Pa 


Wimer beds. 

Miocene (upper), Pliocene, or Pleistocene: Northwestern California (Del 
Norte County). 

J. 8. Diller, 1902 (U. S. G. S. Bull. 196, pp. 22-35, 47). Neocene marine deposits 
occur on edge of platenu at elev, of about 2,200 fr, along old Wymer stage road, 
in sec, 20, about 13 mi. NE. of Crescent City. North of old Harvey place, where 
Thomas Haley now lives, a thin coating of the soft iron-stained, slightly indurated 
shaly sands is exposed on banks of road for severni miles, and has furnished 
numerous imperfect casts of molluska nas well as impressions of leaves. <A short 
distance farther E, in an excavation made by Mr. Williamson near hls barn, fre 
sec. 22, n very fine soft gray sandy clay, very slightly indurated, ia rich in shells. 
The deposits of the two localities just mentioned will be called for distinetness 
Wymer beds. They are very thin, resting on schists, peridotite, &&, nnd other 
rocks. [Fossils described.) Flora said by F. A. Knowlton to be upper Mio. 
W, H. Dall says fauna is not characteristic but not older than Tert. If on further 
study the Wymer beds should turn out to be Plio, or Mlelet. the age of the Klumath 
peneplain would be correspondingly reduced, 


"1 


According to J. H. Maxson (letter dated Jan. 5, 1023) this name should be 
spelled Wimer, as it is derived from the man who built the stage road on 
which the fm. is exposed. 


Winchell member (of Graford formation) 

Pennsylvanian: Central northern Texas (Colorado River to Brazos River), 
C, O, Nickell (rept completed and soon to be published by Tex. Geol. Survey). 
Winchell memb. of Graford fm.—The group of thin Iss, separated by thick sh. 
beds and thin sss. in the Winchell area, Brown Co. which to W. develop into 
& conspicuous Is, bed, as recorded in well logs drilled in central Coleman Co. 
This group of Iss. includes “Clear Creek ls." of Drake and of Plummer and 
Moore, plus the Is.-bearing part (55 ft. thick) of overlying Placid sh. memb. 
of Brad fm, of Plummer nnd Moore. The lowest Is. of the mwemb. is the 1s. that 
caps the escarpment W. of Winchell, and the top bed of the memb. is the ls 
that forms the broad bench about 1 mi. NW. of Winchell on which U. S. G. 8 
benchmark 1s set at elev. 1,417. Thickness of memb, ?; mi. N. of Winchell is 72 ft., 
but the beds thicken to W. Is top memb. of Graford fm, as here redefined 


Winchester limestone. 

Upper and Middle Ordovician: Central Kentucky. 

M. KR. Campbell, 1898 (U. & G. & Richmond folo, No. 46). Winchester le—Thin 
bolded crystalline blue js, with bands of calc. sh., 200 to 230 ft, thick, Overlain 
hy Garrard ss. nnd woderlain by Flanagan chert 

A. M, Miller, 1905 (Ky. Geol, Surv. Bull. 2, pp. 8-22). Winchester substage [re- 
stricted].—Hlue and gray knotty Is. with some sh. Thickness 40 ft. Underlics 
200 ft. of blue sh. and thin Iss. forming lower part of Eden stage land named 
Million sh, by Nickles in 1905]. Overlies Flanagan chert phase of Lexington group. 

The approved definition of Winchester ls. is for beds underlying Eden 
group and overlying Flanagan le. 

Named for Winchester, Clark Co, 

151627"—38— —10 
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Windegokan serles. 
Pre-Cambrian: Ontario (east of Lake Nipigon). 
T. L. Tanton, 1926 (Canada Geol Surv. Summ, Rept. 1924, pt. C, p. 4). 


E. S. Moore, 1929 (Geol Soc. Am. Boll. vol. 40, p. 553). Highly folded egl. found 
E. of Lake Nipigon, Ont, 


Windfall sand. 
A subsurface sand of Upper Dev, age in Bradford dist, NW, Pa. (See 
under Lewis Hun sand.) 


Windigokan. 
See Windegokan. 


Windom shale, 

Middle Devonian: Western New York (Lake Erie region). 

A. W. Grabau, 1917 (Geol Soc. Am. Bull, vol. 28, p. 946). In western N. Y. tho 

Tichenor Is. ig not seen, and Moscow and Ludlowville shales are together reduced 
to thickness of 17 ft at Eighteen Mile Creek. For this 17-foot fm.. which has 
commonly but erroneously been called Moscow sh., I propose Windom sh. from 
exposures near village of Windom, Erie Co. In western N, Y. the Tully is scarcely 
represented, although there is n very persistent eale. bed, 4 in. thick and only a 
few in. below top of Windom sh. nt Eighteen Mile Creek and on Lake Erie shore, 
which may indicate Tully type of sedimentation. The Windom is succeeded at 
Eighteen Mile Creek by an in, or two of Genesee gh. In western Ont. the beds 
equiv. to Moscow and Ludlowville shales thicken to 150 ft. In northern Ohio they 
have been eroded away. 
. A, Cooper, 1930 (Am. Jour, Sci., Gth, vol. 19, p. 232). Windom memb. of Mos 
eot fm—Grabau used this name for the &oft gray sh. on Smokes Creek at Win 
dom [Erie Co,] extending from Tichenor Is. (his Morse Creek Is.) upward to 
the “Pyrite.” Traced eastward this sh, comes to overlie the beds here named 
Kashong memb. of Moscow fm., and greatly increases in thickness, from 17 ft. on 
Eighteenmile Creek to 50 ft, at type section, 52 ft. in Genesee Valley, 120 ft, in 
Portland Polnt Ravine, Cayuga Lake, 165 ft. in Bucktai! Ravine at Spafford Valley, 
and 265 ft. in Unadilla Valley at New Berlin. 


Q 


Windom member, 

Lower Cretaceous (Comanche series): Central Kansas. 

W. B. Twenhofel, 1924 (Kans, Geol, Surv, Bull 9, pp. 31-82). Windom memb.— 
Thin marine les. near base of Belvidere fm. Two Gin. layers of gray shell ls. 
separated by gray sh. The ls. consists almost wholly of shells. Fossils identical 
with those of Kiowa sh, Thickness 3 ft, Underlies Marquette memb., and overlies 
Natural Corral memb, All included in Belvidere fm. 


Named for extensive occurrence NE, of village of Windom, MePherson Co. 


Wind River formation. 

Eocene (lower): Western Wyoming (Wind River Basin). 

F. V. Hayden, 1862 (Am, PhiL Soc. Trans, n. &, vol 12, pp. 125-127). Wind River 
Valley deposits.—Throughout Wind River Valley fs series of beds, 1,500 to 2,000 ft 
thick, which seems to be intermediate in character btw. the true lignite beds of 
the Tert. and the White River Tert. deposits. From divide btw. the North Platte 
and the Wind River they occupy greater portion of Wind River Valley. Differ 
from the other deposits in great predominance of aren. sediments and in absence 
^f vegetable remains, but they contain fragments of turtles and numerous fresh- 
water and land shells. Rest on the true lignite beds with slight discordance. 

F. V. Hayden, 1862 (Am. Jour. Sci, 2d, vol. 35, pp. 310—311). We have already 
expressed view, in a previous paper, that Wind River group is Intermediate In age 
btw. lignite Tert. and White River beds. There is no strict uncon, btw, the lig- 
nite beds and Wind River group, but latter incline in same direction, only at a 
much smaller angle. 

F. B. Meek ond F. V. Hayden, 1862 (Phila. Acad. Nat, Sci. Proc. 1861, vol. 13, pp. 
433, 434, 447). Wind River group.—Light-cray and nsh-colored ass. with more or 
legs nrgill. layers. Thickness 1,500 to 2,000 ft. Fossils listed. No marine or 
brackish-water fossil& Found in Wind River Valley and W. of Wind Hiver Mtns 
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Considered older than White River group and younger than Fort Union or Great 
Lignite group, but not seen in contact with any other Tert. 

F. V. Hayden, 1807 (U. S8. Geol, Geog. Surv. Terr, Ist Ann. Rept. pp. 162-177 of 
Rept. of Comr, Gen. Land Office) Wind River deposits consist of 1,500 to 2,000 
ft. of Heght-zray and aslhicolored sss, with more or less argill layers Occur in 
Wind River Valley, also W. of Wind River Mins. Fossils listed, Underlie White 
River group and overlie Fort Union or great lignite deposits, 

P. V. Hayden, 1809 (U. &. Geol, Geog. Surv, Terr. 3d Ann, Rept., pp. 89-92). Wine 
Rivor deposits are limited, so far as we now know, to Wind River Valley. 

O. 8t. Jobn, 1888 (U. S. Geol, Geog. Surv. Terr. of Wyo, and Idaho for 1878, pt. 1, 
pp. 228-269) Wind River fm. of Wind River Range contains Véiviparua paludinat- 
formis, which elsewhere eharncterizes Wasatch Tert. horizons Hence the varle- 
xated deposita to which Dr. Hayden gave name Wind River group, recognizing 
their probable Mio, age, are elther emphasized variegated upper Wasatch strata or 
a much Inter and actually nonconformnble memb. of Tert. serles peculiar to region 
N. of Gros Ventre Ming and E. of Wind River Range. 

W. D. Matthew, 1900 (Am, Mus, Nat, Hist. Bull, vol. 12, pp. 20-21). All sediments 
of Wind River Basin, Wyo., are Inter than Wasatch and eorlicr than Bridger. The 
Wind River fm. (Ba/Apopsis zone) is 800 ft. thick; the Wasatch fm. (Coryphodon 
zone) of Bighorn Basin, Wyo., is 2,000 ft. thick. 

W. B. Scott, 1007 (Textbook gvol., pp. 731-732). Wind River fauna is a develop 
ment of the Wasateh, apparently without admixture of foreign elements by im» 
migration, 

H. F. Osborn, 1007 (Am. Mus. Nat. Hist. Bull, vol 28, art. 11, fig. 1, p. 242) and 
1909 (U. 8. G. S. Bull. 361, pp. 23, 43-48), showed lower 500 ft, (Lambdotherium 
beds) of Wind Hiver fm. = upper part of Wasatch fm, ond upper 800 ft. (Boti 
tanops beds) of Wind River to be of post-Wasateh but pre-Bridger age, and reported 
Coryphodon from both upper and lower parts of Wind River fm 

W. J. Sinclair and W. Granger, 1011 (Am. Mus. Nat. Hist. Bull, vol. 30, pp. 874), 
divided the Tert, of Wind River Basin into: 

Oligocene, 210-525 
Eocene [Probably = White River of early repts.] 
Tinta fm., 90-280 
Discon. (7) 
so-called Bridger fm., 20-825 ft. 
No fosalls 


Conformuble. 
Wind River group: [Apparently Wind River of pre 
Lost Cabin fm, (Lambdotherium vious repts.] 
zone). 


Conformable. 
Lysite ftm., 350-4- ft. 
Wasatch fm. absent, 
W. D. Matthew, 1924 (Geol. Soc, Am. Bull, vol. 35, pp. 740-750), divided Wasatch 
fm, of Bighorn Basin as follows (descending) : 
phe abin }=wina River group. 
Gray Bull. 


Sand Coulee. 
H. F. Osborn, 1020 (U. S. G. S. Mon. 55), divided Wind River fm. of Wind River 


Basin into (1) Wind River B ("Lost Cabin"), 450 ft, containing Eofftanops and 
Lambdotherium ; and (2) Wind River A ("Lysite"), 350 ft., consisting of Meptodon 
zone (300 fr, thick) underlain by nonfosailiferous clays with gyp.; and he showed 
Wind River fm.- upper two faunal zones of Wasatch fm. This 15 present ap- 
proved definition of U. 8. Geol. Survey. 


Wind River Valley deposits. 
See ist entry under Wind River fm. 


Windrock sandstone. 

Pennsylvanian: Northeastern Tennessee (Morgan County). 

L. C, Glenn, 1925 (Tenn. Geol Surv. Bull 3318, pp. 327-328) [Shows, in cross- 
country sections from Windrock to American Knob, Windrock s&, a ss. or grit nt 
top of Anderson fm. On American Knob the top of this xs, ta 18 ft. below summit; 
it fa 40 ft. thick, and contains occasional gritty quartz pebbles of size of wheat 
grnina.] 
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Windrow formation. 

Cretaceous or Tertiary: Southwestern Wisconsin (Monroe County, Sparta 
and Tomah quadrangles). 

F, T. Thwaites and W. H. Twenhofel 1920 (Geol Soc. Am. Bull, vol 31, p. - 
see also vol. 82, pp, 202-311, 1921). Windrow fm.—Widely scattered patches of 
quartz and chert gravels, with associated limonite deposits, which occur on tops of 
high elevations throughout the driftis aren of upper Miss, Valley and adjacent 
glaciated aren to W. and 8S. The chert pebbles contain fossils, the youngest of 
whieh are certainly Sil The fm. was river-deposited at a time far antedating the 
Flelst, and not necessarily connected with peneplanation, but no definite age can 


be assigned to it, 


Named for exposure on top of Windrow Bluff, near Tomah. 


Windsor group. 
Mississippian: New Brunswick and Nova Scotia. 
H. M. Ami, 1900 (Can, Ree, Sek, vol. 8, p. 160). Windsor fm,, Carbf 
€. Rehuchert and C. O. Dunbar, 1933 (Textbook geol., pt. 2, p. 227). Windsor group 
corresponds te Mauch Chunk sh, (of Chester age) of Appalachian region, 


Windy Arm series, 
Age (?): Yukon Territory 
D. D. Cairnes, 1908 (Canada Dept, Mines, Geol. Rury. Brunch, Pub, 9882, pp. 23, 29) 


Windy Gap limestone member (of Greene formation). 
Permian: Southwestern Pennsylvanla nnd northern West Virginia. 
I. C. White, 1891 (U. $, G, 8$. Bull. 65, pp. 24, 30). Windy Gap ls, 4 to 5 ft thick 
lies 25 to 20 ft, above Windy Gap coal in Greene Co, Pa. Included in Dunkard 
Creek serles [Dunkard group) 
Named for Windy Gap, a divide separating Laurel Run braneh of Fish 
Creek from waters of Wheeling Creek, in Springfield Twp, Greene Co., Pa 


Windy Gulch rhyolite breccia, (In Potosi volcanic series.) 

Miocene: Southwestern Colorado (Creede district). 

Ww. H. Emmons and E. S. Larsen, 1923 (U. 8, G. S, Bull. 718). A rhyolite breccia 
made up of light-colored rhyolite, in. part an ordinary tuff, in part a norma] flow 
rack, but ehletly a breecin, probably a flow breccia, In lower part of Piedra group of 
Potosi volcanic series. Underiies the tridymite latite of Pleden group in drainage 
basin of Windy Guleh and to W. Characterized by porous character and abundant 
fragments of pumice, Thickness 100 to 200+ ft, 


Windy Point granite. 
Pre-Cambrian: Eastern Colorado (Pikes Peak region). 


G. L Malay, 1916 (U. S. G. S. Colorado Springs folio, No, 203). Windy Point 
granite—Holoecrystalline and fine-grained. Forms summit of Pikes Peak. Ap 
peara to have been intruded into Pikes Peak granite. Does not extend into 
Colorado Springs quad. 


Winfield limestone. (In Chase group.) 

Permian: Eastern Kansas, southeastern Nebraska, and central northern 
Oklahoma. 

C, S. Prosser, 1897 (Kans. Univ. Geol. Surv. vol. 2, pp. 64-66), Winfield concre- 
tionary ta —Ls., 13 ft. thick, heretofore called Marion concretionary ls. Top 
memb, of Chase fm 

€, S, Prosser, 1902 (Jour. Geol., vol 10, p. 715). Winfield fm.—Mnssive conere 
tionary ls [Winfield concretionary Is, of previous repts] at top; yellowish shales 
in middle; and cherty Is [tMarion flint] at base. Thickness 25 ft. Overtice 
Doyle shales nnd underlies Marion fm [This expanded definition of Winfield 1s. 
was followed by Kans. Geol, Survey and U. N. Geol Survey until 1929,) 

N, W. Baas, 1929 (Kana. Geol. Surv. Bull. 12, p. ST, in cooperation with U. S. Geol. 
Survey), applied Wingert Is. to 10 or 11 ft. of massive 1s, in Cowley Co., Kans, 
which “probably corresponds to the ‘massive concretionary ly’ of Prosser, which 
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he deseribed as occurring at the top of his Winfield fm. The lower part of his 
Winfleld fm. may then correspond to upper part of Doyle sh. as herein described, 
the basal cherty Ja. (‘Marion flint’) being absent in southern Kans,” 

G. E. Covdra and J. E. Upp, 1931 (Nebr, Geol, Surv, Bull. 6, 2d ser), divided 
Wiefletd fm. Into 3 members (descending)—Cresswell 1s. (“coneretionary ls," of 
early repte), Grant sh. and Stovall Is—with a combined thickness of 20 ft., 
apparently following Prosser's definition, They also divided underlying Doyle fm. 
into 8 named members, aggregating OG ft. In thickness, 

k €, Moore, 1986 (Kana, Geol Soc. 10th Ann. Field Conf. Guidebook, p. 12), 
treated Luta is. ns top memb of Winfield l& and treated Condra's members of 
Doyle ah. as fms., dropping Doyle. 


These recent reports (which apparentiy follow Prosser's 1902 definitions 
of Winjield and Doyle) have not yet been considered by U. S. Geol. 
Survey for ite publications, 

Named for exposures around Winfield, Cowley Co., Kans. 


{Winfield formation, 
See under Winfield Is. 


fWinfield dolomite 

Lower Ordovician: Central eastern Missouri and southwestern Illinois. 

C, R. Keres, 1898 [Iowa Acad, Sel, Proc, vol, 5, pp. 59, 60) Winfleld dol —Deep 
buff, somewhat earthy mag. 1s, rather heavily bedded and containing some sandy 
materials apparently unfossiliferons, "Thickness 40 ft. Oldest bed exposed along 
the Mississippi btw. Missouri River and northern Iown Underlies Cap au Gres 
[St. Peter] as. im Lincoln Co., Mo., and across the river in 11. 

Now classified by Mo. Geol. Surv. as same as Cotter dol. 

Named for Winfield, Lincoln Co., Mo, 


Wing conglomerate. 
Lower Ordovician (Beekmantown): Northwestern Vermont (Champlain 
Valley). 
H. M. Seely, 1906 (Sth Rept. Vt, State Geol, pp. 174-187) Wing eol. in the "egil. 
bed" of Rev. A. Wing, Belongs to Beckmantown, but exaet horizon uncertain. 
Believed to lie near top of Div. D. 


Wingate sandstone. (In Glen Canyon group.) 

Jurassie (?): Western New Mexico, northeastern Arizona, southeastern 
Utah, and southwestern and western Colorado. 

C. E. Dutton, 1885 (U. 8. G. 8. 6th Ann, Rept., pl. 16, p. 136). Wingate saa —Bright 
red sx, 450 ft. thick, Underlie Zuni sss, in Zuni Plateau, N, Mex, and are sep 
arated from underlying Shinarump cel. by 1,450 to 1,550 ft. of red sh, and sandy 
sh, [later named Chimio fm.]. 

H. E. Gregory, 1017 (U. 5. G. 8. P. P. 93), gave detalled description of Wingate ss. 
in Navajo country, and applied 7odilfo fm. to the beds separating it from the 
younger Navajo s8. and Chinle fm. to the underlying boda. 

Subsequent work showed that the Todilto at its type loc. in NW. N. Mex. 
is basal memb. of Morrison fm., but that in SE. Utah und parts of SW. 
Colo, the Morrison is separated from the Wingate ss, by several inter- 
vening fms., in descending order Summerville, Curtis, Entrada, Carmel, 
Navajo, and Kayenta. (See A. A. Baker, C. H. Dane, and J, B. Reeside, 
Jr., U. 8S. G. S. P. P. 183, 1936.) 


Winifrede sandstones. (In Kanawha formation.) 
Pennsylvanian: West Virginia. 
I. C. White, 1908 (W. Va. Geol, Surv. vol. 2A, pp. 271, 430). Upper Wintfrede 85.— 
Massive yellowish-rray S3., coarse in upper half but close and fine-grained below; 
50 to RO ft. thick. Lies 10 to 20 ft, below Coalburg coal nnd rests on Winifrede 
coal, Lower Winifrede s¢—Grayish-white hard, often massive ss., 20 to d0-fly T, 
thick, Rests uncon. on Chilton ss. and Jies 5 to 15 ft. below Winifrede egal," 


[Probably named for occurrence at Winifrede, Kanawha Co.) j 
ü 
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Winifrede limestone. (In Kanawha formation.) 

Pennsylvanian: Southern West Virginia. 

R. V. Hennen, 1914 (W. Va. Geol. Surv. Rept. Kanawha Co., pp. xxvi, 641). Wine 
jrede i&—1mpure Is., % to 1 ft. thick, containing fossil shells. Overlies Upper 
Chilton as, and is separated from overlying Chilton A coal by 5 to 19 ft. of fre 
clay and sh. The weathered ls., not in place, was found 1 mi. 8. of Winifrede, 
on Fields Creek, North Hollow, 100 yds. E. of mouth of South Hollow, Kanawha 
Co. 

Winkier Ford limestone member (of Grape Creek formation). 

Permian; Central Texas {Concho County). 

W. Kramer, 1934 (A. A. P. G. Bull., vol. 18, No. 12, p. 1581). A 1-ft, bed of dark- 
gray ls. lying 670 ft. above Coleman Junction Is, makes n ledge btw, Millersview 
and Concho River. This bed might be called Winkler Ford memb., for it. eropa out 
(0.1 mi, S, of NW. corner Elizabeth Aurand survey No, 1861) on rond 1.2 mi. SE. 
of that crossing on Concho River 

Winnebago shale. 
Pennsylvanian: Southeastern Nebraska and northeastern Kansas. 
See under South Fork la, 


Winneshiek limestone. 
Lower Ordovician: Iowa. 


C. [R.] Keyes, 1984 (Pan-Am. Geol, vol. 61, No, 3, p. 240), The Willow [River] 
beds at type loc, may possibly therefore represent only not more than 14 of southern 
section, the rest being removed through planation before the Peter (St. Peter] on 
was laid down. In its mox, development in Iowa, Some Such term as Winneshick 
dot, would be really more appropriate, 


1Winnfleld limestone. 

Upper Cretaceous (?): Northwestern Louisiana. 

G. D. Harris and A. C. Veatch, 1899 (La. Geol. Surv. pt. 5, Rept. for 1899, pp, 58- 
50). Winnfield Is,—MHighly crystalline 1s., full of cracks, pockets, and Joints, shows 
whitish and bluish bands of various shades. No fossils found, but included in 
Ripley stage of Upper Cret. 

Named for Winnfield, Winn Co., where it is quarried. 

According to M. I. Goldman (personal communication, Dec, 1998) the rock 
to which this name was applied is a calcite cap rock. 


Winnipeg sandstone. 
Ordovician: Manitoba. 
D. B, Dowling, 1896 (Ottawa Field Nat. Club Trans, 1895-06, vol. 11, pp. 67-68), 


Winnipeg limestone. 
Ordovician: Ontario. 
A. C. Lawson, 1912 (Canada Geol. Surv. Summ, Rept. 1911, p, 243). 


Winnipegosan formation. 
Winnipegosis formation, 
Devonian: Manitoba. 
J. B. Tyrrell, 1893 (Canada Geol, Surv., n. &, vol. 5, pt. 1, pp. 144E-199E). Winni 
pegosan fm., Dev., Manitoba. 
R. C. Wallace, 1915 (Canada Geol. Surv. Summ. Rept. 1914, p, 77) [Both spellings 
nre used in this rept., which states that the beds are exposed at Graves Polnt, 
Lake Winnipegohis,] 
Winnipeg River granite, 
Pre-Cambrian : Ontario, 
E. M. J, Burwash, 1923 (Ont, Dept, Mines 32d Ann. Rept., pt. 2, p. 7). 


TWinnlipesaukee gneiss, 
See under Lake Winnipesaukee gneiss, 
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Winoka gravel. 

Pliocene; Southwestern Missouri. 

Emma J. Park, Mabel Hays, and E. M. Shepard, 1904 (Bradley Geol. Field Stu. 
Drury Coll Bull. 1, pt. 1, pp. 14, 19, 41). Winoka wrarvet—RSenttered deposits of 
orange-brown tò grayish-yellow river gravel, 50 ft, thick, occurring for most 
part on billtops and hillsides far above present stream beds. Resta on Upper 
Burlington ls. except in one area, where it resta on Choutenu Is. Assigned to 
Tert. [Later rept hy E. M. Shepard assigned this gravel to Plio, and stated It 1s 
same us so-called “Lafayette.” ] 


Named for exposures at Winoka, Greene or Christian Co. 


Winona conglomerate. 
Pre-Cambrian (Keweenawan): Northern Michigan. 
A. C. Lane, 1911 (Mich. Geol and Biol. Surv. Pub. 6, geol. sor, 4, pp. 547, 563, 
566, 576, 082, fig. 42). Winona cyl. ie same ns Marvine'k egl No, 8 
Is generally regarded ns same as Bohemia cgL, top fm. of Bohemian 
Range group. 
Named for oceurrence In Winona mine, Houghton Co 


Winona amygdaloid, 
Pre-Cambrian (Keweenaüwan): Northern Michigan 
Name locally in use many years. Used by B. S. Butler in U. S. G. S 
P. P. 144, 1929, Probably same ns Isle Royale amygdaloid. The mineral- 
ized part is the Winona lode, Named for occurrence in Winonn mine, 
Houghton Co. Belongs to Central Mine group. 


Winona fiow. 
Includes Winona amygdaloid nnd underlying trap 


Winona sand member (of Lisbon formation). 

Eocene (middle): Mississippi. 

E. N, Lowe, 1919 (Miss Geol Surv. Bull, 14, p. 73 Winona sand—iIn NW. Miss. 
consists of approx. 350 ft. of highly glauconitie marine sands and clayey sands, 
locally abundantly fossiliferous, In eastern Miss. the materiale change to white 
and yellowish coarse gand, frequently eross-bedded and nonfosailiferous, Near 
Meridian only 75 to 100 ft, thick. Especially well developed around Winona, 
Vaiden, and eastward in adjacent counties, Included in Tallahatta fm., ax basal 
memb. Conformably underlies Basie claystone. 

C. W. Cooke, 1925 (U. 8, G. 8. P. P. 140) Winona sand memb. redefined $0 as to 
include typical Winona sand of Montgomery Co. and typical “Enterprise mari" 
of Clarke Co., but to exclude the nds at base of Tallahatta fm. in Lauderdale 
Co, Miss, which were formerly erroneously supposed to be same as the much 
younger sand at Winona. Is basal memb, of Lisbon fm. in Misa, 


Named for development at Winona, Montgomery Co. 


Winooski marble. 
Lower Cambrian: Northwestern Vermont (Chittenden County). 


E. Hitcheock, 1861 (Rept. Geol. Vt. vol. 1), designated the basal 40 ft. of hile 
Red Sandrock series as Winooski marble, “not to multiply locul designations, but 
to designate a peculiar variety of the Red Sandrock series, using the name by 
which it is known in economic geol" Subsequent repts on geol. of Vt, frequently 
contained references to Winooski marble 

G. H. Perkins, 1885 (Am. Nat, vol 19, pp. 128-138), in a description of Swanton, 
Vt., described tha Winooski or Wakefield. marble as consisting of 370 ft. of white 
and red dol, with sandy layers, some strata mottled rose red and white and a 
few brick red or Indian red, and as containing fossils. 

A. Keith, 1923 (Am. Jour. Sei, Sth, vol. 5, p. 108) Winooskt marble, —GOnuterops 
in nenrly continuous belts from Snake Mtn to Canada, The name is a very old 
one, given for fine exposures along Winooski River in Burlington, where marble 
was first quarried from the fm. and is atili obtained from other quarries near 
Swanton. The fm. ia mainly dol, of prevailing red or pink mottled color; inter- 
bedded with these colored beds are considerable layers of light-gray dol A few 
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of gray beds are rather coaracly crystalline, buf most of the dolomites both 
gray and colored, are very dense and bave marked conchoidal fracture The 
charneteristic feature of the dol. ia m very marked wavy, lumpy surface for the 
individual Jayers, At base the dol is interbedded with qtxite layera for 50 ft., 
forming transition into underlying Monkton gtzite. Just below top of the 
Winooski there is a marked horizon, 9 ft. thick, of red, buit, and purple qtxite 
layers interbedded with pink and buff mottled fine-grained dol In the pink dol. 
just above this qtzite there are à few Inches of edyewlse csl. containing thin, 
flat dol, pebbles. The qtzite layers at thie horizon form broad, flat surfaces like 
those of Monkton qtzite, which they strongly resetuble, and also show ripple marks, 
mud cracks, and annelid trails. These beds and the underlying mottled pink or 
purple dolomites aggregating S5 ft. are well exposed at Winooski Falla in Burling 
ton, There ie abrupt change nbove topmost qtzite of the fm. to the massive 
gray beds of overlying Mallett dol. Thickness of fm. 100+ on E. side of Snake 
Mtn to 400 ft. about 12 mi. N. of Burlington 


TWinslow formation 

Pennsylvanian: Northwestern Arkansas and northeastern Oklahoma. 

G. I. Adams, 1904 (U. S. G. S, P. P, 24, p. 29). Winslow [m.—The rocke in north 
ern Ark. which have usually been called AMillstone grit. Puse of fm, at most 
localities characterized by presence of quarts pebbles Altaing groat thickness 
in Boston Mtns. Upper limit not definitely determined, Contains mueh more 
#8, than underlying Morrow fm., and the beds nre often massive and exposed in 
heavy ledges which give rise to esenrpments, No persistent ]s beds so far as 
known, The sss have not yielded fossils, although they undoubtedly contain 
fossila in some places, 

G. L Adams and E. ©. Ulrich, 1905 (U. 8. G. 8. Fayetteville, Ark., folio, No. 119) 
gave thickness of Winslow fm. in that quad. as 1004 ft, and stated that it 

its top was eroded. 
mapped Winslow fm 


appenred to be uncon. on underlying Morrow fm. and tt 

J. A. Taff, 1905 (U. 8. G. S. Tahlequah, Okin., follo, No. 1 
in stern Okla, where he applied the name fo 1,100 ft. of struta uncon. over 
lying Morrow fm. and composing the youngest fm, iy that ares In 1906 (U, 8, 
G. 8S, Muscogee, Okla., folio, No. 132) Taf! mapped as Winatow fm. S00 to 1,000 
ft. of strata underlying what he mapped aa Bes fm. and uncon., overlying 
Morrow fm. In latter folto he sinted that h Winslow fm, wire Atoka 
Háàrtshorne, and McAlester fms. of other areas in Okla. 

A. H. Purdue, 1907 (U. S, G. &. Winslow, Ark., folio, No. 154), mapped Winslow fm 
in its type area, gave its thickness us 2,500-- fit., stated that it rested conform 
ubly on the Morrow, and that it was overlain by alluvium 


The strata ineluded in Winslow fm. are of lite Pottsville and enrly 
Allegheny age. That it is a blanket term covering rocks susceptible of 
subdivision into several fms. has long been recognized by J. A. Taff, C. 
Croneis (Ark. Geol. Surv, Bull. 3, 1950), und other geologists. Accord 
ing to field work of B, Parks and T, A. Hendricks, all of it that is 
present in Fayetteville quad. is now known to belong to Atoka fm. In 
Winslow quad. it included Atoka fm.. Hartshorne ss., and lower part of 
McAlester fm.: and as used in some other arens it included, in addition, 
upper part of McAlester fm., the overlying Savanna s3, and at least 
the lower part of Boggy sh. This blanket nume has therefore been dis- 
carded. (See references under Akins ah, memb.) 

Named for exposures at and around Winslow, Ark. 


Winslow shale, 
Lower Triassic: Northeastern Arizona 
C. [R] Keyes, 1022 (Pan-Am, Geol, vol 38, pp. 250, 339) Name Winslow Nates 
is given to 3d sh. bed of Ward's Moenkopian serios, exposed in Rio Chiquite 
Colorado Valley, at mouth of Rio Puerco, Navajo and Coconing Counties, Ariz. 
Thickness 200 ft 
Derivation of name not stated. Mouth of Rio Puerco is in Navajo Co., 
near Holbrook, n considerable distance E. af Winslow. 
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Winston dolomite. 

Silurian (pre-Niagaran): Northeastern Towa and northwestern Illinois. 

T. EK. Savage, 1914 (Am. Jour, Sch, 4th, vol, 38, po. 34-37). Winston ts —Yellow 
earthy fine-grained dol, In rather thin even layers, 22 ft. thick, with 6 in. of con- 
spicuonaly laminated blulsh calc. and shaly as. at base, Uncòn, overlies Maquoketa 
ph, and underlies Waueoma IR Representa abont same period of deposition as 
Edgewood fm. but thought to belong to a northern province Lower fm. of 
Alexandrian series. 

CT, E Sav , 1926 (Geol, Soc, Am, Hull, vol, 37, pp. 526-4 ), discarded his Winston ls, 
being *ntsfed it is sume as Wigewood ls., which bas priority. (Sce 1926 entry 


under Waucome I.) 


Named for Winston, Jo Daviess Co., TLL 


Winters clay. (In Allegheny formation.) 
Name applied to plastie clay, 3 ft. 7 in. thick, underlying Winters coal in 
Vinton Co, Ohio, (See W, Stout, Ohio Geol, Surv., 4th ser, Bull. 31, 


1927.) 


Winterset limestone. (In Kansas City croup, Kans 
Winterset limestone member (of Kansas City formation, Missouri). 
Pennsylvaninn: Western [own and Missouri eastern Kansas, and seuth- 
eastern Nebraaka 
J. L, Tilton, 1897 (Iowa Acad. Sci. Proc., vol 4, pp. 48-54) Winterset 18.—Alter- 
nating Iss and shales, wilh acme ss., representing Missourlan stage in Madison 
Ca, Towa, Thickness about 30 ft 
J. L Titon and H, F. Bain, 1597 (Iowa Geol. Surv. vol. 7, pp, 517-519) Winterset 
ts, 12 ft. thick, ta separated from overlying Pusuling (DeKalb) ts by o sh. bed 
and from underlying Rarlham [Bethany Palla} Js by € ft of ah. [Galesburg sh 


memb, | 

lor many years the generally accepted definition of Winterset ls. was a 
memb, of Kansas City fm. underlying Cherryvale sh. memb. nnd overlying 
Galesburg sh. memb 

R. C. Moore, 1932 (Kans, Geol, Soc. 6th Ann. Field Conf. Guidebook, pp. 91, 97), 
stated that Winterset ls, of bis present revised clasaification of rocks of Kans. ja 
“the sume as previously recognized in Kans, 2nd Mo, ;" 1t le top memb, of Donnis Js. 
as here defined; the eh, underlying it is younger than Galesburg sh. and is bere 
named Stark &sh.; the Sturk sb. 1s separated from) true Galesburg sh. by a ls. 
here named Canvitle Is. 

See under Dennis ts, 

Named for exposures at Winterset, Madison Co, Iowa 


Winthrop sandstone, 
Cretaceous: Central northern Washington. 
I. C, Russell, 1900 (U, S, G. 5. 20th Ann. Rept., pt, 2, pp, 100-137). Winthrop sa 
Nearly white massive nrkose ss, nnd light-sray sandy shales. Thickness 2.000 ft. 
Fossil] leaves (Cret.), Finely exposed on N. border of Methow Valley, Ga mi, 
NW, of Winthrop, Okanogan Co. 


Winzeler shale. 

Pennsylvanian: Wastern Kansas, southwestern Iowa, and southeastern 
Nebraska 

R. C. Moore, 1982 (Kans. Geol Soc. 6th Ann Field Conf, Guidebook, pp. 94, 96) 
[See under Jtechelor Creek ts. On p. 20 Wingeler sh, 1» described ae consisting 
of 5 ft. of Hight-bluish sandy sh.; om p. 21 it is described as 3.15 ft. of yellowleh- 
gray clayey calc, sh.) 

R. C. Moore, 1936 (Kans. Geol. Surv. Boll 22, p. 208). Winseler sh, overlies Church 
ls and underlies Utopia is, It is 3 to 8 fr. thick, bluieh gray or yellowlsh and 
clayey to eale. Marine fauna in lower part Is recognizable from Nebr, nnd 
Iowa to Okin., but locally, where Utopia Is. disappears, the beds immediately over- 
lying Church 1s. are ssed us White Cloud sh. Type Joc, Winzeler farm, sec. 4 
T. 26 S., R. 11 E, Greenwood Co., Kans. 
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Wirtemburg limestone. 
Wirtemburg sandstone. 
See Wurtem burg. 


Wisconsin stage of glaciation, also Wisconsin drift (Pleistocene). 

Wisconsin stage is name applied to last stage of glaciation, which has usually 
been divided into two substages, called carly Wisconsin and late Wisconsin. 
Three substages (early, middle, and Inte Wisconsin) are, however, now 
recognized by Leverett (Moraines and shore lines of Lake Superior Region, 
U. S. G. 8, P, P. 154A, 19020). The name was proposed by T. C. Chamber 
lin (Great ice age, by James Geikle, 3d ed, pp. 754-775, 1894) in the 
form Hast Wisconsin stage of glaciation for the time, and Hast Wisconsin 
fm. for the deposits, because of their development in eustern Wis. In 1895 
(Jour. Geol, vol. 3, pp. 270-277) Chamberlin, upon the suggestion of Upham, 
shortened the name to Wisconsin. In 1931 (Jour, Geol., vol. 39, pp. 501-53) 
M. M. Leighton proposed to “reclassify the Iowan and Wisconsin drifts” 
by including in the Wisconsin the Peorian loess and the underlying Iowan 
drift. He also introduced Hudsonian xubstage for the late Wisconsin 
drift, Quebecan substage for the early and middle Wisconsin drift, 
and applied the new name Manitoban substage tothe Iowan drift. (See 
under +Manitoban substage.) In 1933, however (Sci, vol. 77, p. 168), he 
withdrew his proposed names Hudsonian, Quebeenn, and Manitoban, and 
proposed the following subdivisions of his Wisconsin (or fourth) glacial 
"age": Mankato (late Wisconsin), Cary (middle Wisconsin), Tazewell 
(early Wisconsin), and Jowan (oldest Wisconsin). F. Leverett, 1933 
(Sei, voL 77, p. 560), objected to introduction of Mankato, Cary, and 
Tazewell. (See under Mankato substage.) In 1931 (Geol. Soc. Am. 
lulL, vol, 42, pt. 1, pp. 449+) G. F. Kay introduced Eidoram epoch to 
include Wisconsin, Peorian, and Iowan. In 1933 (Geol. Soc. Am, Bull, 
vol. 44, pp. 600-673, August 31) Kay and Leighton proposed the following 
ciassificution for Mississippi Valley: 

Pleistocene or Glacial period (system) : 
Bidoran epoch (series); [Redefined to include Becent.] 
Recent age (stage). 
Wisconsin age (stage); 
Mankato substage (Late Wisconein). 
Cary substage (Middle Wisconsin). 
Tazewell substage (Karly Wisconsin). 
lowan substage 
Centralian epoch (series) -< 
Sangamon age (stage). 
Ilinoinn age (stage). 
Ottumwun epoch (series) : 
Yarmouth age (stage). 
Kansan age (stage). 
Grandian epoch (series) ; 
Aftonian age (stage). 
Nebraskan age (stage). 
Regarding Peorian they stated; The name Peorian will continue to be 
used in Iowa for the widespreud loess which lies om the Iowan drift 
and around its border and beneath the Mankato (Late Wisconsin) drift; 
and in UL for the widespread loess which lies above the Late Sangamon 
loess outside of Tazewell drift, Within the border of Tazewell drift the 
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locas which immediately underlies it may be called Jowan, as originally 
proposed, and the loess which overlies it the Tazewell loess, These two 
loesses are indistinguishable outside of the Tazewell drift border and 
compose the Peorian loess. 


*Wisconsin Valley slates. 
Pre-Cambrian (Huronian): Central northern Wisconsin (upper part of 
Wisconsin River). 
C. R. Van Hise, 1892 (U. S. G. S. Bull. 86, pl. 2, map), and R. D. Irving, 1892 (U. 8. 
G. 8. Mon. 19, pl. 1, map). Wisconsin Valley slates mapped along upper part of 
Wisconsin River and assigned to Huronian, 


The U. 8. Geol. Survey does not now use this name, but uses slates of Wis- 
conain Valley, in à geographie sense. 


Wiscoy shale (also Wiscoy sandstone), 

Upper Devonian: Western and west-central New York. 

J. M, Clarke, 1899 (N. Y. State Mus. 16th Ann. Rept, pp. 31-41), Wiseoy beds.— 
Shales and sands overlying Portage [Nunda] sss. in Genesee River section, Contain 
normal Portage or Naples fauna, 

D, D, Luther, 1902 (N. Y. State Mus, Bull 52, p. 619). Wiascoy shales.—Mainly soft 
sh., bluish and argill., or olive and sandy, with, occasionally, thin black layers, a 
few flags or thin sss., and cale, concretions. Thickness 150 ft. Top fm. of Portage 
or Nunda group. Overlain by band of flags and thin sss. that form “Long Beards 
riffs" [Long Beards Riffs ss.) and contain fossils of Chemung group in Genesee 
River section. Underlain by Portage [Nanda] sss. 

J. M. Clarke and D, D. Luther, 1904. See 1904 item under Prattsburg. 

J. M. Clarke and D. D. Luther, 1905 (N. Y. State Mus. Bull. 81). Wisecogy ah, can be 
traced W. to Lake Erie, showing little change in lithologie character and fauna, 
but eastward the fauna is more aren., and S. of Daneville, 25 mi. E. of Wiscoy, the 
fm. is mainly laminated ss. crowded with brachiopods. So conspicuous is its devel- , 
opment from Dansville eastward, and so profuse and striking its development of 
Chemung brachiopod fauna, that on map of Naples quad. it was deemed advisable 
to apply to it the term Pratiebury ss. and sh., inasmuch as there has been this 
fundamental change in nuture of fauna. 

Later repts by Luther give thickness of 170 to 190 ft. in Wyoming and Erie 
Counties. 

See Luther, 1906, under Prattaburg. 

C, A. Hartnagel, 1912 (N. Y. State Mus. Hdb. 19, p. 79). Wiseoy sh. and sande—Top 
div. of Portage beds in western and west-central N. Y. Named from exposure at 
falls of Wiscoy Creek, Alleguny Co. 

G. H. Chadwick, 1923 (Geol. Soc. Am. Bull., vol. 34, p. 69). Wiscoy s?» is overlain by 
Canaseraga ss. In Allegany Co. and by equiv, Dunkirk sh? (including Long Beard 
Riffs ss. in lower part) in Cattaraugus Co. Is of Portage age. 

W. Goldring, 1931 (N. Y. State Mus. Hdb. 10, p. 369). Wiseoy sh. underlica Dunkirk 
sh. (of Chemung group) and overlies Nunda ss. Is top fm. of Portage group, 

G. H. Chadwick, 1933 (Pan-Am. Geol, vol. 60, pp. 193, ete}. Wiscoy sh. le Hannover 
sh, (above) and Pipe Creek sh. (below), Included in Nunda [Portage] group. 

In Steuben and adjacent counties of south-central N. Y. the Wiscoy is sa. 
and is called Wiseoy ss, To W. it is sh. and is called Wiscoy sh. 


Wise formation. (In Pottsville group.) 
Pennsylvanian: Southeastern Kentucky and southwestern Virginia. 
M, R, Campbell, 1893 (U. 5, G. S. Bull, 111, pp. 28, 34). Wise fm.—Shales and ss&., 
with cloys and coal beds, 1,270 ft. thick, in upper part of Coal Measures of Bigstone 
Gap conl field of Va. and Ky, Underlain by Gladeville ss. and overlain by Harlan ss. 


Belongs to upper part of Pottsville group. 
Named for Wise Co,, Va. 
Wiser sand. 
A subsurface sand, of Penn. age and 0 to 60 ft. thiek, in central northern 
Okla., which is correlated with a part of Oologuh Is. In Wiser pool, 
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Osage Co. the producing sands are called Wayside (at 750 ft. depth), 
Bartlesville (at 1,475 ft. depth), and Burgess (at 1,700 ft. depth) 


Wissakickon schist. 
Wissahickon formation, 
Pre-Cambrian (Glenarm series) 
Maryland, and across Virginia. 
F, Bascom, 1902 (Md, Geol. Surv. Cecil Co. Rept., pp. 104-108). Wissahickon mica 
gneiss.—'The gneisses of Phila. belt of erystallines (Chestnut Hill, Manayunk, and 


Philadelphia schist and gnei =) are divisible into a mica gneiss of sed. origin 
and several presumably intrusive igneous bodies —peridotites and pyroxenites, largely 


Southeastern Pennsylvania, northern 


represented now by serpentines, gabbro, and norite, and two granite gneisses, ‘The 
fm. into whieh these igneous rocks Nave been Intrüded is a mica gnelss, provisionally 
named Wissahickon melas, from er along banks of which it is finely exposed 

F. Bascom, 1904 (U. S. G. S. W. 8. 106). Wiseahickon mica gneiss and mica 
achist (Hudson).—A crystalline bedded fm. which outerops in a NESW. belt. The 
mion gneiss extends from Delnware River to Chestnut Hill Toward N. the fm. 
becomes a mica schist, which forms the south Cheater Valley Lille and immediately 
overlies Chester Valley Is. 

F. Bascom, 1909 (U. S. G. S. Phila. folio, No, 162), introduced Octorwra schist to 
replace Wissahickon mica schist, which was stated to be younger than Wissahickon 
mica gneiss, to overlie Shenandoah 1s., and to be of Ord. age, while Wissahickon 


mica gneiss was assigned to preCamb 
A. I. Jonas and E. B. Knopf, 1021 (Wash. Acad. Sci. Jour, vol 11, p. 447) An 
upper memb. of Wissahickon fm. that ia leas highly anamorphosed than the Wissen 
hickon Itself has been separated and named by the writers the Peters Creek scehist 
E. B. Knopf and A. L Jonas, 1923 (Am. Jour. Sch, 5th, vol D, pp. 40-62). Wigs 
hickom fm. (as now restricted) consists of two contemp. , one bere called the 
ica schist facies and the other here led the albite-ehlorite schist facies. 
Into it through a phyllitie zone fa 


oligocIase-m 


Overlyiug the oligoclase-mica schist nnd grading 
fm. named by writers Peters Creek schist. It is a serles of ehloritic nnd sericitic 
qtzites interbedded with chlorite-muscovite schist and grading toward top inte 
mildly anamorphosed quartxose and conzlomeratie sediments, It comprises part 


of what was originally mapped as Wiesahickon gneisa and part of. Octoraro sehi 
The Peters Creck schist grades upward into Cardiff cel The W Milekon fm, rest: 
on Cockeysville marble, All included in Glenarm series. 

A. I. Jonas, 1028 (Va. Geol, Surv, prel, ed. of zeol. map of Va.), mapped Wissahickon 
achist entirely across Va., to N. C. line. 

EB. B, Knopf and A. I. Jonas, 1929 (U. S. G. 8S, Ball. 799, p. 84). Work by writers in 
Md. ond Pa., along Susquehanna River seetlon, shows that the pre-«Camb, Wissahickon 
gneiss N. of Phoenix anticline in Md., where the fm. is Oligeclase-biotite achist, dipa 
uhder a synelinnl fold of Peters Creek schiet and reappears from under N, limb of 
the ayneline in a different mineralogic facies, the albite-chlorite schist It whe 
thus shown thateOctoraro schist” is not a strat. anit and that the fms. which mad 
up the old “Oetoraro schist” are part of a conformable sequence of preCamb., 


rocks of Glenarm series. 

In southern Pa. on Susquehanna River, the Peters Creek schist is 2,000 ft 
thick and the Wissahickon restricted is estimated to be 8,000 to 10,000 ft. 
thick. The fm, was formerly classified by U. S. Geol Survey as of 
Algonkian age, but that term having been discarded as a time term the 
fm, is now clussified as pre-Camd. 


Witnet formntion. 
Tertiary (pre-Miocene) : Southern California (northeastern part of Kern 
County). 
J. P. Buwalda, 1984 (Pan-Am. Geol, vol 61, No, 4, p. 310). Witnet fm—Many 
hundred ft, of arkesic cgl. and coarse s8, overturned nnd overthrus! by pre 


Cretacic erystalline rocks from the SE. Is preMio. Tert. Occura NE. of Monolith 


[NE, part of Kern Co.]. At type section, along N, wide of lower O11 Canyon, 
overlain with strong angular uncon. by Kinnick fm. (Lower Mio.). [Derivation 


of name not stated,] 
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Wittenberg shale. 
Middle Devonian: Southeastern Missouri 
C. Keyes, 1915 (Howa Acad, Sel. Proc, vol. 
Shales, 30 
Tower 1s, 


, p 253). Wittenberg terrane— 
ft. thick, uncon, underlying Callaway Is. and uncon. overlying Grand 


Probably named for Wittenberg, Perry Co. 


Wittenberg conglomerate. 
Upper Devonian: Southeastern New York (Ulster County?), 
See Feb, 1935 entry (G. H. Chadwick) under Slide Mt» egt. 


Wizard Wells limestone, (In Graford formation.) 

Pennsylvanian: Central northern Texas (Wise County). 

J, M. Armstrong and G. Seott, 1930 (Tex. Bur, Econ. Geol, map of Wise Co,). 
Wizard Wells la. is top part of Graford fm. Overlies Rock HNI Is, 

E. H. Sellards, 1033 (Tex. Univ. Bull 8282, p. 105). Wisang Wels ls. ig same as 
Devils Den Is, and is discarded, 

F, B, Plummer and J. Hornberger, Jr, 1936. (Univ. Tex. Mull 3534, p. 24), showed 
Wizard Wells la, of Wise Co. ns much older than Clear Creek 1s., as somewhat 
older than Merriman ls., as=baaal part of Brad fm. of Colorado River Valley, and 
as, in part of its ares, extending downward to a thickness, locally, of 370 ft. 
with its base slightly higher than Rock Hill Ix, 


Woburn formation. 

Pre-Cambrian: Eastern Massachusetts (Boston quadrangle). 

L, LaForge, 1032 (U. S. G. 8. Bull. 820). Woburn fm.—A complex of fasie igneous 
rocks, probably chiefly volcanic, and interbedded «liiccous sediments. Most of 
ihe igneous rocks are highly sillecous and well laminated and have frequently 
been taken for nnd mapped as qtvite, for which reason the fm, has offen been 
confused With Westboro qt#iie, Rhyolite and ducite are predominating rock types, 
although there are some sparsely porphyritie varletios that are probably andesitic, 
Seems to overlie Marlboro fm. and to be youngest of supposed pre-Cambh. fms, of 
Boston region. Thickness uncertain, but average ja probably about 500 ft. 
Named for good exposures in SW, part of Woburn. 


Wolcott limestone member (of Clinton formation). 

Silurian: Central and western New York and Ontario, 

T, M, Clarke, 1906 (N. Y. State Mus, 24 Rept. Dir. Sci. Div, 1905, p. 12). [See 
under Irondequoit 13.) 

C. A. Hartnagel, 1907 (N. Y. State Mus, Bull, 114, pp. 5-35). Woleatt 1, 14 ft 
thick in Rochester and Ontario Beach quads., has appearance of erystalline 1s. 
Included in Clinton fm.  Underlies Williamson sh. and overlies Furnaceville ore. 
Named for Wolcott, Wayne Co. [ln Niagara quad. is 6—10-- ft. tbick.] 

G. H. Chadwick, 1908 (Sci. n. &, vol. 28, pp. 346-348). Furnaceville ore bed 
lies fm and not below Wolcott Is. [See under Furnacevile iron ore.) The true 
Pentamerua ls, of Wolcott Furnace must inberit the name Woleott te, 

€, Schuchert, 1914 (Geol. Soc. Am. Bulk, vol 25, p. 314), identified S8 ft, R in. of 
Wolcott Is, at Hamilton, also at other places in Ont., underlying Irondequoit Is. 

G. H. Chadwick, 1918 (Geol Soc. Am. Bull, vol 29. pp. 327-368), showed true 
Walcott Ix. nbeent at Rochester, where the much older Reynales ls. was mistaken 
for the Wolcott by Hartnagel, See further explanation under Williamaon ah., 1018 
entry. 

E, O, Ulrich, 1923 (Md, Geol Surv. SIL vol, pp. 191, 247, ete.), placed Wolcott Is 
uncon. below Williamson sh. and above Sodus sh., which is position assigned to it 
by W, Goldring, 1931 (N. Y. State Mus. Hdb. 10), 


Wolcott Furnace fron ore, 
Silurian: Central New York. 


G. H. Chadwick, 1918 (Geol Soc, Am. Bull, vol. 29, pp. 327-368). Ore bed that 
crop out at old Wolcott Furnace on Wolcott Creek, 1 mi. N. of Wolcott village 
[Wayne Co.] Ta of limited extent even fn wells. Lies btw. true Williamson sh. 
above and true Wolcott ls below. [la a memb, of Clinton fm.) 

W. Goldring, 1931 (N. Y. State Mus. Mdb. 10, pp. 317, 326), stated that Wolcott 
Furnace ore bed occurs at base of Williamson sh. 
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Wolf porphyry. 

Post-Cretaceous: Central northern Montana (Fort Benton quadrangle). 

W. H. Weed, 1890 (U. S. G. 8, Fort Benton folio, No. 55). Wolf porphyry.—Typical 
granite porphyry, white to pinkish when fresh, weathering greenish or rust- 
colored. Forms intrusive mags of Wolf Butte, the peak 8. of it, and Mixes Baldy, 
E. of Barker. Differs from Barker porphyry 


Wolf formation. 

Pre-Cambrian: Southern British Columbia and northeastern Washington 

R, A, Daly, 1912 (Canada Geol. Surv., Dept. Mines Mem, 38, map 7, 117° to 
117?30'). Wolf fm.— Massive gray gtit and arkose in very thick beds; subordinate 
88. 

R. A. Daly, 1913 (Canada Dept. Int. Rept. Chief Ast. 1910, vol 2, pp. 150, 178 
104). Wolf fm.—Siliceous heavy-bedded grits, ass. and fine-grained cgis. 2,000 
ft. thick, Exposed from Mount Ripple N. to headwaters of Wolf Creek, in 
Selkirk Mtns, B. €, N, of 49th par. Underlies Dewdney fm. conformably and 
overlies Monk fm, conformably, All belong to Summit series. 


Wolf Butte type (of granite porphyry). 
A term used by L. V. Pirsson (U. S. G. S. 20th Ann. Rept., pt. 3, p. 408, 1900) 
for an area of intrusive granite porphyry on Wolf Butte and peak to S. 
in Little Belt Mtns of eentral southern Mont. On preceding pp. of above 
rept W. H. Weed used name Wolf porphyry. 


Wolfcamp formation. 

Permian: Western Texas (Marathon region). 

J. A, Udden, 1917 (Univ. Tex. Bull. 1753, p. 41, pl. 3), Wolfeamp fm.—Moatly sh., 
varying from almost black to gray und greenish gray. Iuterbedded are several 
layers of ls. which are cemented shell breccias, in places conglomeratic. There 
are also Jayers of calc, s$, At Wolfcamp is 92 percent sli, 6 percent Is, and 
2 percent calc, cgl. Thickness 500 ft. at Wolfeamp, which is greatest known 
thickness in Glass Mtns, Uncon. underlies Hess fm. and overlies Gaptank fm., 
with uncon., E. Bose and J. W. Beede believe. Fossils from basal part [listed ; 
include Ugdenites minor] indicate, in Bóse's opinion, considerable time interval 
btw. Gaptank and Wolfeamp. Named for Wolfcamp, the site of an old «dwelling 
place just S. of the two buttes located G!5 mi, E. and 2 ml. N. of E. end of Leonard 
Mtn, and now marked by an old open well 100+ ft, deep. 

J. A. Udden, 1917 (Univ. Tex, Bull. 1762, p. 16, footnote). Wolfeamp fm. was 
named by Böse, Baker, and Udden. Includes Uddenites zone, 

E. Büse, 1917 (Univ. Tex. Bull. 1762, pp. 15-22), included Uddenites sone in Wolf 
camp fm. 

In subsequent repts the Uddenites zone has been ineluded in Wolfcamp fm. 
by some writers and in Gaptank fm. by other writers. See under Gap 
tank fm. 

C, Schuehert, 1927 (Am. Jour, Sci, 5th, vol. 14, pp. 382-400), Wolfeamp fm. docs 
not have a basa] cel. at type loc., where it is 475 ft. thick, but to SW., where it 
overlaps upon much-folded fms, its thickness attains 600 ft, of which 400 ft, 
are cgis, Writer believes Uddenites zone belongs to Wolfenmp, but Keyte, 
Blanchard, and Baldwin believe it belongs to Gaptank. Absent in De] Norte Mtna 
but present throughout Glass Mtns. 

E. H. Seliarde, 1933 (Univ, Tex, Bull. 2232, p. 148). UWddenites and overlying Is 
members are 1n this rept. included in Gaptank fm, (Penn.) instead of in Wolfcamp 
fm. (Perm.). 

P. B. King, 1934 (Geol, Soc, Am. Ball., vol. 45, pp. 007—798), tentatively drew base 
of Wolfcamp fm. at top of Uddenites sone, and treated the overlying gray ls. as 
basal bed of Wolfcomp fm. He believed the uncon. reported at top of tbe gray is. 
is debatable. 


Wolf Creek conglomerate lentil (of Cattaraugus formation). 

Devonian or Carboniferous: Southwestern New York. 

C. S, Prosser, 1892 (Rochester Acad. Sci. Proc., vol 2, pp. 54-57, 64, 93-05). Wolf 
Creek ogt.—V]at-pebble cgl. overlain by 300 ft. of Upper Dev. beds, which separate 
it from Little Genesee cgl. (believed —Olenn cgL), and underinin by 1,150+ ft. 
of Chemung rocks along Genesee River. 
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J. M. Clarke, 1902 (N. Y. State Mus. Bull. 52, pp. 524—528). Wolf Creek cpl. 
underlies Cattaraugus beds, overlies beds containing common Chemung species, 
and contains certain well-defined aspect of Carbone life, while leading fentures of 
Chemung fauna abruptly disappear with its incoming. 

L. C. Glenn, 1908 (N. Y. State Mus. Bull, 69, pp. 967-089). Wolf Creek ogl. tentit 
(basal bed of Cattarangus beds) varies in thickness from few in. to 20 ft. Assigned 
to Dev, [On pp. 696—699 of same bull. J. M. Clarke assigned Cattaraugus beds to 
Curbt.] 

K. E. Caster, 1933 (Geol. Soc. Am, Bull., vol. 44, No, 1, p, 203), saya Wolf Creek 
cel. is game as Papama cel. and LeBoeuf cgl and older than Salamanca egl. 
This is aleo the correlation of N. Y. State Survey. (See W. Goldring, 1921, N. Y. 
State Mus. Hdb. 10, p. 425.) 

Whether Cuttaraugus fm. Is late Dev. or early Carbf. is still n debated 
question. 

Named for occurrence on Wolf Creek, W. of West Clarksville, Allegany Co. 


Wolf Creek dolomite. 
Ordovician: Southern Oklahoma (Arbuckle and Wichita Mountains). 
C. E. Decker, 1933 (Tulsa Geol. Soc, Digest, pp. 55-57). [See this entry under 
Arbuckle group.) 


Wolf Creek sand, 
A subsurface sand in NW. part of Washington Co. SE. Ohio, Seems to be 
only n local development of Morgantown ss. memb. of Conemangh fm. 
(W. Stout et aL, Geol. of nat. gas, A. A. P. G.. 1935, p. 900.) 


Wolfe City sand member (of Taylor marl). 

Upper Cretneeous: Northeastern 'Texas. 

L, W. Stephenson, 1918 (U. 8. G. S. P. P. 120H, p. 155) Wolfe City sand memb, 
of Taylor marl.—Fine cale. gray sand or sandy marl with a few round, oval, or 
irregular concretions of cale. ss, Near middie a more or less persistent layer of 
highly fossiliferous enle. ss. of varying thickness. Some beds of cnic. clay occur 
in upper part of the memb. Thickness 75 to 100 ft. Wolfe City, Hunt Co, Is 
situated on the sand, but only small, poor exposures were seen within town limits. 
Lies in upper part of Taylor marl, and underlies Pecan Gap chalk mamb, of the 
Taylor. [The Pecan Gap waa later made a memb, of Annona chalk, (See C. H. 
Dane and L. W. Stephenson, A. A. P. G. Bull, voL 12, No. 1, 1928. See nlso 1929 
entry under Pecam Gap tongue.) ] 

Wolff porphyry. 

A misprint in U. S. G. S. Bull. 191, p. 433, for porphyry mapped and de- 

scribed as Wolf porphyry in U. S. G. S. Fort Benton folio, No. 55. 


Wolf Lake schist, 
Pre-Cambrian (upper  Huronian): Northwestern Michigan (Gogebic 
County). 
R. C. Allen and L. P. Barrett, 1915 (Mich, Geol. and Bilol. Surv. Pub. 18, geol. ser. 
15, pp. 131—139). Wolf Lake schists.—Green schist or amphibolite, uniformly dark 
green to black, approaching sl, in appearance, and mica schist. The conclusion 
that the Paint s]. and mica schist of Wolf Lake area are same fm. is almost in 
eacapable 
Wolf Lake granite, 
Pre-Cambrian (upper  Huronian): Northwestern Michigan (Gogebic 
County). 


Jt. C, Allen and L. P. Barrett, 1915 (Mich, Geol. and Biol, Surv, Pub. 18, geol. ser, 
15, pp. 131-139). Wolf Lake granite.—Mainly white, pink, and gray, with typical 
granitic, pegmatitie, and porphyritie textures, Intrudes Paint sl. 


Named for occurrence in vicinity of Wolf Lake, Gogebic Co. 


Wolf Mountain shale member. (In Graford formation.) 
Pennsylvanian: Central northern Texas (Palo Pinto County). 


F. B. Plummer and J. Hornberger, Jr., 1036 (Univ. Tex. Bull. 3534, pp. 48-55, map) 
Wolf Mtn sh.—A memb, in upper part of Graford fm, in Palo Pinto Co., underlying 
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Merriman ls. memb, of the Graford and overlying Wiles 1s, memb, Consists of 
bluish-gra&y soft fossiliferous sh. containing numerous hard small brown limonitic 
concretions and a few legtils or layors of as, Typically exposed below the capping 
Merriman Is. in slopes of Wolf Mtn, 4 mi. W.-NW, of Palo Pinto, 


Wolfpen tonalite. 
Devonian (7): Eastern central Massachusetts. 
P. K. Emerson, 1917 (U. S. G. S. Boll, 597, pp. 170-171 and map). Wolfpen tonalite.— 
A belt of tonalite or quartz diorite which extends from Sudbury Reservoir south- 
westward across northern part of Southboro and Westboro and is seemingly a SW. 
extension of the mass of Dedham granodiorite that extends from Lincoln to 
Southboro, Well exposed in Wolfpen Hill, in Southboro, 


Wolf Ridge sandstone member (of Pottsville formation). 
Pennsylvanian: North-central Alabama. 
C, Butts, 1927 (U. S. G. S. Bessemer-Vandiver folio, No. 221), Wolf Ridge sa, memb.— 
Hard qizitic ss, 50 to 100 ft, thick, in PottsviHe fm. of Cahaba and Coosa flelds, 
Lies about 1,200 ft, above Pine ss. memb. and about 800 ft, below Straight Ridge 
cgl. memb, Named for fact that it forms Wolf Ridge. 


Wolf River limestone. 
Penusylyanian: Northwestern Missouri, custern Kansas, southwestern Lowa, 
and southenstern Nebraska. 
937 (Nebr, Geol, Surv. Bull. 11, 2d acr.. pp. 7, 12 
2). Wolf River ls, le a new name h ipplied 
Where typically developed consists of a thin- 


G. E. Condra and E. C. Reed, June 1 
16, 20, 24, 20, 30, 33, 51 figs. 
to lower memb. of Topeka Is, fm. 
bedded, very fossMfereus upper zone, a middle heavy bedded massive brownish 
middle and a thin blocky bed at base separated from the middle zone by a few 
inches C To N. the Ia. in à single bed. ‘Thickness 4 ft, 9 in, NE. of Topeka, 
5% ft. near Iowa Point and Curzen Station, 1 ft, 4 in, N. of Thurman, 1 ft. 2 in 
at Jones Polut, less than 2 ft. at Weeping Water, 1 ft, 3 in, NE, of Greenfield 
Type Joe, at mouth of Wolf Hiver, Doniphan Co Kana. Writers feel they nre 
justified 1n introducing this new name notwithstanding Moore's use of “Dashner Is," 
[Ree further explanation under Dashner Te.) 


Wolfville sandstone, 
Triassic: New Brunswick and Nova Seotia. 
E. Powers, 1015 (Geol, Soc. Am. Bull., vol. 26, p. 93). 
Wolsey shale. 
Middle Cambrian: Central northern Montana (Fort Benton quadrangle), 
central western Montana (Helena-Big Belt Mountain region), and central 
southern Montana (Little Belt Mountains quadrangle and to southeast). 


W. H, Weed, 1899 (U. S, G, B. Fort Benton folio, No. 55). Wolsey 43 —Purple and 
green mieneeons shales holding small Is, nodules containing fossils, Thickness 125 
ft, Rests on Flathead es, and underlies Meagher 1s., atl included in Barker fm. 

W. H. Weed, 1899 (U. S, G. S. Little Belt Mtng folio, No. 58), Wolsey 4h. — Monee 
sh, containing small Is, concretions near base and interbedded eale, shales higher up. 
Overlies Flathead qtzite nod underlies Meagher Is,, all included in Barker fm 

W, H. Weed, 1900 (U. S. G 20th Ann. Repte pt, 3, p. 285). Wolsey sh.—Dnrk 
gray or greenish, often micuceous sh, carrying oval concretions of Is. a few tn. 
thick and seldom over 6 in, long, containing Middle Camb, fossils, Average thick- 
nese 150 ft. Well exposed at old dam on Sheep Creek near Wolsey, also in 
Keegan Butte and on bill S. of it, which rises above the open and nearly level 
surface of Belt Park. 


Wolverine sandstone. 

Pre-Cambrian (Keweenawan): Northern Michigan. 

L, L. Hubbard, 1898 (Mich, Geol, Surv, vol. 6, pt. 2, pp. 77, 81, 93). Wolverine 85 
According to Capt. Hodgson this bed is an altered cgl., ehietly of dark-colored As., 
40 ft, wide, with 2 ft. of Guccan on footwall. It may correspond to Marvines egl, 
No. 9 exposed (7?) near Portage Lake. It may at other points be an nmyzdalotd 
egl. Underles Wolverine opbite [a bed of ophite forming footwall of Kearsarg 
amyzdaloid in Wolverine nnd Kearsarge mines]. 
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Belongs to Central Mine group. Is older than Kearsarge amygdaloid and 
younger than Old Colony amygdaloid, 
Named for outcrops near Wolverine mine, Houghton Co, 


Wolverine amygdaloid. 
Pre-Cambrian (Keweenawan) : Northern Michigan. 
Local name for Kearsarge amygdaloid in Wolverine mine, 


Womack gneiss, 

Pre-Cambrinn: Eastern Colorado (Pikes Peak quadrangle). 

L. €, Graton, 1906 (U. S, G, S. P, P. 54). Womack gneiss,—Rather dark brownish 
gray, mediom-grained, of fairly uniform texture; abundance of red feldspar and 
ep-brown micn; not much quartz. No evidence that it is related to Pikes Peak 
granite, Is certainly older than Cripple Creek eranite. Probably derived from 
a third distinet granite, which is thought to be older than either of the others, 
Named for Womack Hil, at E. edge of town of Cripple Creek, Underlies most 
of town, 


Womble shale (in Arkansas). 
Womble schistose sandstone (in Oklahoma), 

Lower nnd Middle Ordovician; Southwestern Arkansas and southern 
Oklahoma 

H, D, Miser, 1917 (U. S. G. S, Bull. 660, p. 67). Womble sh.—Black graphitic sh. 
with thin beds of ss. near base and beds of ls, near top. The sh, near base is 
composed of black and green layerg thot split at an angle with the bedding and 
thus show ribboned cleavage surfaces, Thickness 1,000 ft. Underlies Bigfork 
chert and overlies Blakely ss. Named for town of Womble, Ark. (now culled 
Norman], part of which is on the base of this sh. The Womble forms upper 
part of “Ouachita sh." of previous repts, 

H. D. Miser and A, H. Purdue, 1928 (U. 8. G. 8. Hot Springs folio, No. 
ble sh. includes “Stringtown sh," and upper part of “Ouachita sh," 
repts on Ark. geology. 

The Womble sh. of Ark. has yielded Beekmantown, Chazy, and Black River 
fossils. The Womble sh. of Okla. has yielded Chazy and Black River 
fossils, but no fossils in lower part. The fm. is at present classified as 
of Lower Ord. (Beekmüntown and Chazy) and Middle Ord, (Black 
River) age. The name is now employed by U. S. Geol. Survey to replace 
“Stringtown sh," of both Ark. and southern Okla, 

Type section of Womble sh. is at Crystal Mtn, Ark., according to H. D. 
Miser, March 1987. 


215), Wom- 
of previous 


Wompuats limestone. 

Permian: Northern Arizona (Grand Canyon region). 

C, [R.] Keyes, 1922 (Pan-Am. Geol, vol 38, pp. 251, 339). Wompate Is.—Highly 
fossiliferous white suberystulline Iss, immediately underlying surface of Kalbab 
Plateau. Thickness 225 ft. Younger than Havasupai sss. Included in Aubreyan 
series, Named for Wompats Spring, NE. of grent Shinumo Amphitheater, Grand 
Canyou, Ariz. 

May apply to upper part only or to all of Kaibab ls. Is probably upper 
part of Kaibab, according to N. H. Darton (personal communication). 


Wonah quartzite, 

Ordovician: British Columbia. 

C. D. Walcott, 1924 (Smithsonian Misc, Coll, vol. 75, pp. 14, 32, 49). [In this 
rept. and in m 1925 rept. Walcott assigned this fm. to Sil, Several other repts, 
by others, assign it to Ord.] 

Wonder rhyolite. 

Tertiary: Central western Nevada (Wonder, Churchill County). 

T. A, Burgess, 1917 (Econ. Geol., vol 89 ) 
Oldest Tert. eruptive in dist. Is a basic type of rhyolite that might well be 
called a quartz latite, but it has so commonly been known as Wonder rhyolite 
151627°—38 11 
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that it seems better not to change this name, Contains the ore-beuring veins of 
Wonder dist. which are quarried in Nevada Wonder mine. 


Wood shale, 

Triassie( ?) : Southeastern Idaho. 

G. R. Mansfleld, 1915 (Wash, Acad, Scl, Jour. vol 5, p. 492) and 1916 (vol, 6, 
p. 41). Wood sh., 220 to 250 ft. thick, is memb. of Nugget ss. im Fort Hall Ind, 
Res, underlying the main ss. memb, of the Nugget and overlying Deadman la. 

G. R. Mansfield, 1916 (Wash. Acad. Sci. Jour, vol 6, pp. 52, 41). Wood sh, memb.— 
Bright-red sh. that weathers to red soil. Thickness 200 to 250 frt. Memb, of 
Nugget ss. in Fort Hall Ind. Res. Underlies main ss. memb. of Nugget and over]leas 
Deadman 1s. memb. Named for Wood Creek, T. 3 S. R. 38 E, Boise meridian, 
in NE. part of reservation, which cuts across entire Nugget fm. 

G. R. Mansfield, 1920 (U. S. G. S. Bull. 713, pp. 29, 52), treated Wood sh, Deadman 
ls, Higham grit, and “main ss. memb.” of above-cited rept as distinct fms., and 
restricted Nugget ss. to the “main ss. memb." of his previous repts, This is the 
present generally accepted definition of Wood sh. 


Woodbine sand (also Woodbine clay). 

Upper Cretaceous (Gulf series) : Texas, central southern and southeastern 
Oklahoma, western Louisiana, and southwestern Arkansas, 

R. T. Hill, 1901 (U. 8. G. S. 21st Ann. Rept., pt. 7, p. 293). Woodbine fm—Ter- 
ruginous argill sands, in places unconsolidated, accompanied by laminated, usunlly 
sandy clays, in some places bituminous. Thickness 45 to 600 ft Divided into 
(descending): (1) Sands and clays [now known to belong to Eagle Ford clay); 
(2) Lewisville beds; and (3) Dexter sands, including Basal clay of Taf! Under- 
lies Eagle Ford fm. and uncon. overlies Washita div. Replaces Timber Creek 
group and Lower Cross Timbers fm. Basal fm. of Upper Cret. of Tex. 


Named for exposures at Woodbine, Cooke Co. Tex., but best exposures 
are at Denison, Tex., in southern half of city. 


Woodbridge fire clay. 
Economie term for a bed of clay, 50 to 80 ft. thick, in lower part of Raritan 
fm. in NE, N, J. Lies 15 to 35 ft. higher than Raritan fireclay bed. 
See G. H. Cook and J. C. Smock, 1877 (N. J. Geol. Surv. map of clay dist. 
of Middlesex Co.), and G. H. Cook, 1878 (N. J. Geol. Surv. Rept. on 
clays, p. 34). Is worked S. of Woodbridge. 


Woodburn phosphatic memb. (of Flanagan limestone). 
Middle Ordovician: North-central Kentucky. 
A. M. Miller, 1918 (Ky. Geol. Surv., 4th ser., vol, 1, pt. 1, p. 826), Woodburn bed, — 
Thin-bedded granular phosphatic 15, 50 to 40 ft thick, constituting remainder 
of Flanagan memb, (of Lexington Is.) above Brannon bed. 


Adopted by U. S. Geol, Survey as Woodburn phosphatic memb, of Flan- 


agan ls. 
Named for celebrated Alexander estate in Woodford Co, 


*Woodbury formation. 

Upper Cretaceous: Northwestern Lown. 

C, A, White, 1870 (Iowa Geol. Surv. vol 1, pp. 26, 291-293), Woodbury ass. and 
shates.—Alternating sss. and shales, the latter sometimes sandy and sometimes 
clayey. with more or less calo. material intermixed, Max, thickness 150-+ ft. 
Overlies Nishnabotany ss. and underlies Cret. Inoceramus beds. Not observed 
outside of Woodbury Co. 

Corresponds to lower part of Benton sh. and name not in use since 1893. 


Named for Woodbury Co. 


Woodbury clay. (In Matawan group.) 

Upper Cretaceous: New Jersey. 

G. N. Knapp, as reported by R. D. Salisbury, 1800 (N, J, Geol. Rorv, Ann. Rept, State 
Geol. 1898, p. 35). Woodbury bed—Dove-colored clay underlying Columbus bed 
[Englishtown sand] and overlying Merchantville bed, AN included in Clay Marl 
series [Matawan group] 
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H, B. Kümmel and G. N, Knapp, 1904 (N, J. Geol, Surv, vol, 6, p. 157). Woodbury 
elav.—Thick black clay which weathers to dove or ght chocolate color. Thickness 
55+ ft. Underlies Columbus sand and overlies Merchantville clay, 


Named for exposures in railway eut at Woodbury, Gloucester Co, 


Woodbury granite, 

Devonian: Northeastern Vermont (Washington County). 

See under Knor Mtn granite, Quarried in Woodbury Twp, Washington 
Co. 

C. I Richardson, 1908 (6th Rept. Vt. State Geol.). Woodbury granite, Dov., intrudes 
Waita River ls. 

E, J, Foyles and C, H, Richardson, 1929 (16th Rept, Vt. State Geol, table opp. p. 
2S), assigned Woodbury granite to Dev. 


Wood Canyon formation. 

Lower Cambrian; Southeastern Nevada, 

T. B. Nolan, 1928 (Am. Jour. Scl, Sth, vol. 17, pp. 461-472) Wood Canyon [m.— 
Thin-bedded qtzitic sas., sandy shales, and, near top, m few ls, beda.  Cross-heddinz, 
ripple marks, and sun cracks common, Thickness 2,100 ft, Lower Camb. fossils 
about 150 ft. below top. Grades into underlying Stirling qtzite and is uncon. over- 
lain by Bright Angel sh. Named for exposures in Wood Canyon, about 4 mi, 8. of 

of Spring Mtns, Clark Co, 


Crystal Springs, on W. sik 


Woodchopper volcanics. 

Middle Devonian: Northeastern Alaska (Eazle-Cirele district). 

J. B. Mertie, Jr., 1930 (U. S. G. 8. Bull. 810, pp. 75-80, map), Woodchopper vol 
conice.—Basaltic greenstone interbedded with minor amounts of ls., 8L, and chert. 
Complexly folded and faulted. Thickness 7,700+ ft. Contains late Middle Dev, fag- 
sils (17 colicctions). Exposed on Woodchopper Creek at and below Woodchopper. 


Woodcock sandstone. 

Devonian or Carboniferous: Northwestern Pennsylvania (Erie County). 

G. Hi. Chadwick, 1025 (Geol. Soc. Am. Bull, vol. 36, pp. 457-464), Dr. [L C.] White's 
“Venango group" consisted of five members, which, to avold confusion with Venango 
oll Sands, we propose to name as followa (descending): Upper ss. Woodcock ax, ; 
Upper sh,— Saegeretown sh.: Middle ws -Millers ss.; Lower sh.—Amity sh.; and 
Lower or Le Boeuf ss, of White, The Woodcock ss. is highly fossiliferous and un- 
deriics Riceville sbh., where present, and Cleveland sh. where Riceville is absent, 
(Outcraps Mentioned] Tneluded im Bradfordian and also treated os next to top 
memb, of Chagrin fm. [which U. & Geol, Survey clazsifies as Upper Dev.]. 


See under Venango group for Chadwick's correlations with I. C, White's 


units. 

K. E. Caster, 1988 (Geol, Soc. Am, Bull, vol. 44, No. 1, p. 203) Woodcock ae. memb. 
(Venango Ist otf, (F) Tuna cegL).— Top memb. of Cattaraugua fm. In NW, Pa 
Overlices gerstown sh. memb. and underlies Riceville fm, restricted, [The 
U. 8. Geol. Survey classifica Cattaraugus fm, as Der, or Carbf.] 

K. E, Custer, 1934 (Rulls. Am. PaL, vol 21, No. 71, table opp. p. 61, pp. 92-94), 

ussigned this ss. to Dev., stated that it was named for exposures nlong Woodcock 

Creek, Woodcock Twp, Crawford Co., and that it is probably younger than Tuna, 

Killbuck, and Hosmer Run cgls. 


Wood Creek beds. 

Upper Ordovician: Northern New York (Black River Valley) 

R. Ruedemann, 1025 (N. Y. State Mua Ball, 258, pp. 00-05, 137, 141, 140, 154). 
Wood Oreck beds (zone of Cryptotithus bellutuo and Hollia pulchra Fauna best 
exhibited ulong Wood Creek, btw, Lee's Center and Stokes, 7 mi. NW, of Rome, 
Oneida Co. and in Lorraine Gulf. Undertle Moose Creek boda and overlie Atwater 
Creek l. ; all of lower Lorraine age. Included in Whetstone Gulf fm. 

Woodford chert. 

Devonian (?): Central southern and southeastern Oklahoma (Ounchita 
Mountains). 

J. A. Taff, 1902 (U. & G. 8. Atoka follo, No. 70). Woodford chert,—'Thin-bedded 
Chert and fissile black sh., 500 to 700 ft, thick Underlies Caney eh, and overlies 
Hunton Ia. 
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Named for exposures about 4 mi. N. of Woodford, Carter Co. 

In 1911 C. A. Reeds introduced Bois d'Arc Is. for top div. of Hunton Is, of 
previous repts on southern Okla., the type loe. being in Pontotoe Co, The 
Bois d'Are Is. is now classified as of Oriskany and Beeraft (?) age. (Type 
Joc, of Hunton fm, is in SW. part of Coal Co.) 

In 1927 E. O. Ulrich introduced Brushy Creek chert for beds uncon. under 
lying Woodford chert and overlying Bois d'Are ls. in Arbuckle Mtns. He 
stated these beds were included in top of Hunton fm. of Taff, (Type loc 
of Brushy Creek is in Pittsburg Co.) 

In 1934 H. D. Miser introduced Pinetop chert (of Onondaga age) to replace 
the preoccupied name “Brushy Creek chert,” in Ti Valley-Choctaw belt 
of Ouachita Mtns, Okla. Type loc. of Pinetop chert is in Pittsburg Co 
Miser stated that in his opinion Woodford chert is=middle nnd upper 
members of Arkansas novacnilite of Ark. and northern MeCurtain Cos, 
Okli., and that he regards it as of Dev. age, but that E. O. Ulrich, C. L. 
Cooper, and others regard it as Miss. The U. 8. Geol. Survey at present 
classifies the Woodford as Dev. (7). 


fWoodford gneiss. 

Pre-Cambrian: Sonthwestern Vermont (Bennington County). 

F. A. Burt, 1929 (16th Rept. Vt. State Geol, pp. 65-69). The pre-Camb. gneisses of 
Bennington area, commonly called Stamford gncin, Ne uncon, below Vermont fm. 
and form core of Green Mtn Range Six of these pri-Camb. gneisses have been 
found by writer in kaolin area, One of these is Stamford gneiss of literature of 
region. Another is probably the white gneiss of parts of adjoining Berkshire Co., 
Mose. Identity of the two has not been proved, but structure and Lthology sug 
geat their oneness. ‘This probable white gneisa, together with the 4 as yet unde- 
seribed and little-studied gneisses, wil, for brevity, be called collectively Woodford 
gneiases. Uncon. underlie Vermont fm, (Lower Camb). 

. A, Burt, 1931 (17th Rept. Vt. State Geol. pp. 115-135). Woodford gneiesce ia a 

group term for several pre-Camb, gneisses underlying Vermont fm. whieh have not 

wet been differentinted or worked out as to their relations. 

L. M, Prindle and E. B. Knopf, 1032 (Am. Jour, Sei, Sth, vol, 24, pp. 204-200), 
adopted Mount Holly gnetes for Taconic quad., within which lies type loc. of Wood 
ford gneiss (preoccupied), and Woodford gneisa waa accordingly abandoned by U. 8. 
Geol. Survey. 


Apparently named for Woodford village or Woodford Twp, Bennington qund. 


Woodhouse clay, (In Ogullala formation.) 

Miocene or Pliocene: Western Kansas (Wallace County). 

M, K. Elias, 1931 (Univ. Kans, Bull, vol, 32, No. 7, Kans. Geol. Surv. Bull. 18, pp. 
: Woodhouse ctays.—bBentonitie clays, highly plastic, of bright colors, Are 
a local lateral change in lithology of lower half of Ogullaoln tm. in Wallace Co. 
The prel examination hy H. T. Martin of vertebrates from these clays showed 
decisively they are not Olig. but may belong to either Mio, or Lower Pillo, or to 
age of Ogallala fm, of Wallace Co. It appears probable the Woodhouse clays 
correspond, at least in their upper part, to the Ogallala of Wallace Co, which 
in turn appears to correspond to type Ognilaln (about 200 ft. thick) in Nebr. The 
lower portion of Woodhouse clays, in which the bones of type loc, 1 mi. W. of 
Woodhouse ranch, were collected, may be somewhat older than the strictly Ogallala 
beds and may possibly belong to Upper Mio, It is possible the Tert, clays in 
the counties E. and NE, of Wallace aleo belong in part to slightly earlier time 
than typical Ogallih: beds of Wallace Co., which are undoubtedly Lower llo 
The clays are exposed 1 mi, W., also SW., of Guy Woodhouse ranch, in right 
tributary canyon on Goose Creek, 


Woodhurst limestone member (of Madison limestone). 

Mississippian (lower) ; Central northern Montana (Fort Benton quadrangle 
and to west) and central southern Montana (Little Belt Mountains quad 
rangle). 

W. H. Weed, 1899 (U. S. G. S. Little Belt Mins folio, No. 56) Woodhurst le —Well- 

bedded light-colored Iss. separated by very thin argill. layers, the ies, often carry- 
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ing much dark chert, The Woodburst 1s. 1s well Jointed and often forma masonry 
like exposures of cliffs with baleony ledges and retreating benches. On wenther 
Ing breaks into small angular fragments, Unilerlies Castle Is, memb, and overlies 
nine sh, which consists of thin-bedded shaly lss., commonly of gray color 
[Derivation of name not stated, but Madison la, is mapped over broad area at and 
surrounding Woodhurst Mtn, NE. corner of this quad.] 


Woodland trachyte. 
: Northeastern Maine (Aroostook County) 


Age (7 
H, E, Gregory, 1000 (U. S. G. S, Bull, 165, pp. 109, 110, 164), Woodland trachyte 
forms low hills along a branch of Caribou Stream, in Woodland Twp, Aroostook Co. 


On 1933 geol. map of Maine, by A, Kelth, the trachytes of NE, Maine are 
assigned to Dev, 


Woodman formation, 

Mississippian (upper): Western Utah (Gold Hill district), 

T. B. Nolan, 1930 (Wash. Acad. Sci, Jour., vol. 20, No. 17, Oct. 19, pp. 421—422 
Woodman fm—Lower part is dominantly cale, ss. and upper part sandy ls, The 
sg, is 200+ ft, thick, generally purplish or reddish brown, fine-grained, and con 
tains small amount of calcite as cement. ‘Thin lenses of lea. and sh, are inter- 
bedded with the ss, Greater part of upper div. is dark-gray to almost black 
sandy ls that weathers to light brown to pinkish, Nodules of darkgray to black 
chert nre abundant, many of them a ft. in diam. Interbedded with the lss, are 
calc, sss. A few beds of relatively pure Is, are also present. Thicks 1,500+ 
ft. Contains upper Miss, fossila. Overlics Madison ls, and underlies Ochre Mtn Ix 
Named for fact it underlies Woodman Peak, on S, end of Dutch Mtn, Gold Hill 


region. 
See also U, S. G. S, P. P, 177, 1904, 


Woodmansie phase (of Bridgeton formation) 
Pleistocene: New Jersey. 
See 1917 entry under Bridgeton fm, 
Probably named for occurrence at or near Woodmansic, Burlington Co. 


Woodmont shale member (of Jennings formation). 

Upper Devonian: Northern West Virginia, western Maryland, and southern 
Pennsylvania. 

C. K. Swartz et al. 1013. (Md. Geol, Surv, Lower Dev, vol, p, 26, and Middle and 
Upper Dev. vol, pp. 411, 412). Woodmont sh, memb Middle memb, of Jennings 
fm. Consists of greenish argill, and aren, shales alternating with thin sen, of 
similar color, all of which weather yellowieh green Upper 1,000 to 1,100 ft, 
contain Ithaca fauna. Lower 500 to 1,200 ft. contain Naples fauna, Underlios 
Parkhead ss, memb. and overlies Geneseo black sh, memb, 

Named for exposures ut Woodmont station on B. & 0. R. R. Morgan Co,, 
WW, Va, 

Wood Mountain gravels, 
Miocene (middle or upper): Saskatchewan, Canada, 


C. M. Sternberg, 1930 (Roy. Soe Canada Trans, vol, 24, sec, 4, p. 
cousidered by G. G. Simpson to be middle or upper Mio, 


29), Vertebrates 


Woodpecker limestone. 
Devonian: Eureka district, Nevada. 
C. [R.] Keyes, 1923 (Pan-Am. Geol., vol, 40, p. 52) and 1924 i(Paun-Am. 
41, p. TH). Woodpecker tss., 1,200 ft, thick, underlie Combs Is. and overlie Atrypa Is 
Included in Nevadan series [Nevada Is.]. jeclalljy characterized by remains 
of sponges and chactetid corals, Name derived from Woodpecker Peak, Eureka dist 


Geol, vol 


Wood River formation. 
Pennsylvanian: Southern central Idaho, 
W. Lindgren, 1900 (U. S. G. S. 20th Ann. Rept., pt. 8, pl. 5s, pp. 80-90, 193-195) 
Wood River fm.—A series of qtzites, fine cgis., lar masses of blinek slates and 
calc, shales, and a small amount of heavy-bedded p 
fossils, but those that have been found are of Carbf, nge, probably upper Cardi 


ay las, Unusually barren of 
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The fm. is usually thrown into sharp folds, so that the stratigraphy fg difficult 
to decipher, and rocks older or more recent than Carbf. may bave been included 
in this div. The Curbf, is certainly very largely represented and seemg to have 
attained a thickness rarely found in other parts of the West, In places overiain by 
masses of the great post-Carbf, granite intrusive mass of Idaho. In places fa 
overlain by Neocene Columbin River lava. Thickness several thousand ft, 


. G. Westgate and C, P. Ross, 1930 (U. S. G. S. Bull, 814, pp. 10, 29+). Wood 


River fm, restricted to rocks of Penn, age, which consist chiefly of calc, and qtzitic 
beds, but also contain cgl., sl, and dol Nearly everywhere the basal memb. is a 
massive brownish qtzitie cel, 300 to 800 ft. thick, Thickness of fm. 8,0002- ft, 
The lower part of Wood River fm. of Lindgren is here named Milligen fm. It is 
of Miss, and possibly Dev. age. 


Woods Bluff marl. (In Bashi formation.) 
Eocene (lower): Southwestern Alabama. 
A, 


Heilprin, 18 (Phila, Acad, Nat, Sel Proc, 1881, p. 157) (Refers to 25 ft. 
of highly fossiliferous marl comprising No, 2 of 'uomey's section on Barhi Creek, 
Clarke Co, as Wood's Bluff mart bed.] 


> A. Smith, 1883 (Ala. Geol Surv, Prog, Rept. 1881-82, pp. 257, 321). Wood's 


Bluff mari,—Greensand shell marl with an indurated bed, usually near top, but 
sometimes near middle Thicknesa 10-15 ft. Exposed at Wood's Bluff, on 
Tombigbee River, und at Johnson's Landing, below Bell's Landing, on Alnbama 
River, Overlain by 25-30 ft. of laminated clays nnd clayey maris, and separated 
from the older Bell's Landing muri by 50-80 ft. of lignitic clays and sands, 
Included in Lagrange or Lignitie (pp. 236-237). 

A, Smith, 1887 (U. S. G. S. Bull. 43, pp. 39, 48-46, 69). Wood's Bluff or Dasht 
marl—Marl with marine fossils and much greensand, 15-20 ft, thick, forming 
top memb. of Wood's Bluff or Bashi series, Overlain by purplish-brown sandy 
clays forming basal part of Hatchetighee series. 


As defined is top memb. of Bashi (TWoods Bluff) fm. 
Named for exposures at Woods Bluff, on Tombighee Hiver, in NW. part of 


Clarke Co. 


TWoods Bluff group. 
*Woods Bluff series. 
Eocene (lewer) ; Southern Alabama and southeastern Mississippi, 
A. Heilprin, 1882 (Phila. Acad. 


at. Sci. Proc. 1881, pp. 155-159). [See quotation 


under }Ho-lignitic,} 


E. A. Smith and L. C. Johnson, 1887 (U. S. G. S, Bull 43, pp. 48-47). Wood's 


Bluff or Bashi series—Consista of (descending): (1) Wood's Bluff or Bashi 
marl 15 to 30 ft, thick; (2) 25 ft, of sray sandy clays containing toward brae 
4 or 5 thin seams of lignite; (3) 35 to 40 ft. of yellowish cross-bedded sands; 
and (4) lignite bed 2 ft. thick,  Underlies Hatcehetigbee series and overlies Bell's 
Landing series. 


Abandoned for Bashi fm. the monominl alternative name 
Named for exposures at Woods Biull, on Tombigbee River, in NW. part of 


Clarke Co., Ala. 


Woods Hollow shale. 
Middle Ordovician (Trenton): Southwestern Texas (Brewster County). 
P, B. King, 1931 (A. A. P. G. Bull, vol. 15, No. 9, pp. 1066, 1071-1072), Woods 


Hollow sh.—Lower part consists of flaggy, thinly laminated gray or yellowish 
sandy ls. or limy s&, with some sh, partings, It grades up Into greenish clay 
sh, with a few interbedded flaggy 1s. Inyers. Some sandy beds are rillaxmarked on 
bedding surfaces, and some of lower flaccy layers contain graptolites. There nre 
5 or 6 nodular beds of coarsely granular ond conglomeratie In, weathering 
yellowish, crowded with comminuted remains of bryozoans, trilobites, brachiopods, 
and erinoids. Thickness at type loc, 470 ft. Named for exposures in Wooda 
Hollow Mtns, btw. Woods Hollow and Little Woods Hollow, in an anticlinal 
valley on former Louis Granger ranch. Contains fossils of Trenton age. Underlics 
(uncon.?) Maravillas chert and overlies Fort Peña fm. 
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Woodside shale, 

Lower Trinssic: Northeastern Utah, southwestern Wyoming, and south- 
eastern Idaho 

J, M. Boutwell, 1907 (Jour, Geol, vol, 15, pp. 439-458). Woodside sh.—A lithologic 
unit composed, from bottom to top, without significant exception, of fine-grained 
thinly bedded dark-red sh. Bears ripple marks, mud cracks, and raindrop imprints. 
Thickness, 1,180 ft. in Pork Clty dist, Utab, where it underlies Thaynes Is. and 
overlies Park City fm. Named for Woodside Guich, Park City dist., the beat 
exposure being at head of this gulch, on slope that overlooks the Silver King 
plant from W. 


Woods Run limestone, (In Conemaugh formation.) 

Pennsylvanian: Western Pennsylvania and western Maryland. 

i. Raymond, 1910 (Carnegie Mus, Annals, vol, 7, p. 147), Woods Run la— 
Marine ls., fossiliferous, lying lower in section than Ames Is. and higher im section 
than Pine Creek [Cambridge] Is 

P. E. Raymond, 1911 (Pa. Topog. and Geol. Surv. Comm, Rept. 1908-10, pp. 88-89). 
Woods Run 1s.—2A previously unnoticed marine Is. to which writer called attention 
[but did not name] in Sel, n. &, vol. 29, p. 941, 1900. Named for Woods 
lun, within city of Allegheny, Pa. [The description of this (unnamed) Is. in 
Sei, vol 29, states that it lies about 50 ft. below Ames Is. on Brighton Run, just 
W, of Woods Run, Allegheny, Pa.; that it is about 3 im. thick; and that it 
consists of hard clnyey Is. with most of lime leacbed out at outerop.] 

C. K. Swarts, 1922 (Md. Geol. Surv. vol 11, pl. 6, pl 7), showed Woods Run le. 
and fauna resting on Bakerstown coal at Pittsburgh, Pa., and as occurring in 
interval btw, Buffalo and Saltsburg sss, at Latrobe, Pa. 

3} Johnson, 1929 (Topog. and Geol. Atlas Pa. No. 27, Pittsburgh quad.). [On 
p. 31 Woods Run 1s. is shown os underlying Bakerstown coal and as same as 
Cambridge ls. while Pine Creek ls. is placed at a lower (p. 70 gays 45 to 55 ft.) 
horizon. On p. 53 Woods Run Is. is placed about 15 ft. above Saltsburg ss. 
On pp. 66-67 is statement that Woods Run l8. oceurs in 1 or 2 thin beds, from 
NO to 119 ft. below Ames Is, nnd 35 to 55 ft. above Pine Creek Is, and that It 
includes Woods Run coal just below the upper Is. bed; also that it is O to 10 ft. 
thick in Pittsburgh quad. ] 


Woods Run shale. (In Conemaugh formation.) 

Pennsylvanian: Western Maryland. 

C, K, Swartz, 1922 (Md, Geol. Surv, vol 11, pl. 6). Woods Run sh—Rests on 
Lower Bakerstown (Thomas) coal in Lower Youghiogheny Valley, Md., also at 
Somerset, Pa., and in Castleman Basin and Georges Creek Basin, Md. Thickness 
2h to 30 ft. 


Woodstock conglomerate. 
Carboniferous: New Brunswick. 
II. Y. Hind, 1865 (Geol. of New Brunswick, p, 61). 


Woodstock granite. 

Carboniferous(?): Northern Maryland. 

G. H. Williams and N. H. Darton, 1892 (U. S, G. 8, map of Baltimore nnd vicinity, 
to uccompany "Guide to Baltimore," prepared for Baltimore meeting Am. Inst. 
Min, Engra., Feb. 1802). Woodstock granite, including eruptive granite nnd 
gneiss. Quarried at Woodstock and other places. 

E, B. Knopf and A. I. Jonas, 1929 (U. S. G. 8. Bull. 709). Woodstock granite is 
possibly Paleozoic, 

E, B. Knopf nnd A. I, Jonas, 1929 (Md, Geol Surv. Baltimore Co. Rept., pp. 104, 
131). Woodstock granite assigned to epi-Paleozoic(). 

In 1932 A. I. Jonas expressed opinion that this granite is Carbf., and U. S. 
Geol. Surv. adopted Carbf. (7) for its age. (See 16th Int, Geol. Cong. 
Guidebook 30, sheet 1.) 


Woodstock greensand marl member (of Nanjemoy formation). 
Eocene: Eastern Maryland and Virginia, 
W. B. Clark, 1895 (Johns Hopkins Univ, Circ, vol. 15, No. 121, p. 3). The upper 
beds of Eocene of middle Atlantic slope may be designated Woodstock stügc, and 
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may be designated Aguia Creek stage Fossils of Woodstock stage arc 
od to "Claiborne" types, and those af Aquia Creek stage are decidedly 


lower Dei 
closely ri 
“Lignitic,” 

W. B. Clark, 1896 (U. S, G. 8. Bull. 141, pp. 54, 57; Am. Jour. Sci, 4th, vol. 1, 
pp. 269-370) Woodstock stage or fuuna.—Vossiliferons g nsand, 40 ft. thick, 
forming top div. of Pamunkey fm. Separated from underlying Aquin Creek stage 
or fauna of Pamunkey fm. by 117 ft. of greensands and argil. sands 

W. B. Clark and G. C. Martin, 1901 (Md. Geol, Surv. Eocene vol, p. 58). Wood- 
stock memb. or wubastage.—Characterized by fine homogeneous greensands and 
greensand marls, less argill. than Potapaco memb, Upper part consiste of 80 
ft. of gcrvensund with Ostrea aclaeformis and other fossils; lower part consists 
of 40 ft, of greensand with few fossils, chiefly Venericardia potapacoensis, Is top 
memb, of Nanjemoy fm. Overlies Potapaco or lower memb, of Nanjemoy fm. 
Named for Woodstock, an old estate n short distance nbove Mathias Point of Va 
bank of the Potomac [in King George Cò., Va.] 

W. B. Clark and B. L. Miller, 1912 (Va. Geol. Surv. Bul. 4, p. 104). Woodstock 
greensand mart memb.—Top memb. of Nanjemoy fm. Overlica Potapaco clay 


mem ly, 


Woodstock stage. 


See under Woodstock greensand marl memb. 


Woodstock quartz schist. 
Carboniferous; Northeastern Connectient, ^ 

H. E. Gregory, 1906 (Conn. Geol. and Nat. Hist, Sarv, Boll 6, pp. 114, 128, and 
map). Woodstock quarts sehist,—Variles from almost pure qtzite to mica schist 
with abundant quartz grains, Sxtends through E. part of Woodstock Twp und 
B. through Pomfret. Few outcrops. Of sed. origin, 

B. K. Emerson, 1917 (U. 8. G. 8, Bull, 597), mapped the continuation of Wood 
stock in Mass. ns Parton quart schist, of Carbf. age. Parton has priority. 


Woodstock schist. 

Ordovician: Southeastern Vermont (Windsor County). 

C. H. Richardson, 1927 (15th Rept. Vt. State Geol, pp. 127-158), in rept on 
Barnard, Pomfret, and Woodstock Twps, Vt, which lie short distance to SW. of 
Vershire Twp, stated: Woodstock schist may be considered by some geologists to be 
Vershire schist of enrlier repts, but Vershire schist overiies Walts Hiver Is, and 
Woodstock schist apparently underlics Waits River Ia. If this interpretation is 
true, then Vershire schist and Woodstock schist represent two different fms, 
nnd a new name is needed, hence Woodstock schist is here introduced, from out. 
crops in Woodstock It is represented by 2 beds intercalated in Waite River ]s,, 


whieh are yery quarizose, miesceous, und grade into s micaceous qtrzite 


Woodville sandstone 

Pennsylvanian (of Conemaugh age): Southern Michigan. 

A. Winchell, 1861 (Mich, Geol, Sary. Ist Ann. Rept. Prog.. pp. 126, 135, 153, 158). 
Woodville 5.—Pale-buf to nearly white friable, rather course quartzok , stained 
to varinble extent with oxyd of iron, Varies greatly in hardnes Thickness 0 
to 92 fr. Overlies dark bituminous shales of Coal Measures [Saginaw fm,] and 
ix uncon. overlain by Quat. drift. Exposed at Woodville, Jackson Cù., where it 
ia 30 to 45 ft, thick. Near Lyons, Ionia Cò., it i» striped and mottled with red 
or even uniformly brick-red color. Is wot easily distinguished from Parma aa, 

A. C. Lane, 1895 (Mich, Geol. Surv. vol. 5, pt. 2). Woodville ss. is 304+ ft. thick. 
Overlies Jackson coal group [Saginaw fm.]. 

A. €, Lane, 1899 (U. S. G. S. W. S. P. 30) Top fm. of Carbf. in Mich, is a red 
ss. whieh Winchell called Woodville ss., which appears to be uncon. on Jackson 
coal ineasurcs. 

A. C. Lane, 1909 (Mich, Geol, Surv. Rept. 1908). Woodville ss. consists of 0 to 110 
ft. of light-reddish ss. and sandy sh. Uncon. overlies Saginaw fm 

B. A. Smith, 1914 (Mich. Geol. and Biol. Surv. Pub, 14, pp. Woodville as. 
consists of 0 to 79 ft. of buff-colored ss., largely removed by erosion Wells nt 
Maple Rapids, St. Johns, Ionia, and Gladwin indicate presence of a reddish aa, 
that may be same as bulf-colored Woodville ss. 

R. C. Allen, R. A. Smith, and L, P. Barrett, 1916 (Mich, Geol, Surv. Geol. map of 

Mich.). Woodville sa. consists of 0 to 100 ft. of light-reddish ss. und sandy sh., 
erosion remnants at top of Coal Measures. 
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W. A. Kelly and E. L. Beutner, 1030 (Mich. Acad, Sei, Arts, and Lett, vol. 14, 
pp. 471-474), Jonia sw, youngest fm, of Penn. In Mich, Undoubted examples. of 
this ss. are found in abandoned quarrica near Grand River btw. Lyons and Ionin. 
Overlies Saginaw fm. 

R. B. Newcombe, 1931 (letter dated Mar. 21) The name “Woodville,” which wos 
originally applied by Prof. Winchell to a ss. memb, at old Woodville mine, Jackson 
Co., Mich., was defined as uppermost ss. in Penn. of Mich, We have later learned 
that the locality near Ionia where a pink rusSet-color ss. occurs, is possibly the 
uppermost ss. memb. of Penn. However, a typical red-hed facies containing 
plustic shales and gyp. occurs above this ss. im central part of State farther to N. 
It is still a matter of conjecture whether these “red beds" are equiv. in age to 
the Woodville or nre younger, and in my new strat, column it is proposed that 
the whole series be given the name “Red Beds,” because of lack of noy faunal 
evidence for exact strat. position of the beds, Prot. Wm, Kelly, of Mich. State 
College, who has been conducting the detailed studies of the paleontologie work 
for Miss, ana Penn. rocks in Mich., maintains that Tonia is much more appro 
priate for this upper pink ss. memb. than the old Woodville, which actually refers 
to on entirely different bed Por this reason Jonia may be adopted for our 
new time scale, 

R- B. Newcombe, 19033 (Mich. Geol. Surv. Pub. 88), in his classifiention of rocks 
of Mich. Basin, used Woodville (lonia), but on p. 61 he stated: The name of 
Woodville applying to a ss. which at its type loc. is only a lenticular restricted 
bed, probably should be dropped. A better nome for the appnurently persistent 

of “Red Beds” section would be Jonia s3., sug- 

2 he shows Woodrille (Ionia) as overlain by sh., 


basal pink or russet-colored 
gested by Lane in 1909, [On p. 
sandy sl, gyp. red, pink, gray, the thickness of which is given in fig. G ns 50 
to 120+ ft.] 


Woodward group. 

Permian: Southwestern Oklahoma and Panhandle of Texas (7). 

C. N. Gould, 1902 (Okla. Geol, Surv. 2d Bien. Rept, pp. 42, 49). Woodward div.— 
Chiefly shales, sss, and dolomites, 300 [500] ft. thick, distinguished from divi 
siong above and below by prominence of dolomites and absence of gypsums. In- 
cludes all rocks btw. the two conspicuous gyp. horizons, the Blaine and Greer 
divisions. In general divided into three members [now fins.) (descending), Day 
Creek dol, Red Bluff [Whitehorse] sss., and Dog Creek shales. 

The "Greer fm." as originally defined applied to Cloud Chief gyp. of 
present nomenclature, but as mapped it included Blaine and Cloud 
Chief (7Cyril) gypsums. The present definition of Woodward group is 
for rocks overlying Blaine gyp., underlying Cloud Chief gyp., and divided 
into (descending) Day Creek dol, Whitehorse ss, and Dog Creek sh. 
The name has been used in Tex., but E. H. Sellards, 1933 (Univ. Tex. 
Bull, 3232), omits it from the Tex. classification. 

Named for Woodward Co., Okla. 


Wooley's Bluff clays. 

Bocene (Jackson): Eastern Texas and western Louisiana (Sabine Parish). 

A. C, Ellisor, 1933 (A. A. P. G. Bull, vol. 17, No. 11, p. 1303, ete). The bluff on 
Caney Creek back of old Wooley home in Sabine Parish, La. sec. 4, T. 3 N, R 12 W. 
is here designated Wooley's Bluff. In this bluff is exposed 5+ ft. of highly fossilif 
erous sandy glauconitic marly blue cluys that weather yellowish brown, and 10 
or more ft. of light chocolate-brown clays, These are the Wooley's Bluff clays. 
Total thickness 250 to 300 ft. Not well exposed but seen in San Augustine, Angelina, 
and Sabine Counties. Basal zone of McElroy fm. To W. of Angelina Co. these 
clays disappear on surface, ond the overlying Wellborn sss. rest uncon, on Cnddell 
fm. As wenthered surface is Identical with that of Caddell fm, it is difficult to 
differentiate the two units in field. Fossils listed. 

B. C, Renick, 1936 (Univ, Tex. Bull. 3619, p, 24) In writer's opinion the Wooley's 
Bluff beds of Ellisor represent n marine facies within Welborn fm., and the name 
Wellborn is applicable to them. The Wooley's Bluff fauna was not found W., of 
Neches River, but there Is no field evidence to support the uncon. reported by Miss 
Ellisor btw. the Wellborn and the Caddell fm. 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 


tWoonsocket conglomerate, 

Carboniferous: Northenstern Hhode Island. 

G. R. Mansfield, 1908 (Harvard Coll. Mus. Comp. Zool Bull. vol 49. gool, ser, vol. 8, 
p. 100). Woonsocket cgl. occupies a rather limited area [around Woonsocket, R, I.] 
nnd is characterized by such a high degree of metamorphism that ita composition 14 
often not clearly distincuishable. 

B. K. Emerson, 1917 (U. S. G. S. Bull, 597), mapped the cgl, of Woonsocket region as 
Bellingham cgl., and "Woonsocket cel” has been discarded 


1Woonsocket Basin series. 
Carboniferous: Northeastern Rhode Island. 
A. C, Hawkins, 1918 (Am. Jour. Sci., 4th, vol. 46, pp. 457-472, and map), Woonsocket 
Basin a&eries.—8Sh., ss., and cel. of Carbf. age. The “Bellingham series" of Warren 


and Powerg 
D. K. Emerson, 1917 (U. S, G. &. Bull 597), mapped the deposits of Woonsocket 


jasin as Bellingham cgi. 


Wooton conl group. 

Local name for a group of coul beds in Raton fm. in Elmoro-3panish Peaks 
region, Colo. Exposed a short distance above Wooton's station, on old 
Santa Fe Trail, and on line of Atchison, Topeka & Santa Fe Railway. See 
U. S. G. S. Elmoro folio, No. 58, 1899. 


Worcester phyllite. 

Pennsylvanian: Eastern central Massachusetts, central southern New Hamp- 
shire, and northern Connecticut, 

B. K Emerson, 1880 (Geol Soc. Am. Bull, vol 1, p. 560), mentioned, but did not 
define, Worcester argillite 

B. K. Emerson, 1898 (U. S, G. S. Mon. 29, p. 17). Worcester argillite (phyttite) over- 
lics Harvard cel. in Worcester Co., Mags. 

B. K. Emerson, 1917 (U. S. G. S. Bull. 597, pp. 60-72, 77, 225). In ite least-changed 
or typical phase the Worcester phyllite ranges from soft black al. or phyllite, partly 
carbonaceous and partly graphitic, to light greasy sericite schist, The prevailing 
rock is thinly fissile, lead gray, with corrugated satiny surface, generally splitting 
on original lamination. Laterally the typical Worcester phyllite grades into different 
types of schist. To W. it becomes the Efrimfleld schist, [See under Brimfleld 
schist.] Includes Harvard cgl. lentil. 


Is exposed at Worcester, Mass., and over broad area in N. part of Worcester 
Co., Mass, 


Worcester quartzite. 

Carboniferous: Eastern central Massachusetts, central southern New Hamp- 
shire, and northern Connecticut. 

B. K. Emerson, 1898 (U. S. G. 8, Mon. 29, p, 17) Worcester qtzite underlies Harvard 
cgl. in Worcester Co., Mass. 

B. K. Emerson, 1917 (U. S&S G. S, Bul. 5607), replaced "Worcester qtzite" with 
Oakdale qtzite, and retained Worcester for the phyllite 

Exposed nt Worcester, Mass., and over a large area in N. part of Worcester 
Co., Mass. 


tWorcester County gneiss. 

E. Hitchcock, 1833 (Rept. geol, min.. bot, and zool. of Mass, pp. 387-388). Worcester 
County gneiss.—' The broad ranges of gneiss in central part of Mass. Porphyritic 
gneiss prevails extensively along W. margin of Worcester Co, gneiss range, In 
Northfield, Mass, and Winchester, N. H. Granitie gneiss abounds in various parts 
of deposit, but more in southern than in northern part of State The range of 
Worcester County gneiss which extends northeasterly into Middlesex Co. possesses 
some peculiar characteristics and belongs to a different aystem of stratification 
from the gneiss W. of Worcester Valley. It contains numerous beds of ls, which 
are wanting in western ranges. 


Includes 7 or 8 of the fms. differentiated by B. K. Emerson in U. 8. G. 5S, 
Bull, 597, 1917. 
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Word formation. 

Permian: Western Texas (Marathon region, Brewster County). 

J. A. Udden, C. L. Baker, nnd E. Böse, 1916 (Univ. Tex. Hur. Econ. Geol and Tech. 
Bul. 44, p. 52), Word fm.—Consiste of (descending) : (1) Thin- and thick-bedded 
gemy and yellow to reddish Is, in part dolomitic, containing chert concretions and 
some interbedded ss., 380 ft.; (2) yellow ss., In part laminated, 120 ft.; (3) henvy- 
bedded gray ls. with chert concretions, 120 ft. Underlies Vidrio fm. and overlies 
Leonard fm. 

J, A, Udden, 1927 (Geol. Soc. Am. Bull, voL 38, p. 169), Word fm. is same [?] as 
Delaware Mtn fm., and name should be abandoned, 

E, H. Sellards, 1933 (Tex. Univ. Bull. 3232, p. 151). Word fm, of Glass Mtns is 
Delaware Mtn fm. in part. [This is interpretation of P, B. King also. See Geol, 
Soc, Am. Bull, vol 45, 1934.] 


Named for Word's ranch, Glass Mtns, Hess Canyon quad. 


Worland limestone. 

Pennsylvanian; West-central Missouri. 

F. C. Greene, 1933 (Mo, Bur. Geol. and Mines 57th Bien. Rept., pp. 14, 18, 37, App. 2, 
pl. 2). Worland is.—1n central Hates Co, at Worland, a zone of Iss. and calc. 
shales appears in Bandera sh. memb. of Pleasanton fm. and persists to N,, usually as 
two thin lss., here termed upper and lower Worlend ls., and an intervening sh. The 
upper Is. has been mistaken for Pawnee Is. 

R. €, Moore, 1936 (Kans. Geol. Surv. Bull, 22, p. 58), The Is, beds in western Mo. 
that Greene has called lower and upper Worland may prove to be-alrendy named 
beds in Kans., including Altamont 1&, but Greene believes his Worland W. is deñ- 
nitely below horizon of Altamont Is., and reconn, study by N. D. Newell indicates 
the so-called Worland Is. belongs to Pawnee Is. 


World Beater porphyry. 

Pre-Cambrian (7): Southeastern California (Inyo County). 

F, M. Murphy, 1933 (Calif. State Div. Mines, Rept, 28 of State Min., July-Oct. 
1932, p. 339 and map). World Beater porphyry (porphyritic granite), of pre- 
Camb, (?) age. Forms quadrangular area of about 6 sq. mi., atretching from 
Pleasant Canyon to Happy Canyon, in S. part of Panamint Range, [Derivation of 
name not stated and not apparent from his map.] 


Worm Creek quartzite member (of St. Charles limestone). 
Upper Cambrian: Northeastern Utah and southeastern Idaho. 
G. B. Richardson, 1913 (Am, Jour. Scl, 4th, vol, 36, pp. 407, 408). Worm Creek 
qtzite.—Masslve gray qtzite, 300 ft. thick, forming basal memb, of St. Charles Is, 
in northern Utah ond SE. Idaho, 


Named for exposures on Worm Creek, Bear Lake Co., SE. Idaho. 


Wormstones, 

Upper Cambrian: Southwestern Wisconsin (Sparta and Tomah quad- 
rangles). 

W. H. Twenhofel and F. T. Thwaites, 1919 (Jour. Geol, vol 27, p. 616). “Worm- 
stones.”"—Topmost beds of Dresbach ss. in Tomah-Sparta quads, SW. Wia, con- 
sisting of 1 to 10 ft. of ss, coarse- to medium-grained gray to brown beds, com- 
posed of firm ss, In which are large vertical worm holes ('wwormstones") alter- 
nating with thinner beds of soft white ss. with limonite and siliceous concretions 
(nodular layers). 

According to E, O. Ulrich, 1924 (Wis. Acad. Sci., Arts, and Lett. Trans., 
vol. 21, p. 98, footnote) this ss. "may be a part of Ironton ss. memb. of 
Franconia ss." 


*Wortham aragonite lentil (in Wills Point formation). 
Eocene (lower): Northeastern Texas (Brazos Hiver region and northeast- 
ward). 
F. B. Plummer, 1933 (Univ, Tex, Bull 3232, pp, 530, 535, 537, 538, 559), Wortham 
aragonite Ilentil.—1lmpure concretlonary persistent stratum of I&, 6 to 10 in. thick; 
crystalline structure, in which many of the crystals nre aragonite arranged in 
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form of rosettes. Lies on top of Mexia memb, (lower memb. of Wills Point fm.). 
Been traced along outcrop from Brazos Hiver NE. through Limestone, Freestone, 
Navarro, Henderson, Kaufman, Van Zandt, Hunt, and Hopkins Counties Typical 
exposure is in town of Eureka, Navarro Co. It also occurs in R. R. cut Just W. 
of station at Wills Point, Van Zandt Co, and in & stream valley 1 mi, E, of 
Worthnm, Freestone Co. 


The U. S. Geol. Survey includes this bed in Kerens memb. of Wills Point 
fm, but does not consider that a geographic name for it 1s necessary. 


Worthington sandstone member (of Allegheny formation). 

Pennsylvanian: Western Pennsylvania, 

J. P. Lesley, 1880 (2d Pn. Geol. Surv, Rept. Ha pp. xxi, 319). [See under Kitton- 
ning #8 memb, Lesley proposed Pine Crock 45., also Worthington as., for a as. 
lying in interval below Middle Kittanning coal anid above Lower Kittanning coal, 
but sometimes occupying interval btw. Upper and Lower Kittanning coula.] 

The U. S. Geol. Bury. uses Worthington ss. memb, for the ss. btw. Upper 
and Lower Kittanning coals, and has nbandoned “Pine Creek 8s." because 
of vonilict with the name of a younger Is, in same region 


Worthville beds. 

Upper Ordovician: Northern New York (Black River Valley). 

R. Ruedemann, 1925 (N. Y, State Mus. Bull. 258, pp. 137, 141, 149, 154). Worth- 
ville beds (zone of Pholidops aubtruneata and Lirodeama cincinnationse Exposed 
along Sandy Creek about Worthville [Jefferson Co.]. Overlie Tremaines Bridge 
beds and underlie Sandy Creek beds; all included in Pulaski fm. 


Wrangell lava. 
Late Tertiary to Recent: Southeastern Alaska (Wrangell Mountains re- 


gion). 

W. C. Mendenbhall, 1905 (U. 8S. G. S. P. P. 41, p. 54, map). Wrangell lavas.—4A auc- 
cession of lava flows and tufs, 6,200 to 8,400-- ft. thick, forming entire W, part 
of Wrangell group of mtns. Range im age from Tert. (nearly ns old as Eo.) to 
present time, 


Wreck Bay formation. 
Pleistocene: British Columbia. 
Y. Dolmage, 1920 (Canada Geol Surv. Summ. Rept. 1910, pt. B, p. 16). 


Wreford limestone. (In Chase group.) 

Permian: Eastern Kansas, central northern Oklahoma, and southeastern 
Nebraska. 

R. Hay, 1893 (Kans. State Bd. Agr. Sth Blen. Rept., p. 104). Wreford la—Laz,, 
25 ft, thick, containing numerous flint nodules nnd separated by definite layers 
of üints, Form lower flint beds of Kaus, section, Worked for lime at Wreford. 
Underlain and overlain by shales. 

C. S. Prosser, 1002 (Jour. Geol, vol, 10, p. 713). Wreford ts —Boff Is. and chert or 
flint. Thickness 35 to 50 ft. Cherty ls. at top, heavy Is. in middle, and cherty 1s. 
at base. Is Strong flint of Prosser, 1895, and Wreford 1s. of Hay, Basal fm, of 
Chase stage, Underlies Matfleld shales and overlies Garrison fm. 


Named for occurrence at Wreford, Geary Co, Kang, where it has been 
quarried and burned for lime, 


Wright moraine. 
Pleistocene (Wisconsin stage): Northeastern Minnesota, 
FE. Leverett, 1928 (U. S. G. S. P, P. 154). Named for Wright station, Carlton Co, 


Wrightsville conglomerate, 
Devonian or Carboniferous: Northwestern Pennsylvania (Warren County). 

J. F. Carll, 1883 (2d Pa, Geol Surv. Rept. ly, pp. 180, 203-208, 230), Wrighta- 
ville egl.—Massive flat-pebble exl, yellowish, iron-senmed; sometimes contains 
numerous fossils, Thickness 15-25 ft. Lies 220-240 ft, below sub-Olean cgi. 
Forms several fine escarpments near Wrighteville, Warren Co, Is probably SW. 
continuation of Pope's Hollow cel. of N. Y, 
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G. D. Harris, 1891 (Am, Geol, vol. 7, pp. 168, 172-178). Wrightsville ogh ls 
probably = Pope Hollow egl 

L. C, Glenn, 1002 (N, Y, State Mus. Bull. 69, pp. 067-089). Name Wrightaville cgt 
has been applied to Salamanca cel, lentil of Cattarnugus beds in this reg 
(Oleun and Salamanca quads, N. Yo. [This is correlation accepted by N. Y 
State Survey. (See W. Goldring, N. Y. State Mus. Hdb. 10, p 425, 1931.) ] 


Wulff River formation. 
Cambrian: Northwest Greenland. 
C Poulsen, 1927 (Meddelels&er om Grantland, Bd, TO, pp. 280, S28). [Assigned to 
Camb. I, Koch, 1933, Bd. 73, Afd. 1, No. 2, p. 23, assigned it to Lower Caumb.] 


Wurtemburg limestone, (In Pottsville formation.) 
Pennsylvanian: Western Pennsylvania (Lawrence Connty), 


J. P. Lesley, 1875 (2d Pa. Geol Surv. Rept. J, pp. 93-100). Wirtemburg lower ta 
(also tower Wirtemburg ls).—1&s 1 ft. thick at Wirtemburg (Lawrence Co.), and 
never execeda 174 ft. for 6 mi, above Wirtemburg along the creek. Always con 
tains Caulerpites marginatus. Is separated from overlying Wirtemburg by 
15 ft. of soft sh. and is underlain by a thin coal, which rests on the Subcarbf., 
the “great ezL" (No. XII) being wholly absent. [His section at Wirtemburg 
describes 3 ft. of is. above his Wirtemburg ss, which is evidently the reason he 
called this Is. lower Wirtemburg Ix, His Wirtemburg ss. appears to be Homewood 
gs, memb, of later repts.] 

I. C. White, 1878 (2d Pa, Geol. Surv. Rept. Q) and 1879 (2d Pa. Geol Surv, Rept. 
Q.). [See under Mercer ly.) 

B. L. Miller, 1025 (Pa. Geol Surv., 4th ser, Bull. M; pp. 280, 281, 332). Upper 
Mercer 1&—Mnhoning Ik. Upper Wurtembury \s.; Mercer Is Lower Mercer 
Is=Lower Wurtemburg la, [Page 932. “Another good exposure of Mercer la. 
is to be seen just E. of Wartemburg along Slippery Rock Creek, where it measures 
12 to 14 inches.” [Page 281.) 


Wurtemburg sandstone. (In Pottsville formation.) 

Pennsylvanian: Western Pennsylvanian (Lawrence County) 

J. P. Lesley, 1875 (2d Pa, Geol, Surv. Rept. J, pp. 93-94) Wirtemburg s8. thick- 
ens to 12 ft. 34 mi. above Smalley's Run and 23 ft. at mouth of Smalley’s Run, 
where upper 17 ft. of it is gravel and lower 6 ft. sand. N mouth of Cono 
quenessing, on Beaver River, it is from 60 to TG ft. thick, and well developed into 
two zrüvelsand fms. with a streak of coal between. It has always been recognized 
here as the genuine cgl, No. XII. At Wirtemburg [Lawrence Co.] the bottom 
of the ss. is 30 ft. above the water on both sides of the stream, Lies 180 ft 
below Freeport ss. Is underlain by 15 ft, of soft grayish sh., which rests on 
lower Wirtemburg 1s [As defined appenrs to be Homewood as. memb.] 


Wyandot amygdaloid. 

Pre-Cambrian (Keweenawan): Northern Michigan. 

Name locally in use many years. Used by B. S, Butler in U. 8, G. S. P. P 
144, 1929. Belongs in Central Mine group nnd is probably —Winona 
amygdaloid. The mineralized part is the Wyandot lode, Named for 
occurrence in Wyandot mine, Houghton Co, 


Wyandot flow. 
Includes Wyandot amygdaloid and underlying trap, 


Wyandot No. 8 amygdaloid. 
Pre-Cambrian (Keweenawan): Northern Michigan. 
Name locally in use many years. Used by B. S. Butler in U, S. G. S. P. P. 
144, 1929. Belongs in Central Mine group. Occurs in interval btw. egl 
No, 6 above and Superior West amygdaloid below, and is eight amygda 
loids back from Wyandot shaft, Houghton Co. The mineralized part is 
Wyandot No, & lode, 


Wyandot No. 8 flow. 
Includes Wyandot No. 8 amygdaloid and underlying trap. 
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Wyandotte group. 

Pennsylvanian; Eastern Kansas. 

R. C. Moore, 1931 (Kans. Geol, Soc, 5th Ann. Field Conf, Guidebook, correlation 
chart). Wyandotte group, new name, includes (descending) Lane ah. lola 1ls., 
Chanute sh., Drum IS., Quivira sh.. Dekalb ls., and Cherryvale sli 

R. €. Moore, 1932 (Kans. Geol Soc, 6th Ann. Field Conf. Guidebook, Aug. 28 to 
Sept. 3), discarded his Wyandotte group and applied AXausas City group to the 
fms, he previously had included in it And, at same time and place, he used 
Wyandotte 18. for younger strata, (See Wyandotte Ta.) 


Wyandotte limestone. 

Pennsylvanian: Eastern Kansas and northwestern Missouri 

R. C. Moore, 1932 (Kans. Geol. Soc. Gih Ann. Field Conf Guidebook, pp. 85, 91, 92, 
97). Wyandotte 15,—Basal fm, of Lansing group. Includes “Iola” ls. of Kansas 
City area (which is now named Argentine), a few ft. of overlying sh. (here called 
Island Creek sh.), and, at top, Farley Is. At base of the Argentine at some ex- 
posures are a very dark or black fissile sh. (Quindaro) and blue dense In (Frisbiec). 
The Wyandotte includes a complete cycle execpt for the "Lower" Ja. and sh, Tt 
is very prominent in Wyandotte Co. and along Kansas River, but becomes thinner 
southward and disappears in Miami Co, Kans. Overlies Lane sh. and underlies 
Bonner Springs sh. [On p. 47 is m detailed section of Wyandotte Is. aggregating 


5o ft] 

N, D, Newell 1935 (Kans. Geol Surv. Bull 21, p. 59) Aeenuse mo other name 
hia been suggested for the ls, in interval btw. Iola and Plattsburg Iss, I propose 
to apply to it the name Wyandotte, from county of that name in NE. Kans. The 


5 subdivisions (Farley Is.. Island Creek sh., Argentine ]&. Quindaro sh. and 
Frisbie Is.) are recoznizable throughout NE. Kans. N. of Miam! Co, and far into 
NW. Mo. 
R. €. Moore, 1936 (Kans. Geol. Surv. Bull. 22), stated that Newell is author of 
this name. 


TWyckoff limestone 

Ponnsylvanian: Eastern Kansas. 

E. Haworth and M. Z. Kirk, 1884 (Kans. Univ. Quart, vol, 2, p. 111). Wyckoff !s.— 
Ls. No. 9, 20 ft. thick, of section along Neosho River from Indian Territory to 
White City, Kans. Overlain and underlain by shales 

Preaccupied. Replaced by Burlingame 1s, according to R. C. Moore, 1036 
(Kans. Geol, Surv. Bull. 22, p. 215). 

Named for Wyckoff, Lyon Co. 


Wycliffe glacial epoch (and drift) 
Pleistocene; British Columbian. 
8, J. Schofield, 1015 (Canada Geol. Surv, Mem. 76, p. 85) 


Wykoff beds. 
Upper Ordovician (Richmond): Sontheastern Minnesota and northeastern 


lows. 

C. W. Hall and F, W, Sardeson, 1892 (Geol Soc. Am. Bull, vol X, pp. 349, 359, 
366). Wykop beds. tuther heavy-bedded, very fossiliferous sha lus. 20 to TO 
ft, thick, overlying Maquoketa sh. and forming top div. of Cincinnati “group” in 
southern Minn. and northern Iowa. [In mans subsequent repts this name was 
applied to beds overlying Maquoketa &b.] 

W. O. Ulrich, 1911 (Geol Soc. Am, Bull, voL 22, pL 28), showed that Wykoff Is. 
of Iowa and Minn. underlies Maquoketa sh. in places nnd is— Clermont sh. and 
older beds down to Dubuque dol.; in other places it underlies Clermont sh., nnd 
its upper part Is=lower part of Maquoketa sh. of Mo 

€. L. Dake, 1921 (Mo. Univ. School of Mines and Met, Bull, Tech. ser, vol. 6, No. 1, 
p.109). Wykoff fm. overlies Maquoketa sh. in Minn. 

€. L. Dake, 1922 (Pan-Am, Geol, vol. 37, No, 4) Maquoketan shales are more 
limy to N., as represented by Wykoff beds, nnd more eandy to S.. as indicated 
by Thebes ss, 


Late reports of Minn, Geol. Surv. do not recognize any fm. in Minn. btw. 
Maquoketa sh. and the Dev. Is. They therefore include Wykoff beds of 


LEXICON OF GEOLOGIC NAMES OF UNITED STATES 2311 


Hall and Sardeson in Maquoketa sh, According to E. O. Ulrich (unpub- 
lished statement) they are a part of Maquoketa, and are so treated 
by U. S. Geol. Survey. 

Named for exposures nt Wykoff, Fillmore Co., Minn. 


Wylie. 
See under Limpia. 


7Wyman sandstone. 

Mississippian: Northern Arkansas and eastern Oklahoma 

F, W. Simonds, 1891 (Ark. Geol Surv. Ann. Rept. 1888, vol 4, pp. 26, 38-41). 
Wyman es.—Rather soft ss, yellowish brown on weathered surface but much 
ligbter-colored when freshly broken, "Thickness 2 to 9 ft, At many localities in 
Washington Co, Ark, separates Boone chert and its accompanying ls. from Fayette- 
ville sh, Frequently forms a layer, 2 to 3 ft. thick, interpolnted just beneath 
uppermost layer of the 1s, [evidently mistaken for the thin younger Is, of Chester 
age, which in places constitutes basal part of Fayetteville eb.) or btw, uppermost 
layer {of the Boone] and the black sh. above. 

Same as Batesville ss. See explanation under Fayetteville sh. 

Named for Wyman, Washington Co.. Ark. 


Wyman. 
Name applied by C, [R.] Keyes to 300 ft. of shales in basal part of Keotenal 
fm. of Mont. Derivation of name unknown, (See Pan-Am, Geol, vol. 
46, pp. 195-232, Oct, 1926.) 


Wyman formation. 

Pre-Cambrian: Central eastern California (Inyo Range). 

J. H. Maxson, 1934 (Pan-Am. Geol., vol. 61, No. 4, p. 311). [See this entry under 
Roberta fm.] 

J. H. Maxson, 1925 (Geol. Soc. Am. Proc. 1934, p. 314). Wyman fm.—Spotted schists 
and phyllites with a few interbedded dolomites. Thickness 3,700-- ft. in Wyman 
Canyon, Inyo Range, Bishop quad,  Uncon. underlies Reed fm. and overlies 
(uncon.?) Roberts fm. All of pre-Camb. age. 


Wymer beds. 
Tertiary; Northwestern California, 
See Wimer beds. 


Wymore shale. (In Chase group.) 
Permian: Eastern Kansas and southeastern Nebraska. 


G. E. Condra and J. BE Upp, 1931 (Nebr. Geol, Surv. Bull. 6, 2d ser., p. 31). Wymore 
4h.—Hasal memb, of Matfield fm. Consists of olive to gray sh., some mudstone, 
and a zone of red sh. neur middle Thickness about 20 ft. or more in Nebr. and 
northern Kans., but only about 9 ft. in vicinity of Burden, Kans, "Type loc ravines 
W. side of creek 244 mi. E. of S, side of Wymore, Gage Co.. Nebr., In EB sec. 27, T. 
2 N. R 4 E, about !4 mi. N. of where highway crosses Burlington and Union 
Pacific Railroads. Underlies Kinney ls, and overlies Wreford ls. 


See Kans.-Nebr. chart compiled by M, G. Wilmarth, 1036. 


Wynona sandstone member (of Nelagoney formation). 
Pennsylvanian: Central northern Oklahoma (Osage County). 


C. F. Bowen, 1918 (U. 8. G. 8. Bull. 686D, pp. 17, 18). At top of section in T. 24 N., 
R. 10 E, Osage Reservation, Okia., is a ss., 15 to 20 ft, thick, named by K. C 
Heald (Rept. on T. 24 N., R. 9 E, in preparation, to form part of Bull, 656) 
Wynona ss., from exposures at and near town of Wynona, T, 24 N., R. 9 E. It Mes 
25 ft. above Fourmile ss. 

K. C. Heald, 1918 (U. S. G. S. Bull 686E, p. 23), showed (but did not define) 
Wynona 85., 10 to 15 ft, thick in section of S. part of T. 20 N., R. 9 E, ns lying 
7 ft. below Oread ls. nnd separated from underlying Fourmile as. by 30 to 40 ft. of 
shales containing 2 asa. 
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Wynona sandstone group or series. 

Pennsylvanian; Central northern Oklahoma, 

H. T. Beckwith, 1928 (Okla. Geol Surv. Bull 40T, pp. 22-24). Wynona s8. (group! 
memb. (also Wynona sa. group or series).—This name is given to a series of 
lenticular sss. in upper part of Nelagoney fm. The group as a whole extends from 
Arkansas River to Kans, line, but it cannot be traced continuously except by 
adjacent distinctive beds, The Sa. beds have few distinguishing characteristics 
and individual beds cannot be traced more than a few miles They thin very 
rapidly, and as one lens pinches out another usually comes in a short distance 
below or above. The Bowman [Bowhan] and Jonesburg ss. is considered a part of 
this group. ‘Thickness of entire group variable, In N. part of county, from base 
of Bowman [Bowhan] ss. up to base of Middle Orend 1s. the thickness is 120+ ft, 
of which over half is sh. In T. 26 N., R. 10 E, a thickness of 150 ft. has been 
measured, the greater part of which is sh. In vicinity of Wynonna the Wynona as, 
including Fourmile as. memb., has a thickness of 100 ft, most of which is s8. 
South in T. 22 N, R. 10 E, the es, is split up into several lenses separated by sh. 
beds of varinble thickness. In this locality the s8., from top of Wildhorse 1s 
to top of ss. lying under the gray to dark blue-gray shales below Elgin sa, has 
total thickness of 160 ft. or more. The Cochahee ss. memb. is- middle (?) bed of 
Fourmile s8. 


Wyo division. 

Upper Cambrian or Lower Ordovician: Central Texas. 

T. B. Comstock and E, T. Dumble, 1890 (Tex. Geol Sury. Ist Ann. Rept., pl. 3, pp. 
295-306), Wyo div.—Chielüly brown-Weathering dolomites or semicrystalline Ius, of 
dark-reddish or purplish color, becoming sandy or granular above; beds ri 
thinly laminated. Thickness 60 to SO ft. No fossils, Middle div. of Leon series. 
Overlies Beaver div. and underlies, apparently uncon., Hoover div. 


Is a part of Ellenburger 1s. 

Named for “well-known cattle brand (YO) used in Blue Mtn region along 
course of James River in adjoining parts of Mason and Kimble 
Counties." 


1TWyoming conglomerate. 
Tertiary (Miocene ?): Southern Wyoming, northwestern Colorado, and 
northeastern Utah. 


C. King, 1876 (U. S. Geol, Expl. 40th Par. Atlas, maps 1 and 2; separate sheets were 
issued in 1875, but atlas bears 1876 imprint). Wyoming cgl. (Plio.) mapped over 
scattered areas, 

C. King, 1878 (U. 8. Geol ExpL 40th Par. vol 1). Wyoming  e9t.—cCoarse 
semistratified gravels nnd egis., 0 to 300 ft. thick. Distinctly overlles Niobrara 
Plio. Absolutely certain it antedates Glacial period, Js the egl of Bishop Mtn. 

A. Hague, 1877 (U. 8. Expl. 40th Par. vol. 2, btw. pp. 58 and 65), Isolated patches 
of coarse gravel and smooth boulders held together by ferruginous sands, in region 
of Big Thompson, eastern Colo., reach thickness of 200 ft. From close resemblance 
to beds E. of Laramie Hills and to others westward on Wyoming Plainas they have 
been referred provisionally to Wyoming cgl., the latest Plio. beds of Rocky Mtns. 


Now replaced by Bishop cgl. the type loc. of which (Bishop Mtn) is more 
definite, and also because Wyoming has been applied to deposits of differ- 
ent ages, widely separated geographically and stratigraphically, 


*Wyoming formation. 
¢Wyoming group. 
Pennsylvanian, Permian, and Triassic (?) ; Eastern Colorado, 
G. H. Eldridge, 1896 (U. 8. G. 8. Mon. 27, on Denver Basin), Wyoming fm—Proml- 
nent series of brilliant red ecgls,, sss., and shales, with thin lss. and gypsutts in 
upper part. Constitutes wellknown Red Beds of Rocky Mtna region. Commonly 
referred to Trias. In Denver field they rest directly and uncon. on ancient erys- 
talline rocks, although ‘In many other localities there intervene thousands of 
Paleozoic measures—Perm. (?), Carbf,, SiL, and Camb, Thickness 500 to 3,000 ft, 
In Denver Basin consists of an upper div. and a lower div. The upper dir, con 
sists of (descending): (1) Fine-grained 88., often massive, pink and brown, per 
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sistent, 15 to 25 ft.; (2) gray, yellow, green, pink, and lilac clays, gypsiferous and 
calc., especially 40 ft. below top, 125 to 175 ft.; (3) clays more aren. than those 
above, transitional in color from grays above to prevailingly brick reds below, 
150 to 200 ft.; (4) ses. and shales alternating, brick red to pink, white dota, 50 
ft.; (5) sss, and shales, 60 ft.; and (6) sandy and argill, shales, brick red, with 
narrow bands of white crystalline ls, 75 ft The lower div. is divided into 
“Creamy” #9, at top and Red Beds below. The “Creamy” s&, named for its color, 
is 200 to 400 ft. thick, and consists of quartzose sg, conglomeratic at base, with 
two sandy Is. bands in lower part nnd round ferruginous concretions near top. The 
Red Bods consist of 270 to 2,000 ft. of cgis., sss., and shales (chiefly cgis. nnd sss.), of 
red color, the basal 5 to 20 ft. nenrly everywhere composed of coarse subangular 
fragments of adjucent granite, gneiés, or schists, usually loosely asgglomerated, 
with small admixture of sand which In places shades to red aren. mud 

Is now divided into (descending) Lykins fm. ("Upper Wyoming" of Eld- 
ridge); Lyons ss, restricted ; Ingleside fm.; and Fountain fm.; the lat 
ter 3 representing "Lower Wyoming" of Eldridge. The Lykins fm. is now 
considered to be of Triassic (?) and probably Perm. age; the Lyons $8. 
restricted of Perm. age; and the Ingleside and Fountain of Penn. nge. 

Named for widespread development in Wyo, but the application of the 
name in the literature has been restricted to eastern Colo. 


Wyoming Valley limestone beds. 

A name applied by C. A. Ashburner (2d Pa. Geol. Surv. Rept. 1885, pp. 437- 
450, map, 1886) to the Iss. oceurring in the post-Pottsville rocks of Wyo- 
ming Valley, Luzerne Co., NE, Pa. His table (p. 449) lists (descending) : 
(1) Mill Creek tls., 1 ft. thick, lying 138 ft. below top of Penn. section; 
(2) Canal ls., 2 ft. thick, lying 25 ft. lower; (3) unnamed 1s., 2 ft. thick, 
lying 134 ft. lower; and (4) Hilman ls, 3 ft. thick, lying 156 ft. lower 


Yaak quartzite, 

Pre-Cambrian: British Columbia (Idaho-Montana bdy) and northwestern 
Montana (Purcell Range). 

HR. A. Daly, 1905 (Canada Geol. Surv, Summ. Rept, 1904, pp. 96-100). Yahk qtzite,— 
White to gray indurated sss. bedded in thin to medium courses, 'Thieknens 500-- 
ft.; top not seen, Conformably overlies Moyie argillite, in section along Int. Bday 
from Port Hill, Idaho, to Gateway, Mont. 

R. A. Daly, 1913 (Canada Dept, Int. Rept. Chief Ast. 1910, vol. 2, pp. 119—139). 
Moyie fm, includes at summit the Yahk qtsite, which it appears advisable to 
withdraw from list of Boundary fms. It crops out at only one place in whole belt 
The upper 400 ft. of Moyie fm. ae redefined are eblefly composed of whitish and 
gray qtzites with meta-arzillitie intercalations, 

Probably named for Yaak River (NW. Mont.-B. C.), the spelling udopted 


by U. S. Geog. Bd. 


Yabueoa granite. 
Age (?) : Puerto Rico, 
C. R, Fettke, 1924 (N. Y. Acad. Scl Scientific survey of Porto Rico and Virgin 
Islands, vol, 2, pt. 2, p. 159). 


Yahk quartzite. 
See Yuak qtzite. 


Yakataga formation. 

Oligocene: Southeastern Alaska (Yakataga district, Controller Bay region). 

N. L, Taliaferro, 1022 (Geol. Soc. Am. Bull, vol. 43, No. 3, pp, 756--), Yakataga 
fm.—Series of sse, dark shales, and egla., 5,000 ft. thick, conformably overlying 
Poul Creek fm. in Yakataga dist. The shales resemble those of Poul Creek fm. 
but are usually softer and less platy. The egls. are often thick and heavy and, 
like those in underlying beds and many cels. of Katalla dist., are in part of glacial 
origin. Although sss, and cgis. are much more abundant than in Poul Creek fm., 
sh. and sandy sh. form almost half of exposed section. Many sss. contain scat 
151027^—38———12 
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tered grains of glauconite, and there are ocensionnal beds, up to 40 ft. thick, largely 
made up of closely packed glauconite grains. First thick ss. above the shales 
of Poul Creek fm. is taken as base of the Yakataga. This ss. is well exposed on 
Two Mile Creek and enstward on ridge btw. White River Valley and the coast. 
The fm. is well exposed at Yakataga Reef and on N. and S, flanka of Yakatage 
anticline, The entire area of Yakatagn dist. is underlain by Tert. sediments that 
appear to be wholly of upper Olig, age. A fairly large fauna was obtained from 
various parts of both Yakatagn and Poul Creek fins. According to B. L. Clark 
both ara of upper Olig. age, and=Blakely horizon of Wash. and San Ramon 
horizon of Calif. 


B. L, Clark, 19382 (Geol Soc. Am. Bull, vol. 43, No. 3, pp, 797—946). [See 
summary under Poul Creek fm.] 


Yakima basalt. 


Miocene: Central and southern Washington, northern Washington, and 
eastern Washington. 

G. O. Smith, 1901 (U. S. G. S. W. 8. P. 55). Yakima basalt—Includes the great 
serles of lavas poured out in Mio. time over the vast aren btw. what is now the 
crest of Cascade Mtns on W. and mtos of Idabo on E, and btw. mtus of NE, Wash 
on N, and Blue Mtns of Oreg. on S. In Snake River Canyon 3,000 ft. of lava is 
exposed and Russell counted S distinct lava sheets. Max. thickness there [s esti 
mated at 5,000-4. ft, Ten or more separate flows can be counted in the 2,500» ft 
vertical section in canyon of Yakima River, nnd individual flows can be traced 
great distances. The names Columbia lana and Columbia River lara have been 
used by Prof. I. C. Russell in describing the extensive lava series of Columbia 
River Bagin, Under those terme are included basalts of both Eo, and Mio, axe, also 
hypersthene andesite of post-Tert, age. In detailed mapping of Yakima aren, which 
is a part of Columbla River Basin, it has been found inadvisable to use thia general 
fm. name, because the lavas of different ages must be separated. Yakima barett 
is therefore used for that of Mio. period, In Yakima Co, the basalt is a black 
rock, compact und beavy, often brownish on weathered surface. 

G. O. Smith, 1902 (U. S. G. 5. P. P. 19). Yakima basolt is early or middle Mio. 
Rests uncon, on Manastash fm, in Wash. 


See also under Columbia River basalt, 


Yakima group. 


Pliocene: Central northern Oregon. 
T. Condon, 1902 (The two islands). Yakima group, Ho, [Not defined, Lake 
deposits 7) 


Yakinikak limestone. 


Mississippian (upper): Northwestern Montana (Glacier National Park). 

B. Willis, 1902 (Geol Soc. Am. Bull, vol 13, pp. 216, 324). Yakinikah lo—Light- 
gray to dark gray-blue crystalline Is. speckled with black cleavage faces, or amor- 
phous; sometimes oolitic; weathers rough. Thickness 0-100-+- ft. Is without upper 
strat. limit but rests conformably on an unnamed Carbf. [7] qtzite, 25 ft. thick, 
which is uncon, on Algonkian strata. Contains numerous fossils, identified by 
Weller as of St. Louis horizon. Absence of earlier Misa, strata indicates anusual 
overlap, Type loc. on Yakinikak Creek, 4 mi. W. of North Fork of Flathend River 
Is apparently down-faulted. 


Yakoun voleanics. 


Jurassic: British Columbia. 
J. D. MacKenzie, 1914 (Canada Geol, Surv, Samm. Rept. 1813, p. 41). 


Yakutat group. 


Mesozoic(?): Southeastern Alaska (Yakutat Bay region). 

I. C. Russell, 1891 (Nat. Geog. Mag., vol. 3, pp. 167-175) Yakutat system—The 
gray and brown heavily bedded sss. and nearly black shales about Yakutat Bay 
and westward along foot of St. Elias Mtn to Icy Bay. Forms bold shore of 

Yakutat and Disenchantment Bays. Faulted and upheuved. Dips beneath St. 

Elias schist, Relations to Pinnacle system undet. 
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G. €, Martin, 1926 (U. 8. G. 8 Bull. 776, pp. 485-486). Yakutat group is of 
unknown thickness: its relation to adjoining rocks has not been satisfactorily 
determined, and it hna yielded no fossils except the supposed worm tube Terebel 
Nna paltachei Ulrich and a supposed irregular echinoid which Stanton believes 
to be post-Lrinssic. 


Yale member (of Ironwood formation). 

Pretambrian (upper Hurontan): Northwestern Miebigan and north- 
western Wisconsin (Gogebie district). 

W. O, Hotchkiss, 1019 (Eng. and Min. Jour. vol 108, pp. 501, 503) Yale memb.— 
Interbedded ferruginous eherts and even-bedded ferruginous slates, with slates 
predominating. At base a "üatwise egl, which may belong to underlying 
Plymouth ferruginons chert memb, ‘Thickness of Yale memb, 65 to 370 ft. Con- 
formally underiles Norrie ferruginous chert memb, and overlies (uncon. *) Plymouth 
ferruginous chert memb.; all members of Ironwood fm. Named for Yale mine, 


near Bessemer, Mich 


Yale moraine. 
Pleistocene (Wisconsin stage): Southeastern Michigan. Shown on mo- 
raine map (pl. 32) in U. S. G. S. Mon. 53. Named for Yale, St. Clair Co. 


Yallahs formation. 
Cretaceous: Jamaten. 
R. T. Hill, 1899 (Harvard Coll. Mus. Comp. Zool. Bull., vol, 34, p, 42) 


fYampa sandstone 
Pennsylvanian: Northeastern Utah (Uinta Mountains) 
J. W. Powell, 1876 (Geology of enstern portion of Uinta Mtns, pp. 41, 55). The 
Upper Aubrey group consists of ass. and lsa., the latter cherty. To N. there are 
2 members of this group; the upper is eberty Is, 100 to 200 ft, thick, which we 


have called Bellerophon is. The lower, the Yampa sa., is very massive, rarely 
showing evidences of stratification; in some places obliquely laminated [On 
p. 55 he saye:)] In Uinta Mins we have a homogeneous gray s, which we call 


Yampa 54. from 1,000 to 1,200 ft. thick, capped by a bed which is believed to be 
equiv. to the one at top of Upper Aubrey at function of Grand and Green and 
varies In thickness from 150 to 200 ft, [According to Powell's may the canyon 
of Yampa River, in NW, Colo, and NE. Utah, is cut in his "Upper Aubrey group," 
which also forms most of Yampa Plateau.] 


A, R. Schultz, 1920 (U. 8. G. S. Bull. 702, table opp. p. 24), showed Yampa 
as. of Powell's Uinta Mtns section as exact equiv. of Weber qtzite, the 
more widely used name. 


Yampa limestone lentil (of Gingham quartzite). 

Pennsylvanian: Central northern Utah (Bingham district), 

A. Keith, 1905 (U. S, G. S, P. P. 38, p, 43, map, sections), Yampa ls tentit of 
Bingham qgizite.—White silleeous cherty marble; nodules and irregular masses 
of chert are frequently found in it. Thickness 0 to 400 fi Possibly ja same as 
Commercial Is, [In sections js shown as much younger thon Highland Boy Is. 
Named for Yampa mine.] 


Yampai sandstone. 
Permian: Northwestern Arizona (Grand Wash Cliffs). 


C, [R] Keyes, 1922 (Pan-Am. Geol, vol. 38, pp. 251, 339). Yampai sos. is proposed 
for the red friable axe particularly distinguishing the middle section of Rupainn 
series and outcropping In Yampai Cliffs or southern extension of Grand Wash 
Cliffs, in western Ariz. Thickness 300 ft. 


Yankee Fork rhyolite member (of Challis volcanics). 
Tertiary (ate Oligocene or early Miocene): Southern central Idaho 
(Casto region). 


C. P. Ross, 1932 (Idaho correlation chart compiled by M. G. Wilmarth). Yankee 
Fork rhyolite memb. of Challía volcantcs.—Varicolored flows and light-colored 
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tuma, O to 1,600— ft. thick, In places comprises top memb, of Challis volcanes, 
and in places is overlain by tuffaceous beds belonging to the Chais. tests on 
Germer tuffaceous memb, of Challis. Type loc, head of Yankee Fork Creck, SE. 
corner of Casto quad. 

C. P, Ross, 1934 (U. S. G. 8. Bull 854, on Casto quad.). Fankee Fork rhyolite 
memb.—IFlows, in general brownish with more or less distinct violet tinge; some, 
especially where weathered, are light-colored; a few are almost black. Many of 
lower flows contain small subangular fragments of the Licht-colored rocks of 
Germer memb. In most places light-colored tuff such as characterizes the Germer 
is interbedded in the rhyolite, but in minor amount. Top is greatly eroded. 
Thickness 500 to 1,600+ ft. Encircles hend of Yankee Fork, Caste quad No 
fossils found, Assigned ro Tert, (Mia, 2). 

C. P, Ross, 1987 (U. S, G. S. Bull. 877, on Bayhorse region). In Casto quand. most 
of rhyolitie flows were grouped in Yankee Fork rhyolite memb, at top of Challis 
volennles In Bayhorse region the corresponding flows interbed with Germer 
tuffaceoug memb. to greater extent than they do farther N. Is late Oliz. or early 
Mio. 


Yankeetown chert. (Of Chester group.) 

Mississippian: Southwestern Illinois and eastern Missouri. 

S. Weller, 1913 (II Acad, Sci Trans, vol 6, pp. 120, 124). Yankeetown fm.— 
Light-buff or nearly white siliceous 1s., 20 ft. thick, some beds slightly sandy, and 
locally the fm. is partly qtzitic. Rests, with probable uncon. on Renault fm. 
and is overlain by Paint Creek fm. 


Named for Yankeetown School, SE. corner of Monroe Co, IN. Typically 
developed in region adjacent to the school. 


Yaque group. 
Miocene: Dominican Republic. 
C. W. Cooke, 1820 (Geol. Soc, Am. Bull, vol. 31, p. 219). 


Yaquina formation. 
Oligocene ; Northwestern Oregon (Lincoln County). 


Harrison & Eaton (firm), 1920 (Min. Res. Oreg, Oreg. Bur. Min, and Geol, vol. 8, 
No. 1). Yaquina ss, (also Yanquina div )—Upper 1,800 ft. consists of micaceous 
blue-gray s£, heavy-bedded, very fine-grained and very fossiliferous. Lower 1,000 
to 1,800 ft. consists of coarse-grained buff-colored ss. interbedded with carbonaceous 
sh.; some thin seams of soft conl in lower part. Underlies Acila sh. and overlica 
Toledo div. 

H. G. Schenck, 1927 (Calif. Univ. Pub. Dept. Geol Sci. Bull., vol 16, No. 12). 
Yaquina fm. is middle Olig. Underlies, apparently uncon, Nye sh. It is believed 
no angular uncon. separates Yaquina and Toledo fms, 

H. G. Schenck, 11 (Univ, Calif. Pub, Dept. Geol Sci. Bull, vol. 18, pp. 22-31). 
Thickness of Yaquina fm. is 4,000-- ft., according to writers interpretation. Type 
loc. is town of Yaquina. Fossils correlate with Eugene fm., Tunnel Point s«, 
Pittsburg Bluf ss. 


Yarmouth stage of deglaciation (Pleistocene). 

Yarmouth stage is name applied to the interglacial Stage following the 
second or Kansan stage of glaciation and preceding the third or Illinotan 
stage of glaciation. The deposits include soil, gumbotil, vegetal, and other 
interglacial deposits. The name was proposed by F, Leverett (Jour. Geol., 
vol. 6, pp. 176, 238-243, 1898), deposits of this interglacial stage having 
been discovered in material thrown out of a well at Yarmouth, Des 
Moines Co., Iowa. The locality name is therefore objectionable, but there 
are many exposures of the deposits in SE. Iowa. 


Yates sand. 

A subsurface sand, of Perm. age and 50 to 604- ft, thick, lying 400+ ft. 
below eroded top of Perm. in Yates oil pool, Pecos Co., western Tex. Also 
known locally as Smith sand. Oil-bearing Iss. lying at approx. horizon of 
this sand have been called Yates lime and Yates Is. 
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Yavapai schist. 

Pre-Cambrian: Central Arizona (Bradshaw Mountains). 

T, A. Jagzar, Jr. and €, Palnche, 1905 (U. 8S. G. S. Bradshaw Mtns folio, No. 126). 
Yavapai sehist,—Most abundant rock is an argil. phyllite varying to sl, mica 
achist, and chlorite schist, but the fm, as mapped locally includes gneisses, granulites, 
hornfels, and epidote and hornblende schists, also cgl. and ss. bands and lenses and 
mones of intense metamorphism. The variations of the normal schist nre mapped 
separately. Greater part of fm, is clearly sedimentary. Is oldest fm. in area, 
Assigned to Algonkian, but Archean rocks may be present In aren. Thickness 5,000 
to 7,000 ft. Is=Vishnu sebiet of Grand Canyon and is same os “Arizonian” of 
Blake Named for extensive development in Yavapai Co, 


Yazoo clay member (of Jackson formation), 

Eocene (upper): Mississippi and southwestern Alabama. 

E. N. Lowe, 1015 (Miss, Geol. Surv. Bull 12, p. 79). Yasoo clay marl—Drab or 
yellowish eale, clays showing heavy bedding and distinct jolnting. Thickness 
300 ft, Of marine origin. Most notable fossil Zeuglodon. Included in Jackson 
group. Underlies Moody's Branch green miris, 

C. W. Cooke, 1918 (Wash. Acad, Sci Jour, vol. 8, No. 7T, pp. 186-198), Yazoo clay 
memh, of Jackson fm. overlies Moodys marl memb, which includes, at top, the 
bed called "Zeuglodon bed" in Ala. 

Later work led Cooke to modify the definitions so as to include the Zeuglodon- 
bearing bed in Yazoo clay memb. (See A, A, P. G. Bull, vol. 17, No. 11, 
pp. 1387-1388, 1933.) These modified definitions are those now followed 
by U. S, Geol. Survey, which treats the Yazoo aud Moodys as members 
of Jackson fm., instead of as fms. of Jackson group. The Yazoo clay is 
overlain by Vicksburg group, Cooke (1918) described the Yazoo as 
shnost entirely calc., very plastic clay of various colors, but in most 
places blue or green when wet and gray when dry. He gave its thickness 
nt Vicksburg as 600 ft, at Jackson ns 200 ft, at Shubnta as 70 ft. In 
western Ala. the lower part of Yazoo clay of Miss, is represented by 
Cocoa sand memb. of Jackson fm., and the name Yazoo js there restricted 
to the overlying clay beds. The Yazoo and Moodys have not been mapped 
separately. 

Named for exposures in bluff of Yazoo River at Yazoo City, Miss 


tYeager elay. 

Tertiary (Oligocene?) : Southern Texas. 

Julia Gardner and A. C. Trowbridge, 1931 (A. A. P. G. Bull, vol. 15, No. 4, p. 470). 
Yeager clay—Massive or obscurely bedded clays in pastel shades of green, gray, 
yellow, or pink, carrying little or no sand and ash, which beenuse of rarity of 
outcrops and absence of organic remains have not received the attention they 
deserve.  Deussen (1924) included them in Frio clay. Dumble (1924) probably 
included them in upper part of his “Whitsett beds,’ the lower part of which 
form upper part of Fayette ss. of present writers. Bailey (1926) in most sections 
assigned them to his Frio, which was not Frio of Dumble, 1894, Unfortunately, 
both Dumble’s original deseription and the text map that accompanies it include 
only outcrops of the voleanic series, and for that reason the name Frio must, by 
accepted laws of nomenclature, be retained for that series. For the lithologic 
unit of dominantly nonvoleunic lays, persisting from northern Live Oak Co. to 
the border, and several hundred ft. in max. thickness, the name Yeager is pro- 
posed, from Yeager ranch, on Cotulla-San Diego road in NE. Webb Co. The 
clays ure interruptedly exposed from nbout 14 to 14 mi. E. of to 3% mi. SE. of the 
ranch house, where they are succeeded by the dominantly volcanic Frio fm. Fossil 
wood ig commonly associated with the Yeager, but no other organie remains, 
either macro- or microscopie, have been recovered from surface exposures or well 
cores. Age not established. Absence of any evidence of uncon, btw. Fayette and 
Yeager is suggestive of Jackson age, but this appearance of conformity may be 
due to nonresistant lithologic character of the two fms., rather than to continuous 
deposition, and the field and possibly organic evidence may later prove the Yeager 
to be of Olig. age. 
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Owing to delay in publication of repts in which this fm, was defined by its 
proposers, the name first appeared in U. S. G. S. Press Mem. 50678 (pp. 
10, 13, Feb. 16, 1951), entitled "Survey of the underground waters of 
Tex." wherein it is described as consisting of gray to grayish-violet 
clay; (?) to 125 ft, thick; overlying Fayette ss, and underlying Reynosa 
fm. Later (Sept. 19031) it was decided to drop the new nume “Yeager” 
and to adopt instead the definition of Frio clay which restricta that name 
to the beds beneath Catahoula tuff (-—TCorrigan fm.) and above 
Payette ss. 


Yegua formation. (In Claiborne group.) 


Eocene (middle): Eastern and southern Texas, northwestern Louisiann, 
and western and southern Mississippi. 

E, T, Dumble, 1892 (Brown conl and lignite of Tex., pp. 124, 148-154). Yegua 
div.—Chicfly sands, sandy clays, clays, and brown coal, overlying Cook's Mtn 
beds (marine) and underlying Fayette div. [restricted]. Is lower part of deposits 
heretofore classed as Fayette beds, 

The rept cited above gives sections in E. part of Burleson Co. along Brazos 
River above mouth of Yegua Creek, which show thicknesses ranging 
from 32!4 to 37 ft, while sections given along Colorado River show 90 
to 116 ft. of Yegua strata. 'The fm. was also identified along Itio Grande, 
but no mention was made of Lee Co. Until 1918, therefore, the type 
loc. of Yegua fm. was supposed to be in E. part of Burleson Co. In 
1918, however ('Tex. Univ. Bull. 1869, pp. 102-106), Dumble stated that 
type loc. is near mouth of Elm Creek, on [West] Yegua River [Creek], 
in Lee Co., and that in type section the line btw. Cook Mtn and Yegua 
fms. is drawn at base of the massive selenite-bearing clays. The fact 
that the thick nonmarine deposit mapped and described in eastern "Tex, 
ns Yegua fm. is same as fCoekfield fm. (top fm. of Claiborne group of 
La.) has been known for many years, but the more recent intensive work 
of Julin Gardner showed that the deposit at Yegua type loe. is a thin 
marine bed belonging to the underlying Cook Mtn fm. In view of 
these fnets it was believed that a single name should be applied to the 
deposits in both States, and Cockfleld was thought to be the better 
name. Yegua was therefore for a time discarded in favor of Cockfleld. 
But in 1033 it was decided by Tex. geologists and U. S. Geol, Survey to 
revive Yegua fm. for the dominantly nonmarine unit forming top fm. 
of Claiborne group, and to abandon Cockfield fm. The Yegua fm. as 
now defined underlies Fayette ss. (of Jackson nge) and overlies Cook 
Mtn fm, 

See F. B. Plummer, 1933 (Univ. Tex. Bull. 3282, pp. 600-677). 


Yegua River conglomerate, (In Yegua formation.) 


Eocene: Eastern Texas (central Brnzos County), 

L. C. Reed and O. M. Longnecker, Jr. 1929 (Univ, Tex, Bull, 2901, pp, 163-174). 
Yegua River ogi—Composed of clay balls, some angular, up to ft. or so in diam., 
whieh have been derived from material similar to that in underlying "Turkey 
Creek bed, Considerable snnd, in lenses and masses, is present in the egl. No 
flint, pebbles, or petrified wood observed. ‘Thickness at least 40 ft. It has 
shape and trend of a river channel. It gouges both the Turkey and Upper 
Turkey Creek beds, and its contact with the former ig quite clear nt one outerop 
Is a lithologie div. of Yegua fm., but name is used for convenience only and is 
not intended as a fm. or memb. name, [Is mapped. Derivation of name not 
stated, and appears to be applied to a river egl. in Yegua fm., without reference 
toits proximity to Yegua River.] 
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Yellian series. 

A term proposed by C. [R.] Keyes (Pan-Am. Geol, vol. 49, p. 287, 1928, 
and vol. 57, p. 344, 1982) to replace his Arkansan series (Penn.), “which 
is preoccupied many years previously by Endlich for a Carbonie ss. in 
Colo.” Named for Yell Co., Arkansas River Valley, western Ark. coal- 
fleld region. 


Yellow Creek sandstone member (of Hance formation). 
Pennsylvanian: Southeastern Kentucky and northeastern Tennessee. 
G. H. Asbley and L. C. Glenn, 1906 (U. 8. G. S. P, P. 49, pp. 31, 33, 38, 119). 
Yellow Creek ss, memb—Massive cliffamnking ss, 25 to 60 ft. thick, in Mance fm., 
lying 100 ft. above base of Hance. 


Named for Yellow Creek, Bell Co, Ky. 


TYellow Creek beds. 

Mississippian (early) and Devonian: Northeastern Mississippi (Tishomingo 
County). 

E. N. Lowe, 1915 (Miss. Geol, Surv. Bull. 12, p. 51). Yellow Creek beds,—Dark- 
gray and blue shaly lss, shaly and cherty toward top. Thickness 450 ft, Contain 
fnuna corresponding te that of New Scotland of N. Y. Named for exposures on 
Yellow Creek, a branch of Tenn. River in Tishomingo Co. 

W, €. Morse, 1930 (Miss. Geol. Surv, Bull 23, pp. 18, 71). Yellow Creek beds 
of Lowe included Carmack Is. (Miss.) and all underlying Dev, terranes, nnd was 
a most appropriate term had not this uppermost ls, later proved to be Miss. in 
age, [On pp. 30 and 31 he gives sections on Yellow Creek, whieh show (descend- 
ing) : Carmack 1&, 53 ft. ; Whetstone Branch fm, (Upper Dev.), 0-3114 ft.; Island 
Hill fm. (Lower Dev.), 3 ft.; and New Scotland 1s, (Lower Dev.), 39 ft] 


Yellow Hill limestone. 
Lower Ordovician (Beekmantown): Eastern Nevada (Pioche region). 


L. G. Westgate and A, Knopf, 1932 (U. S. G. S. P. P. 171). Yellow Hill la.— 
Medium-bedded gray lss., weathering light gray, in part conglomerate, passing up 
into fine-vralned gray Iss., in beds 2 or 3 inches to 1 ft. thick, which cap Yellow 
Hill (near center of Ely Springs Range) and are well exposed in ita W. face. 
The lowest part of fm. is on E. slope of Yellow Hill. Cgl. lnyers are common 
in fm. which weathers to gray or yellowish slabs and debris. Thin-bedded 
layers alternate with thicker beds and give a fluted cliff face on weathering. 
Total calculated thickness 670 ft Fossils [listed] are late Beekmantown, accord- 
ing to E. Kirk. Faults bound the fm., so that neither base nor summit ls shown, 
nnd it is impossible to say whether this Ord. fm. ls conformable on Upper Camb, 


Mendha Is, 


Yellowjacket formation. 

Pre-Cambrian (Belt series): Southern central Idaho (Casto region). 

C. P. Ross, 1934 (U, S, G, 8. Bull. 854). Yellowjacket fm.—Durk-gray to greenish 
argill, qtzite with some calc. beds and, rarely, lenses of Is. Thickness probably 
nenrly 9,000 ft, Underlies Hoodoo qtzite. Named for exposures nt town of 
Yellowjucket, Casto quad. Basal fm, of Belt series. A. L. Anderson suggests 
(Idaho Bur. Mines and Geol, Pam, 34, p. 10, June, 1930) the rocks here named 
Yellowjucket fm. and Hoodoo gtzite may correspond to lower and middle members 
of Prichard fm. as identified by him in Orofino region, 


Yellow Leaf quartz schist. 
Devonian (possibly post-Lower Devonian) : Eastern Alabama. 


C. Butts, 1926 (Aln. Geol Surv. Spec. Rept. No. 14, map, pp, 5T, 147-148). Yellow 
Leaf quartz schíst.—An unknown thickness, but at lenst 500 ft., of thin-layered 
fine-grained siliceous rock, varying in composition and texture from arwilite to 
fine-grained ss., the latter grently predominating. As the rock has a well-developed 
schistose structure, resulting from deformntive stresses to which region has been 
subjected, the lithologle designation quarts schist can appropriately be applied to 1t. 
Immediately overlies Jemison chert (Oriskany). No fossils, but belleved to be of 
Oriskany or later Dev, age, Formerly included in Talladega sL, to a part of which 


it corresponds, 
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Named for exposures on headwaters of Yellow Leaf Creek, 1% mi. E. of 
Jemison, Chilton Co, 


Yellowpine limestone member (of Monte Cristo limestone). 

Mississippian (middle): Southeastern Nevada (Goodsprings region). 

D, F, Hewett, 1931 (U. 8. G. S. P. P. 162, pp. 9, 18, etc),  Yellowpine Is, memb.— 
Several beda of dark-gray Is. that locally wenther as a massive ledge; in places 
completely altered to dol "Thickness 60 to 120 ft. Top memb, of Monte Crista Is. 
Overlles Arrowhead Is. Contains the productive ore bodies of Yellow Pine, Potosi, 
Ingomar, and other mines 


Yellowstone formation 

Upper and Lower Cretaceous and Jurassic (2): Central southern Montana 
(Little Belt Mountains region). 

G. D. Harris, 1845 (Phila. Acad. Nat. Sci. Proc, vol. 2, pp. 235-287), No, 5 or Yellow- 
atone series.— Probably continues from mouth of Yellowstone River to Grent Falls 
of Mo. Consists of sand, clay, ss., and coal alternating wilhout regularity. Strata 
vary from few inches to few ft. and are of a variety of colors 

H, D, Rogers, S. G. Morton, W. R. Johnson, 1845 (Phila. Acad. Nat. Sei. Proc., vol. 2, 
pp. 289-240). In immedinte vicinity of Fort Union, near junction of Yellowstone 
and Missouri Rivers, in the group of strata designated as No. 5 in Mr. Harris 
paper, occur incontestable proofs of n fresh-water fm 

W. H. Weed, 1899 (U. S. G. S. Little Belt Mtns folio, No, 56). Above the conl seam 
forming top bed of Cascade fm. (Lower Cret.) about E. flank of Little Belt Mtas, 
nnd resting upon the still older Ellis fm. (Juratrins) in BW. part of Little Belt 
quad., is n great series of clay shales and sss, 4,500 ft. thick, for convenience 
grouped under name of Yellowstone fm. Different parts of this fm, exhibit diverse 
characters, but the gradation from one to another makes it difficult to divide it 
into tlie distinct parts generally recognized. There is, however, an advantage in 
recognizing these different parts, so that one may know to what horizon the beda 
seen at any locality belong, even if the boundaries and precise thickness of the sub- 
divisions cannot be given. It includes Dakota ss. at base (400 to 500 ft. thick), 
the Colorado sh. or Benton and Niobrara, the Pierre sh, and Fox Hills ss&, and is 
overlain by Laramie fm. 


+Yellowstone Lake group. 
Pliocene: Northwestern Wyoming. 
See under South Pass group. 


TXellville limestone. 

Lower Ordovician: Northern Arkansas and southern Missouri. 

G. I. Adams and E. O. Ulrich, 1904 (U. S. G. S. P. P. 24, pp. 18, 22 (fig. 1), 90, 03) 
Yellvitie fm.—Muur. lsa. or dolomites of Ord. age, which constitute principal lond- and 
Zinc-benring rocks of northern Ark. Of wide occurrence 1n lend and sine dist., 
especially in Marion and Baxter Counties, Oldest rocks exposed in northern Ark. 
Base not exposed, and total thickness can only be estimated from record of deep 
well at Cushman, near Batesville, which passed through 1,505 ft, of strata without 
renching pre-Camb. crystallines. Lower rocks in this well may be Camb. Name 
Yeltritle fm. intended to Include only Ord. rocks. Natural exposures of fm. along 
White River approx. 500 ft. The Iss. vàry from massive to thin-bedded, with inter- 
calations of shaly mnterial ond well-defined sh, beds. Underlics Key as, 

H. F. Bain and E. O. Ulrich, 1905 (U. S. G. S. Bull. 267, p. 12), applied 
Potosi or Yellville group to all rocks btw, top of Elvins fm. of Mo. and 
base of St. Peter ss, (St. Peter ss. as then used by Ulrich included most 
of Everton ls.—see 1907 entry under Everton Is.). These rocks include 
Powell, Cotter, Jefferson City, Roubidoux, and Gasconade fms. The 
Roubidoux has long been classified ns of Beekmantown age and the 
Gasconade also is now classified by U. S. Geol. Survey as of Beekmantown 
age. 

E. O. Ulrich, 1911 (Geol. Soc, Am. Bull., vol. 22, p, 6607 and pl 27), Yellville ts- 
Provisionslly regarded as embracing all rocks in northern Ark. and southern Mo 
btw. top of Jefferson City dol, and base of Everton ls. This is 1n fuet à restriction, 

but I take it a permissible one, since Adams, author of the term (P. P. 24, p. 18) 
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had m very inadequate and in certain respeets an erroneous conception of the series 
of rocks to which he proposed to apply the nome. As here limited the fm. is 
bounded both above and below by an important uncon. and comprises all Canadian 
[Beekmantown] deposits on Hanks of Ozarkin. 

R. S, Bassler, 1015 (U. S. Nat. Mus, Bull, 92, vol, 2, pl. 2). Yellvilte uncon, overlies 
lasconade Is. ond includes (descending) Powell ]&, Cotter 1a., Jefferson City 1s., 
and Roubidoux ss. 

A. H. Purdue and H. D. Miser, 1916 (U. S. G. S. Eureka Springs-Harrison folio, No. 
202, p. 5). YeHville of E, O. Ulrich, 1011 (Geol. Soc. Am. BulL, vol 22) included 
only Powell 1s, 

E. T. McKnight, 1935 (U. S. G. S, Bull. 853, on Yellville quad., Ark.). Yerélte fm. 
of Adams included (descending): Everton fm. (400 ft. thick, and of Chazy or older 
age); Powell dol. (85 to 170 ft, thick, and of Beekmantown age); Cotter dol. 
(4004- ft. thick, and of Beeckmantown age); and Jefferson City dol. (of Beekman- 
town age). 


Named for exposures at Yellville, Marion Co., Ark. 


tYellville group. 
See 1905 entry under Yellville ls. 


FYentna beds. 

Tertiary: Southern Alaska. 

J. E. Spurr, 1900 (U. S. G. 8. 20th Ann. Rept., pt. 7, pp. 172, 183). Yentna beds 
is name applied to rocks of which only a single outcrop was examined, and this 
opp. Sushitna trading post, on Sushitna River below mouth of the Yentna. Is 
coarse-grained cel, containing quartz pebbles,  Provisionaly referred to Kenai 
series, 


Further explorations showed this is not a useful name. 


Yeso member (of Chupadera formation). 
Permian: New Mexico (northern, central, und southern). 


Ww. T. Lee, 1909 (U. 8. G. S. Bull. 380). Yeeo fm.—Consists of 1,000 to 2,000 ft. 
of sg, Sh., earthy 1s, and gyp. The sg. varies in color from gray to many shades 
of pink, yellow, red, and purple and in texture from soft coarse-grained frinble 
masses to fine-grained layers, evenly bedded and flinty. The shales, frequently 
Eypsiferous, are soft, pink to yellow in color, and beds of massive white gyp. 100 
to 200 ft. thick ovcur in many places. Is middle fm. of Manzano group. Under 
lies San Andreas ls, nnd lies with apparent conformity on Abo ss. [See also 
under San Andree 19.) Until further information is available San Andreas ls. 
cannot be definitely separated from Yeso fm. except in type loc. in San Andreas 
Mtns. Typically exposed on Mesu del Yeso, 2 small tableand 12 mi. NE. of 
Socorro. [In several sections the top memb, of Yeso fm, is shown as consisting 
of 200 to 275 ft. of pink, yellow, and white ss.) 


See under Chupadera fm. N. H. Darton (1922), for reasons for making 
it a memb. of Chupadera fm. 


W. B. Lang, 1987 (A. A. P. G. Buil, vol 21, No. 7), abandoned Picacha Is. of 
Pecos Valley region for Sen Andres ls, memb. of Chupadera fm., and replaced 
Naval fm. of that area with Hondo aa. memb. of Chupadera fm. (above) and 
Yeso mombd. of Chupadera fm, (below), The recognition of Hondo ss. involves a 
slight redefinition of both San Andres and Yeso as heretofore used, 


Yoder formation, 

Oligecene (early): Southeastern Wyoming (Goshen County), 

E. M. Schintkjer, 1035 (Harvard Col. Mus. Comp. Zool, vol. 76, No. 3, pp. 
71-15). Yoder fm—A series of Muviutile deposits, lying uncon. on Lance fm. 
(upper Cret.) and grading upward into Chadron fm. (lower Oliz.), occurring in 
certain parts of Goshen Hole area. The fauna is distinctly transitional btw. 
uppermost Eo., or Duchesne, and lowermost Olig., or lower Chadron. It seems 
too progressive to be assigned to Eo., nnd too primitive to be assigned to Chadron. 
The beds represent a strat. level quite spart from upper Eo. and easily dis- 
tinguished from Chadron. The Eo. and Paleocene are absent in Goshen [ole 
area. Considering faunal relationships and strat. position the fm. should be 
regarded as Olig, rather than Eo. Named for town of Yoder, which is 144 mi. 
SE. of type loc, which is SE!4 sec. 29, T. 23 N., R. 62 W., Goshen Co., where 
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the fm. consists of (descending) : (1) Reddish-green clays, with channels of wine- 
colored intricately cross-bedded coarse to fine ss, 20-- ft; (2) red to greenish 
sandy clays, mostly bedded, 18+ ft.; (3) red sss, und dark to light-red rather 
finely bedded sandy clays, 15+ ft.; base concenled. 


Yogo limestone. 


Upper Cambrian; Central northern Montana (Fort Benton quadrangle) 
and central southern Montana (Little Belt Mountains quadrangle to 
Helena region) 

W. H. Weed, 1899 (U. G. 8. Fort Benton follo, No, 55) The brick-red shales and 
lss. constituting Dry Creek sh. are overlain by 100 ft. of Yogo Is. 

W. H. Weed, 1899 (U. S. G. S. Little Belt Mtns follo, No, 56). Fogo la—Gray or 
mottled Is. with a few layers of sh. Uppermost memb. of Barker fm. [a name 
applied to all Camb. rocks of area]. Overlies Dry Creek sh. and underlies Jeffer- 
sõn ls. [Derivation of name not stated, but Barker fm, is mapped at and around 
village of Yogo, also along Yogo Creek (both in N. part of this quad.), at both 
of which places it is overlain by Jefferson 1s.] 

W. H. Weed, 1900 (U. 8. G, &. 20th Ann. Rept, pt. 3, p. 286), Yoyo Is. of Little 
Belt Mtns generally consists of thin-bedded Is. flags alternating with crumbly 
gray or greenish sh. but grades into rather pure thick-bedded Iss, Entire section 
is well shown at head of Sheep Creek ond S. of Monarch. [On p. 328 Weed 
gave section exposed in Sheep Mtn, Yogo Creek Valley, N, of Yogo, which showed 
10 ft. of Yogo ls. underlying Jefferson ls and overlying Dry Creek sh. On p. 
330 he gave a section at mouth of Bear Creek, Yogo Gulch, which listed 65 ft. 
of Yogo btw. the Jefferson Is. and Dry Creek sh. Type loc, of Dry Creek sh. is 
in NE, corner of Three Forks quad, See definition,] 

A, Knopf, 1913 (U. S. G. S. Bull. 527, p. 91). Yogo Ie. of Helena dist. consists of 
light-colored thin-bedded Iss. with crinkly bands and filme of Jasper, in many 
places composed of Is. pebbles held in a glauconitic matrix. It corresponds to 
so-called "Pebbly" Is. of Three Forks folio [which rests on Dry Creek &h.]. 

C. F. Deiss, 1936 (Geol, Soc, Am. Bull, vol 47, No. 8, pp. 1258-1342), proposed that 
Yogo 1s. be discarded and defined Dry Creek ns uncon. overlain by Dev. rocks. In 
upper part of his Dry Creek sh. he included a great thickness of Iss 


Yogo Peak type (of granite porphyry). 


A term used by L. V. Pirsson (U. S. G, S. 20th Ann. Rept. pt. 3, p. 502, 
1900) for a mass of granite porphyry on divide running E. from Yogo 
Peak, Little Belt Mtns, central southern Mont, 


Yonkers granite. 


Pre-Cambrian: Southeastern New York. 


F. J. H. Merrill, 1890 (Am. Jour. Sci, 3d, vol 30, p. 388). Yonkers gmeias.— 
Lowest stratum yet recognized in Westchester Co. ie a reddish gneiss which 
forms central mass of some of hills in Yonkers, where it is well exposed, and 
consists of small grains of detrital quartz with fragments of reddish orthoclase 
and a few crystals of biotite which have developed during process of metamorphism. 
From macroscopical characters it would be called a gneiss; from microscopic 
characters it would be called a metamorphosed ss. or arkose. It is proposed to 
designate if an arkose gneiss. Thicknesa not determined, Base not seen, but 
believed it rests on the stratified granulites at top of the pre-Cnmb.  Underlies 
Fordham gneiss. Included in Manhattan group. 

W J McGee, 1894 (Geol map of N. Y., prepared under direction of James Hall). 
[Among “ancient crystalline rocks" Yorkers granite is shown below Cortlandt 
series and above Laurentian granite.] 

F. J. H. Merrill, 1898 (N. Y. State Mus. 15th Ann. Rept, vol 1, pp, 21-31). 
Yonkers gneiss is technically a gnelssoid granite, is plainly intrusive into Ford- 
ham gneiss, and is younger than Manhattan schist. 

C. P. Berkey, 1907 (N. Y. State Mus. Bull. 107, pp. 361-878). Yonkera gneise 
appears to have been a great granite sill that can now be traced along axis of 
southern ridges for distance of 15 mi. Is intrusive into Fordham gneiss. 

C. P. Berkey and M. Rice, 1921 (N. Y. State Mus. Bull, 225, 226, p. 140). [Yonkers 
gneissoid granite is placed in column as much younger than injection gnels& part 
of Fordham gneiss, which is much younger than parsgneias parts of Fordham 
gneiss.) 

E. B. Knopf and A. I. Jonas, 1929 (U. S, G. S, Bull, 799, table opp. p. 68), cinsi- 

fled this fm. ns post-Glenarm Algonktan, 
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Yonkers gneiss. 
See under Yonkers granite. 


York limestone. 

Ordovician and Cumbrian: Southeastern Pennsylvania. 

P. Frazer, Jr, 1876 (2d Pa. Geol, Surv. Rept. C, pp. 130 et seq). [Throughout 
his description of York Co. Frazer frequently used York l». and stated that jt ig 
same as Auroral Is.] 

P, Frazer, Jr, 1880 (2d Pa. Geol. Surv. Rept. C, btw pp. 1 and 31). York Is. 
is a slender offshoot of Lancaster Is. 

Same as Is. later named Shenandoah ls. and now divided into geverul fms., 


as shown on Pa. chart II. 


York schist. 

Lower Cambrian: Southeastern Pennsylvania. 

P. Frazer, Jr., 1876 (2d Pa. Geol Surv. Rept. C, pp. 130—143), in describing the 
rocks of York Co, stated that hydromica slates and schists overlie the «tzite 
of Cbiques rock and uncon, underlie York (Auroral) ls, On p. 135 he enlled the 
schists York schists, 

P. Frazer, Jr. 1880 (2d Pa. Geol Surv. Rept. C, pp. 3-6). Fork schists — 
Hydromica schists. Named for locality where first studied in this [Lancaster 
Co.] dist,  Overlie Chikis [Chickies] gtzite Compose grenter part of Chikis 
ridge and Cbestnut Hill, 

The schist overlying Chickies ("Chiques") qtzite in York Co. is now 
called Harpers schist. 


TYork &hale. 
Lower Cambrian: Southeastern Pennsylvania (York County). 
C. D. Walcott, 1896 (U. S. G. S. Bull, 134, pp. 14-15, 20, 36-37). Yorks shales in 
proposed for the band of shales resting upon the qtxites xurrounding Melam 
Hills. Well developed in York Co. Is subjacent to Lancaster 1s. and underlain 
by Chickies qtzite. 
Same as Harpers schist, mapped over large areas to SW, of York Co. 


York zone. 
Archean: Northern South Carolina, 
See Abbeville-York zone. 
Named for exposures in York Co, 


TYork County hydromica alates 
Lower Cambrian: Southeastern Pennsylvania. 
J, P. Lesley, 1892 (2d Pn. Geol, Surv. Summ. Final Rept., vol. 1, p. 203) York 
Co. hydromica schísts overlie Chiques ss. and underlie Great Valley Is. 


Same as York schist of Frazer, which is now replaced by Harpers schist 
A P . 


York Harbor biotite granite. 
Devonian (7): Southwestern Muine, 
A. Wandke, 1922 (Am, Jour, Sci, Sth, vol. 4, pp. 148, 149). York Harbor biotite 
granite (Dev. ?) is exposed along S. side of York Harbor, York Co, 


Yorkian period. 
Yorkie period. 

Names introduced by €. [R.] Keyes (Pan-Am, Geol, vol. 27, pp. 224, 243- 
244, 1922) to include Dev. nnd Sil. of present eommonly accepted nomen- 
elature, “in commemoration of what is perhaps its most complete ter- 
ranal representation in the world—the New York section of these 
rocks.” 

€, [R.] Keyes, 1031 (Pan-Am, Geol, vol 56, pp. SS, 89), restricted his Yorkic to 
the time btw, Carbf. and SIL, or to Dev. period of current terminology. 


AI] 
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abbreviation of Ebenezer Emmons’ early term of New York &pstem, "n nume 
which turns ott to be as justly regurded as ranking with Murehison'4 Silurian 
system, and Sedgwick's Cambrian system, in date of birth, formal and precise 
stratigraphic characterization, exact faunal definition, just accreditation to the 
astute American pioneer in modern geological definition afd nomenclature, useful 
terminal application, and in every way peer of any of our geological periodic 
time divisions.” [TNew York system of Emmons extended from top of Chemung 
(Upper Dev.) to base of Potsdam ss. (Upper Camb.).] 


C. [R.] Keyes, 1933 (Phn-Am, Geol., vol 59, p. 57). Yorkio is of course a modern 


York-Petro limestone, 
A name applied by R. N. Hunt, also by O. P. Peterson, 1024, Am. Inst. 
Min. and Met. Engrs. Trans, vol. 70, pp. 859-883 (Hunt) and pp. 908 
926 (Peterson) to a ls, 1 to 10 ft. thick, in upper part of Bingham 
qtzite (Penn.) of Bingham dist, Utah, Lies 300 ft. above Parnell 1s. 


York River sandstone. 
Devonian: Quebec (Gaspe Peninsula). 
H. S, Williams, 1910 (Geol. Soc, Am. Bull, vol. 20, p. 690). York River beds, assigned 
to Dev, 
C. H. Kindle, 1936 (Eastern geol, No. 1, April, 1936, pp. 3, 4, 6) Fossils found at 
various horizons In York River es. of Williams, 7,000 ft, thick and lower memb af 
are probably Middle Dev, This ss. underlies Malbale cgl, upper memb 


jnspe sS. 


TYorktown epoch. 

Miocene: Atlantie coast, 

J. D. Dana, 1863 (Man. geol., pp. 506, 510, 521, 52 
the beds of Yorktown, Va., in which 15 to 30 percent of the species are living— 
usunly called Miocene, Yorktown beda cover a large part of Atlantic 'Tert. border, 
occurring at Gay Head on Martha's Vineyard; in N, J.; in Md., on both aides of 
the Chesapeake for a great distance; and in Vä., at Yorktown, Suffolk, Smithfield, 


Yorktown epoch, or that of 


and through larger part of Tert. region. 
Corresponds to Chesapeake group, or all of Mio. of region described, of which 
Yorktown fm. of present nomenclature is upper part 


Yorktown formation. (in Chesapeake group.) 

Miocene (upper): Eastern Virginia and North Carolina. 

W. B. Clark and B. L. Miller, 1906 (Va. Geol, Surv. Boll. 2, pt. 1, p. 19). Yorktown 
fm.—Sands and clays crowded with remains of cale. shells, chiefly marine Mollusca., 
At Yorktown and on James River afford the most highly fossiliferous beds of 
Chesapenke Bay region. Fossils differ from those of underlying Mio, fms. and 
evidently represent a distinct faunal aggregate, Thickness 1004 ft. Rests con 
formnbly on St. Marys fm. Is top fm, of Chesapeake group 

Ww. C. Mansfield, 1935 (Fla. Geol, Surv, Bull. 12, p. 9). Yorktown fm. of Va. nnd 
N. C, is divisible into 2 major zones, Zone 2 (the upper) includes: (1) The upper 
most Yorktown beds, which are exposed at Suffolk, Va., and which are correlated 
with upper part of Cancellaria zone of Fla.; (2) the beds at Yorktown, Va., which 
are correlated with lower part of CunceHaria sone of Fla.; and (3) the Chama 
bearing bed, which is correlated with the aluminows Clay of Fla. Zone 1 (at base) 
corresponds to the beds exposed at Raysor Bridge, S, C. [Haysor marl of €. W. 
Cooke], which ure— Ecphora zone of Fla. 


Yorkville granite. 

Lute Carboniferous (7): Northwestern South Carolinan and southern North 
Carolina. 

A. Keith, 1931 (U. S. G. 8. Gaffney-Kings Mtn folio, No. 222). Yorhvitle grunite— 
Dark-gray coarse-crained granite, Intrusive into Roan gneiss, Believed to be 
younger than Whiteside granite. 

Named for exposures at Yorkville (also called York), York Co., S. ©, 


Yosemite glacial epoch. 
Name applied by E. Blackwelder (Geol Soc. Am. Bull, vol. 41. pp. 91-92, 
1930) to time during which the glacial deposits of Wisconsin age were 
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laid down on slopes of Sierra Nevada, Calif. He later (G. S. A. Bull, 
vol, 42, pp. 865-922, 1931) replaced this name with Yioga glacial stage. 


Young Peak dolomite. 

Middle Cambrian: Western Utah (Gold Hill district), 

T. E. Nolan, 1930 (Wash. Acad. Sci. Jour, vol. 20, No, 17, Oct. 19, pp. 421—432). 
Young Peak dol.—Massive dark-cray to black crystalline dol. spangled with short 
rods of dol. To N. the dol. interfingers with shaly Iss. similar to those in under 
lying Abercrombie fm. Less than 5 mi, to N. only a few ft, of dol. can be found, and 
the strat, interval of the fm. is occupied by portions of Abercrombie fm. Top bed 
is a dark-gray dol. containing abundant nodules of darkgray chert which may 
reach several ft. in diam. It is overlain by a cream-colored, finely laminated dol. 
which forms basal bed of Trippe Is. Thickness 600 ft. No fossils, but unques- 
tionnbly is Middle Camb, Is well exposed on Young Peak, on 8, side of Dry 
Canyon, 


See also U. S. G. S, P. P. 171, 1934. 


Young's Bluff bed. 

Eocene (Jackson): Northwestern Louisiana (Grant County). 

T. L. Casey, 1902 (Sel, n. s., vol. 15, p. 716). Young's Bluff bed.—MHlackish and red 
clays characterized by profusion of a lnrge Pinna and of Venericardia planicosta, 
Volutilithes, and Pseudoloa.  Outerops about 3 mi. below Kimbrel beds, and 
limits the estate of John Young. Is still higher than Kimbrel bed. Must be very 
nearly synchronous with Kirmbrel bed but is a sufficiently distinct horizon to have 
developed another characteristic species of Lucina, Included in Jackson stage. 
Named for outcrops om estate of John Young, 8 of Montgomery, Grant Co, 


Youngstown sand. 

A subsurface sand, of early Penn. (Cherokee) age, in eastern Okla., which 
has been said to be=Dutcher sand series, the upper or first Youngstown 
sand corresponding to upper Dutcher sand, and the lower or second 
Youngstown sand corresponding to lower Dutcher sand; but according 
to pp. 177-178 of Okla. Geol. Surv. Bull. 40Q, 1928, the Youngstown sand 
in its type area (Youngstown pool, Okmulgee Co.) lies at 2,250 ft, depth, 
the Dutcher sand at 2,400 ft. depth, and the Booch sand at 1,004 ft. 


Younkin formation. (Buried.) 

Devonian or Silurian (?): North-central Kansas. 

J, 8. Barwick, 1928 (A, A. F. G. BWL, vol. 12, No. 2, p. 184). Younkin fm,—Unit 
No. 3 encountered in wells in Salina Basin, Kans. Not exposed. Thickness 0 to 
400 ft.; is 400 or more ft. thick in Clay nnd Riley Countle Consists of white 
to gray dolomitie Is. locally interbedded with thick bodies of reunded quarts sand 
in lime matrix. Underlies Skelton sh. (unit No. 2) and overlles Enzle sh. (unit 
No. 4). Lithology and position suggest fossiliferous Sil. and Dev, of SE. Nebr. 
SW. Iowa, and NW. Mo, which does not correspond to Hunton Is. of Okla. 
Named for Bozzess et al. Younkin No. 1 well, sec, 21, '. 9 8, R. 4 Es Clay Cos 
Kans., where encountered at 2,194 to 2,520 ft. depth 


Ysidro shale. 
Pre-Cambrian: Central northern New Mexico (Sandia and Manzano Mom- 


tains). 

C. [R.] Keyes, 1015 (Iowa Acad. Sci. Proc, vol. 22, pp. 257 9; Conspectus of 
geol, fms. of N., Mex, pp. 4, 12) Yeidro shales,—/The thick arzill memb, of 
Proterozoic sediments lying above the great qtzite, which ts beet exposed in sharp 
truncated arch in Tijeraa Canyon btw. Sandia nnd Manzano Ranges. Thickness 
1,500 ft. [Derivation of name not given.) 


Yuceu bed. 
Lower Cretaceous (Comanche series): Western Texas (El Paso County), 
J. A. Toff, 1891 (Tex. Geol. Surv. 2d Ann. Rept., pp. 725, 736). Fuecu bed— 
Consists of (descending): (1) Caprotina Is. (second horizon), 15 ft. of massive 
thick-bedded 1s.; (2) alternating sands, grits, aren, 18., cgl, and flaggy marble; 
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(3) Reogyra terana horizon.  Overlies Etholen bed and underlies Bluff bed; all 
Included in Washita div. 

C. L. Baker, 1927 (Univ. Tex. Bull, 2745, p. 21) Lower part of Yucca bed belongs 
to Cox ss. and upper part to Finlay Is. 


Named for Yucca Mesa, El Paso Co. 


7Yuha reefs, 

Miocene (lower): Southern California (Imperial County). 

G D, Hanna, 1926 (Calif. Acad. Sci. Proc. th ser, vol. 14, p. 435) Above 
these [Coyote Mtn] clays, and interbedded with them near top to some extent, 
are extensive deposits of oyster shells for which the name “Fuha Reefs” has been 
selected. Type loe. has been chosen as prominent hill made up of the material, 
thoroughly cemented and partially metamorphosed, located on KE. end of Coyote 
Mtn uplift. The same rvefs are found on Yuba Buttes. Overlain by Coahuila 
silt. Assigned to Plo, probably middle or upper Plio. [Seema to form upper 
most part of Carrizo Creek beds. See under /mpertal [m.] 


See W. P. Woodring, 1931, under Imperial fm. Are interbedded at different 
horizons in upper part of Imperial fm. 


Yukon silts. 

Pleistocene: Northeastern Alaska (Yukon River region). 

J. E. Spurr, 1808 (U. S, G. S. 18th Ann. Rept, pt. 3, pp. 200-220). Yukon silta.— 
The gravels or silts forming lower terraces of Yukon River Contain remains 
of mammoth and other Pleist. mammals and land and fresh-water shells of liv- 
ing species. In most cases it seems certain the deposits were formed in freeh- 
water lakes. 

A. G. Maddren, 1907. (See 1907 entry under Kowgk olay.) 


Yukon group. 

Pre-Cambrinn: Northeastern Alaska (Yukon River region) and Yukon 
Territory, Canada. 

D. D. Cairnes, 1914 (Geol Soc. Am, Bull., vol. 25, p. 184; Cannda Geol Surr 
Summ. Rept. 1912, p. 11; Canada Geol, Surv, Mem, 67, p. 40). 

J. B. Mertie, Jr., 1937 (U. S. G. S. Bull. 872). Yukon group is=Birch Creek schist 
(sedimentary) and ussoclated meta-lgneous schists, gneisses, and intrusives, and 
includes all older pre-Camb. crystalline rocks of Yukon Territory, 


Yule marble. 
Trade name for marble quarried from Leadville Is. (Miss) in Gunnison 
Co, Colo. Also known to trade as Colorado Yule marble from 1908 to 
1916. In 1928 the Yule Colorado Marble Co. was organized and the 
trade name for the product became Yule Colorado marble. The quarry 
is now (1987) owned by Vermont Marble Co. The Lincoln Memorial 
at Washington, D. C., is constructed of this marble, 


tYule limestone. 

Ordovician; Western and central Colorado. 

G. H. Eldridge, 1804 (U. S. G, S. Antliracite-Crested Butte follo, No. 9). Yule I&— 
Upper div., 60 to 90 ft. thick, consists mainly of green, yellow, red, and white 
shales, with more or less aren. or cale. layers which pass Into thin lee Middle 
div., 250 to 280 ft. thick, consists of lss., often very thin-bedded, frequently 
Siliceous, especially at base, and containing graylsh-white cherta. Color gen- 
erally gray with pink or purple cloudings, turning to brown on weathered sur- 
fuces. On Yule Creek the Iss. are altered to marbles of white, green, yellow, 
and other colors, and they are forsiliferous. Lower dit. consists of T5 to 100 ft. 
of qtzite, generally white, sometimes spotted by iron oxide, often calc, and 
containing indistinet fossils. The Yule overlies Sawatch qtzite and underiles 
Leadville Is. and has a total thickness of 350 to 450 ft, Named for fine develop- 
ment at head of Yule Creek, 


In type area is now divided into Fremont ls. (Upper Ord.), Harding ss. 
(Middle Ord.), and Manitou Is. (Lower Ord.), and has been discarded. 
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Yule eoal group. 
A term applied to a group of strata in Ludlow lignitie memb, of Lance fm. 
in SW, N. Dak., including coals A to F, both inclusive. (See A, G, 
Leonard, 1908, N. Dak, Geol. Surv. 5th Blen, Rept.) 


tYulean series. 

Cambrinn to Upper Devonian: Western Colorado, 

C. [R.] Koy 1924 (Pan Am. Geol, vol. 41, pp. 281, 289) Yulean serica—Compores 
all of Late Ordoviele of Colo. Divided into (descending) : Cement shales, 100 ft. ; 
Fremont dolomites, 300 ft. ; and Harding sss., 100 ft. “A modification of Eldridge's 
name" {Yule 1s.]. 

According to E. Kirk, 1980 (Am. Jour. Sci, 5th, vol. 20, pp. 456—465), the 
Harding sss. of Keyes are Upper Camb. Sawatch qtzito; his Fremont 
includes equivalents of Manitou Is, Harding ss, and Fremont Is.; and 


» 


his Cement 1s probably Upper Dev, 


Yuma sandstone member. 

Eocene (upper): Southeastern Texas. 

B. C. Renick, 1036 (Univ. Tex, Bull. 3619, table opp. p. 17, and pp. 306—309), Yuma as. 
memb. of Manning fm.—Massive and flaggy s3., locally containing fossiliferous 
marine bede; 3 to 25 ft. thick. Lies 25 to 40 ft. above Dilworth ss. memb. of 
Manning [expanded] and O to 25 ft. below top of Manning fm. [Above definition 
is from table, On p. 36 is statement:] Along Missouri Pacific R. R. track about 300 
ft. N. of station at Yuma and about 6,000 ft. W. and 3,300 ft. S. of NE. corner of 
Walter Sutherland survey, there are strata consisting mostly of flags of medium- 
hard ss. interbedded with soft sand and sandy &h., and in basal part of this section 
there is an earthy ss. The entire section at Yuma is about 25 ft. thick and 
name Yuma es, is here applied to this memb., though it Is recognized that it is 
possible these strata may be equiv. of Dilworth es. of Gonzales Co. [At bottom of 
p. 87 is statement that Yuma ss. is 25 to 40 ft. above Dilworth ss, and a long 
list of places where the Yuma is exposed. ] 


Yumuri limestone. 
Miocene or Oligocene: Cuba, 
E. L. DeGolyer, 1918 (4. A. P, G. Bull, vol 2, p. 143). [Assigned to Olig, but 
C. Schuchert, 1935 (Fist. geol. Antillean-Caribbean region, p. 507), assigned it to 
middle Mio.] 
Zaleski flint. (In Allegheny formation.) 
Pennsylvanian: Southeastern Ohio {Vinton County). 


W. Stout, 1927 (Ohio Geol Sarv., 4th ser, Bull 31, p. 181). Zaleaki flint—A gray 
to black cale, bed, 134 in. thick, underlying Winters clay in Vinton Co. 


Zamlia clay. 
See Sandia clay. 


Zanzibar limestone, 

Ordovieiun(?) : Central Nevada (Manhattan district). 

H. G. Ferguson, 1924 (U. 8, G. & Bull. 723). Zanzibar ts—Blue-eray la. with black 
Jasper; a little black sl near top. Thickness SOO ft.  Underlies Toquima fm. 
and overlies Mayflower schist. Prominently developed on Zanvibar claim, about 
1, mi, E, of Manhattan, 

Zapata formation 

Pleistocene: Cuba. 

J. W. W. Spencer, 1894 (Geol. Soc. Am. Bull, vol, 6, p. 129). 
Zapotitlan formation. 

Cretaceous: Mexico 

W. A, VerWiebe, 1924 (Am. Jour. Sel, Sth, vol, 8, p. 281), 
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Zebra limestone. 
A descriptive term applied by the miners of Colo. to patches of dark-blue 
fine-grained Js. or dol. cut by closely parallel veinlets of coarser-grained 

white dol, 


Zemorrian stuge. 

Tertiary : California 

R., M, Kleinpell, 1934 (A. A. P, G., Bull, vol. 18, No. 3, pp. 370-378), proposed the 
following 8 new stage names, for faunal subdivisions of Mio. series in Calif. 
(ascending order): (1) Zemorrian stage (type loc. Zemorra Creck, a branch of 
Chico Martinez Creek, Kern Co); (2) Saucesian stage (type loce, Los Sauces 
Creek, Ventura Co.); (3) Relizian stage (type loc. Hellz Canyon, Monterey Co.) ; 
(4) Luisian stage (type loc. on Highland monocline about 44, mi W, of Indian 
Creek, San Luis Obispo Co.) ; (5) Mohnian stage [derivation of name not stated) ; 
and (6) Delmontian stage (type loc. at head of Canyon Seeundo, $. of Del Monte, 
Monterey Co.). 

R. M. Kleinpell 1935 (Geol Soc. Am. Proc, 1934, p. 391), gave Mohnion type Joe, as 
N. of Molin Spring, Santa Monica Mtns, 

H. G. Schenck and R. M. Kleinpell, 1926 (A. A. P. G. Bulk, vol, 20, No. 2, p. 224, 
etc). Zemorriüam stage Includes “Turritella inezana zone" of type Vaqueros, upper 
San Lorenzo fm., ete. Overlies Refugian stage and underlies Saucesian stage. 


Zeuglodon beds. 
A paleontologic name applied by W. H. Dall (U. 8. G. S. 18th Ann. Rept, 
pt. 2, p. 342, 1898) to a bed in upper part of Jackson fm. (Eo.) that 
contains the remains of Zeuglodon, 


Zia marl, 

Zocene (?): Central northern New Mexico (Sandoval County). 

A. B. Reagan, 1903 (Am, Geol., vol 21, btw. pp. 67 and 111). Zia maris.—Blulsh- 
yellow Eo. marls, 0 to 40 ft. thick, forming cap rock on one side of Rio Grande. 
Called Pleist. by Herrick. Rest on soft red and gray Bocene sss., and uncon, 
underlie Plio. cale. sss. and egls. of white to deep-green color. 


Probably named for village of Zia, near Jemez, Sandoval Co. 


Zilhlejini formation. 

Upper Cretaceous: Northeastern Arizona (Black Mesa). 

A. B. Reagan, 1925 (Pan-Am, Geol, vol. 44, pp. 287, 291). Zithlejind shales [on 
mapj.—Overlying, in apparent conformity, ess. in Black Mesa, Ariz., that appear to 
belong to Pictured Cliffs ss, is on important coal-trenring section, 200+ ft. thick, 
which seems to have no very close affinities elsewhere unless it is=some part of 
Fruitland fm. of N. Mex. It is therefore designated ZilAlejint coal fm. 

A. B. Rogan, 1926 (Pan-Am. Geol., vol. 46, pp. 193-104). Zilhlefint fm.—BSeveral 
hundred ft. of fresh-water coal bearing sss, and shales occurring on top of Black 
Mesa, Overlie 30 ft. of Masukinn black shales, thought possibly to be southerly 
equiv. of typical Laramie fm, of Wyo., Colo., Utah, the Lower Laramie or Cretacie 
Laramie of some recent authors. Contains an impure limerock ehnracterized by 
heaps of oyster shells (listed) 

Apparently named for exposures on Zilinhjini Peak (as spelled on 1924 
geol. map of Ariz.), in Black Mesa, where rocks of this description occur. 

The 1921 ed. of decisions of U. S, Geographic Board states that Black ts 
adopted as the name of the mesa in Hopi and Navajo Indian Reservations, 
Ariz., instead of Zilh-le-jini or Zilthe-le-Jini. On 1937 map of Indian 
Office of U. S. Dept. Int. this peak is spelled Zibi-dush-jhjni. 

A, B, Reagan, 1932 (Kans. Acad, Sci, Trans, vol 35, pp. 233-236), says Frultland 
fm. [Bauer, 1916] is same as his Zilhlejini fm., and that latter name is "from 
Dallijint (black streak) mountain (conl beds), the Navajo nume for Back Meso,” 


Zimmerman sand. 
A subsurface sand of Chester (Miss.) age in Ind. that has been correlated 
with Cypress ss. 


h- 
le 
n. 
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Ziou Hill quartzite. 
Lower Cumbrian: Eastern New York (Rensselaer County) and sonthwest- 
ern Vermont (Rutland County) 


R. Ruedemann, 1914 (N. Y. State Mus, IWAL 109, pp. 69-70), Zion Hilt qtzite —Vhwe 
Ferruginous gtzite of |", N,] Dale. Named for Zion Hil Hubbardtown, Vt., [in 
Castleton quad.J, where, according to Dale, it is exposed to thickness of TO ft 
Overlies Schodack shales and les. Is top fm. of Lower Camh 


Zoar limestone, (In Pottsville formation.) 

Pennsylvanian: Eastern Ohio, 

J. S, Newberry, 1874 (Ohio Geol Surv. vol 2, pp. 133, 134, and pl opp. p. 81). 
Zoar ls., 2 to 6 ft. thick, Hes in Lower Coal Measures, overlying conl No 

E. Orton, 1878 (Ohlo Geol, Surv, vol, 3, pp. 821-892) Zoar te, Black or dark blu: 
highly fossiliferous sbnly 1s., 10 In. to 10 ft, thick, lying 00 to 125 ft, above Maxville 
Is, and 160 ft. below Hanging Rock Ia, Often replaced by mint. To N. and W. of 
Hanging Kock dist, separated, by an Interval of 15 to 22 ft., into two courses called 
Upper Zoar 1s. and Lower Zoar bs, cach capped with iron ore and underlnin by a 
cosl seam, the ores continuing after the les fall, the lower ore becoming known ns 
Dresden, Junction City, and Union Furnace Block, and rhe upper ore as Mala 
Block or Hocking Furnace ore 


Later repts state this is Lower Mercer Ix, memb, of Pottsville fm. 
Named for Zonr, Tuscarawas Co, 


Zuckerman limestone member (of Hoxbar formation), 

Pennsylvanian: Central southern Oklahoma (Carter County) 

C, W, Tomlinson, 1928 (Okla, Geol, Surv, Bull, 40%, p. 16) (See 1928 entry under 
Daube memb.) 

€. W. Tomlinson, 1920 (Okla, Geol Surv. Bull. 46, p. 40) Zuckerman memb—Chiotly 
white to buff coarsely crystalline canle. w&, with a finergrained layer at top and i 
local development of intraformational (?) cel of gray Ja, pobbles up to M. in, diam 
In a cale. matrix. Thickness 30+ ft. Lies 400 to 500 ft. above Daube ls, Over- 


lain by 500-- ft. of boda belonging to Hoxbar fm Named for same coal mine that 
Daute memb. ix named for 


‘Zuni sandstone. 

Upper Jurassic: Northwestern New Mexico and northeastern Arizona. 

C, E Dutton, 1885 (U. & G. & 6th Aun. Rept, pl. 16, p. 137) Zuni sas. nud 
sandy shales, with occasional masses of gyp ; wonderfully banded; vnrlegated colors. 
Thickness 800 to 1,300 ft Underlies Dakotn s and overlies Wingate sas. fn Zuni 
Plateau, N. Mex. 


According to A. A. Baker, C, H, Dane, and J, P. Reeside, Jr, (U. S, G. S, P, P. 
183, 1936, p. 45 and chart opp. p. 43), the Zuni ss. of Dutton (1885) and 
N. H. Darton (U. S, G. S. Santu Fe Ry Guidebook, 1915) is same as 
Morrison fm. the intervening Summerville, Curtis, Entrada, Carmel, 
Navajo, and Kayenta fms, being absent in Zunl Plateau, 


Zuni shale. 
Upper Jurassic: Western New Mexico. 
C R, Keyes, 1905 (Am. Jour, Bei, 4th, wol 20, p. 424) Zuni shales, 1,200 ft. 
thick, underlie Dakota sss. in western N. Mex, nnd overlie Wingate sss. Are 


correlated with Pyramid shales of eastern N. Mex, [Derivation of 


name not 
given.] 


The rocks btw. the sa, that lias been culled Dakota ss. in NW N. Mex 
and the Wingate 88, are now designated Morrison fm. In SE. Utah, NE 
Ariz, and parts of SW, Cole. 6 fms, intervene btw., the Morrison irat 
the underlying Wingate, named (descending) Summerville, Curtis, En- 
trada, Carmel, Navajo, and Kayenta, (See U. S, G. & P. P. 182, 1938. 
by A. A. Baker, C. H. Dane, and J. B. Reeside, Jr.) 
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iZunian series, 
Jurassic and possibly Triassic; Northwestern New Mexico and northeastern 
Arizona 
C. H. Keyes, 1906 (Sch, n. &, vol. 23, p. 921, and Am. Jour, Sei., 4th, vol. 2 
pp. 208-300),  Zunian kerics—Rhales and «e, 0 to 1200 ft. thick, underivis 
Morrisenian series and ovérlyving Shinarumplan geries in N. Mex 
C, [R] Keyes, 1922 (Phn-Anx Géol, vol 38, p. 250) Zunian serica in Ari te 
divided Inte (descending) McEtmo, Lal'tata, Todilto, and Wingati 


Keyos alse applied his name Zunian series in other Western States. 


C, [IR] Reyes, 1986 (Pan-Am. GeoL, vol. 65, No. 4, May 1086, pp. 303, 2065 Zuwntizo 
serves of SW. Colo, NW. N. Mex, and NE. Ariz. divided into. (descending) McElt 
shales, Lolli ea., Montezuma slate, and Arido xe ‘The latter 3 fms, correspond 
to Lallata ss, of Cross, 

C. [R.] Keyes, 19386 (Pan-Am, Gool, vol. 66, No. 1, pp. 11-321 Lohali ia proovewpled 


nnd is here replaced with Twenrde 
According to A. A, Baker, C. H. Dane, and J. B. Recslde, Jr.. 1088 (0. 8, G. S 
P. P. 183, table opp. p. 37), the Zunian series of Keyes in Ariz. Included 
the following fms. of U. S. G. S. classification (descending) : Morrison 
fm., Summervile fm., Entrada ss, and Carmel fm., all of Upper Jurassic 
, all of Jurassic (7?) 
age; and the upper 4 fms. are Included in Keyes’ McElmo and the lower 3 
in his LaPlata 


age; and the Navajo ssa Kayenta fm., and Wingate 


Zwolle marl 
Upper Cretaceous: Northwestern Louisiaga (Sabine County) 


H. R. Kamb, 1981 (A. A. P. G, Hull, vol, 15, No. 10, p. 1293) The of! in Zwolle 
field has been regunrded as cox 


from the ad-called “Zwolle marl.” overlying the 


chalk series proper, which Witter, according to E. B. Hutson (oral communication) 
ie probably Marlbrook od Annona bn age. The marl probably represents the time 


interval from the Midway to the Marthrook 


Zypele sand, 
A subsurface sand, of Penn. uie and 0 to 20 ft. thick, In Cotton Co., Okla 
Lies 205 to 230 ft. below top of Priddy sand 
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